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EXECUTIVE SUMMARY

The QI/IC Team conducted comprehensive surveys of existing quality improvement and
infection control programs at Flor Ferenc Hospital, Kistarcsa, Hungary from Nov. 28 - Dec. 2 and
at Katai Gabor Hospital, Karcag, Hungary from Dec. 5 - 9. This work was supported by the
United States Agency for International Development Health Markets Project through its principal
contractor Health Enterprises International, Inc. These surveys were completed successfully in
large measure due to the dedication and assistance of hospital leaders and personnel in both
institutions.

It was evident that there is a pressing need for reliable data regarding nosocomial
infections, antibiotic use, and hospital and resource utilization. The HELICS (Hospitals in Europe
Link for Infection Control through Surveillance) Project, in which both hospitals will be
participating, will provide an excellent opportunity to begin rigorous collection of a portion of the
required data, but plans must be made to continue this surveillance indefinitely beyond the formal
HELICS Project period. (The HELICS Project is a multicenter study of surgical site infection
(SSI) in European Community nations. More than twenty hospitals will be participating in
Hungary). In addition, emphasis should be placed on using the resulting data in specific
improvement projects and for feeding back data to hospital staff, including administrators and
clinicians.

Both hospitals have quality assurance and infection control (called hospital hygiene in
Hungary) committees and programs; however, the time is right to increase the scope of activity in
these areas. This will involve training of specific personnel, especially infection control nurses, as
well as general familiarization of the hospital staff concerning quality improvement and infection
control principles and methods. It will be important to decide on strategic priorities for quality
improvement and infection control, to disseminate these goals to hospital staff, and to support the
multidisciplinary project teams that will be asked to meet the goals. All goals should include
measurable indicators that can be used to assess progress, and there should be rapid adjustment in
plans as necessitated by analysis of the resulting data. Additional specific observations and
recommendations based on the hospital surveys are detailed in the final reports for each hospital in
Appendix 1.

Based on the results of these surveys and the overall objectives of this project, it was
decided to concentrate on improving antimicrobial use and reducing surgical site infections (SSI)
in high volume surgical procedures. Therefore, the five day workshop held at Flér Ferenc
Hospital from Dec. 12 - 16 had the dual purpose of educating participants concerning relevant
infection control and quality improvement principles and methods and of providing a hands-on
quality improvement practicum in which working groups would set their own strategic priorities,
analyze the hospital systems involved in meeting these goals, determine accurate measures to
evaluate success, an develop a specific preliminary plan for improvement. There were ten
participants from Flor Ferenc Hospital and eight participants from Katai Gabor Hospital. The
group was appropriately multidisciplinary and included necessary representatives of the hospital
leadership. A detailed summary of the workshop in Appendix 2.
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The working groups were highly successful in using quality improvement techniques,
including brainstorming, flow charting, consensus building, and priority setting. Although
additional quality improvement training would be highly desirable, these individuals clearly have
grasped fundamental aspects of the quality improvement approach, and could serve as a nidus for
quality improvement activities in their institutions. Their work was comparable to (and perhaps
exceeded) what could be expected from project teams at a similar stage of development in our
own hospital.

The strategic goals and the implementation plans developed during the workshop can be
summarized briefly as follows:

General Aim: Cost-effective reduction in surgical site infection rates
Specific Goals:

1. Introduce a surgical site infection (SSI) surveillance system
Begin data collection using the HELICS Project methodology (January,
1995)

2. Provide confidential feedback to surgeons regarding procedure-specific, risk
adjusted SSI rates and procedure-specific duration of surgery for 5 or more
high volume procedures

Discuss surveillance and reporting methodology with surgeons and develop
appropriate safeguard to insure confidentiality of these data (January,
1995)

Confidentially report data to individual surgeons on a quarterly basis

Monitor impact of surveillance/feedback on SSI rates

3. Reduce the length of preoperative stay for 5 or more high volume procedures
Collect LOS data in surgical patients as a part of the HELICS Project
Report LOS for 5 or more of the most common surgical procedures to the
surgical services, the quality improvement program, and the hospital
administration/finance group on a quarterly basis

Review components of preoperative evaluation, determine truly necessary
components, and determine components that can be performed on an
outpatient basis (January - February, 1995)

Develop systems to complete preoperative evaluations in outpatient clinics
(March - June, 1995)

Monitor impact of systems for outpatient evaluation on LOS and SSI rates

4. Optimize cost-effectiveness of perioperative antimicrobial prophylaxis (PAP) for
5 or more high volume procedures
Collect data regarding use of PAP as a part of the HELICS Project
Establish a system for monitoring costs of PAP (January - February, 1995)
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Review existing guidelines for PAP and select preferred regimens based on
effectiveness and cost (January - February, 1995)

Evaluate the use of PAP including agent(s) used, dosage, duration, timing,
and cost;

Report data to the surgical and anesthesiology services, the pharmacy, the
quality improvement program, and the hospital administration/finance
group on a quarterly basis

Design and implement improvements in systems based on data

Monitor impact of improvements on cost and SSI rates

5. Optimize preoperative preparation of surgical patients
Review preoperative preparation procedures and practices related to
preoperative bathing, hair removal, and skin antisepsis (January, 1995)
Design and implement system improvements based on data
Monitor impact of improvements on SSI rates

It should be noted that this work plan incorporates the principal elements of standard total
quality management models. There is a clear statement of what the hospitals teams want to
improve. Data required to evaluate success are specified clearly and methods to collect these data
are articulated. Data feedback plans are noted and preliminary improvement measures are
described. Participants understand the concept of PDCA (Plan-Do-Check-Act), in which
interventions are initiated, their impact monitored, and revisions in the improvement plan
monitored accordingly. Importantly, surveillance is not being performed only to accumulate data,
which is a major limitation of infection control and quality improvement programs in many
institutions. Rather, data are being used to drive and evaluate change and improvement.

If the interventions outlined by the workshop participants can be applied successfully in
their hospitals, the chances of reducing LOS, improving use of PAP, reducing SSI rates, and
reducing hospital costs are very high. The participation of members of the leadership of both
hospitals in the workshop working groups should enhance acceptance and implementation.
However, the obstacles to hospital-wide application of the plans of the project teams are well
known, especially when there is little or no preexisting understanding of quality improvement
principles and methods (QI culture) among the general hospital staff. Opposition by key opinion
leaders probably would be fatal. Therefore, we strongly recommend continued oversight,
tracking, and support of this project by the hospitals’ quality improvement committees and
designated sponsors (preferably hospital leaders) selected from the membership of the quality
improvement committee, as well as ongoing consultation by our project team.

The stakes are very high because we believe that successful completion of this project will
provide a powerful model for further application of quality improvement techniques in these
hospitals. Experience demonstrates that individuals who have been involved in successful quality
improvement projects can replicate their experience and training in new projects, resulting in rapid
scale-up of quality improvement programs. Scale-up will require training and support beyond the
period of the present project, but a self-sustaining hospital quality improvement program is
feasible within approximately three years. We further believe that the experience of the two
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hospitals can serve as a model for other institutions in Hungary, and we anticipate that the HSQA
can play a major role in facilitating dissemination and replication of this model.

The relationship between the HELICS (Hospitals in Europe Link for Infection Control
through Surveillance) Project and the present USAID-sponsored Project deserves special
comment because of concerns that these two initiatives may overlap, with USAID essentially
supporting a project that is already funded and is capable of fulfilling the Action Plan. Such
concerns are unfounded.

When the QI/IC Team arrived in Hungary senior hospital administrators at Flor Ferenc
Hospital and Katai Gabor Hospital had already made a commitment to participate in the HELICS
Project. Surveillance nurses from both hospitals were in the midst of a training course regarding
the HELICS Project methodology and had planned to begin data collection in January, 1995. The
QLI/IC Team recognized that data collected during the HELICS Project would provide
information regarding process and outcome indicators included in the Action Plan for the USAID-
sponsored Project. Since the HELICS Project was already underway, there was no reason to
require that the hospitals undertake a duplicate, independent data collection effort. The QI/IC
Team emphasized both verbally and in this written report that both hospitals should make a
commitment to continue data collection after the self-limited 3-month period of data collection for
the HELICS Project was finished. We also emphasized that additional data elements not included
in the HELICS Project would need to be collected for the USAID-sponsored Project. It should
be noted that, with our guidance, the workgroups from both hospitals specified the data elements
that they would need to collect to implement and evaluate their specific quality improvement aims.
They articulated the absolute requirement to collect not only baseline data, but also ongoing
follow-up data, as well as to feed back data to their clinical staff. Their own action document
drafted at the conclusion of the 5-day workshop clearly expresses their commitment to this plan.

Consequently, while data collected during the HELICS Project will be useful in
completing the Action Plan, progress in this regard should not depend on the hospital’s
participation in the HELICS Project. Conversely, participation in the HELICS Project would
fulfill only a small portion of the Action Plan. It is critical to understand that the HELICS Project
does not include provision for facilitating improvements in individual hospitais such as those
outlined in the Action Plan and, thus, does not compete in any way with the USAID-sponsored
Project. The HELICS project currently is designed as a quality assurance benchmarking project,
not a quality improvement project of the type outlined in the Action Plan, which emphasizes
improved performance and reduced costs in individual hospitals.



BACKGROUND

The HEI/USAID 1994 country plan for Hungary proposes to (a) assist two hospitals in
adjusting to the new Diagnostic Related Group (DRG) payment system and improve
internal management, in order to allocate hospital resources more efficiently and improve
quality of care, and (b) assist the Hungarian Society for Quality Assurance (HSQA) in
developing model quality assurance programs within community hospitals as candidates for
replication in other parts of the country. With approvals by USAID/Washington and
USAID/Budapest, these two activities were combined within the same two hospitals.
Consequently, the Health Markets Project’s financial management and quality improvement
consultant teams are organized to work collaboratively in demonstrating improvements in
efficiency and effectiveness at both institutions.

In June 1994 a team comprised of Raymond Kaden; Eugene Arnone; Walter Ballinger,
M.D.; James O. Hepner, Ph.D. FACHE; Edward James O’Rourke, M.D., and Walter Unger
visited Hungary to develop action plans and initiate programs at Flor Ferenc County
Hospital, Kerepestarcsa (Pest County) and Korcag City Hospital (Szolnok County). The
purpose of the combined programs is to develop educational models to demonstrate to other
hospitals in Hungary:

a. Improved efficiency within the parameters of the DRG reimbursement system
through the development of internal management systems, which make possible the
reallocation of hospital resources, and

b. Improved effectiveness through the institution of quality improvement programs.

For a complete presentation of the findings of this team and the action plan, see the
Draft Report titled 'Initiation of Combined DRG/QA Demonstration Programs in
Hungary", September 1, 1994 and a related document titled "Responsibilities of Participating
Organizations", September 1, 1994,




DESCRIPTION OF ACTIVITIES

Project Indicators and Phase I and II Tasks

Indicator 1: Reduce case mix adjusted length of stay by 10%.

Phase 1
Task A, Work with finance team to develop appropriate DRG coding,
The need for improved DRG coding was reviewed with the Finance Team.

Task B. Establish baseline LOS for past year if possible, otherwise collect
adjusted LOS for Oct. 94 - Dec. 94 as baseline.

LOS data for the prior year were not available. We reviewed LOS in two specific
patient populations (surgical and obstetric patients) with the Finance Team and hospital
personnel.

LOS for surgical patients will be prospectively collected at both hospitals by hospital
personnel participating in the HELICS (Hospitals in Europe Link for Infection Control
through Surveillance) Project beginning Jan. 1995. (The HELICS Project is a
multicenter study of surgical site infection (SSI) in European Community nations. More
than 20 hospitals will be participating in Hungary).

Recognizing that the length of preoperative stay is a documented risk factor for SSI,
a plan to reduce the length of preoperative hospitalization for high volume surgical
procedures was developed during the workshop as a part of the overall quality
improvement project to reduce SSI rates (see Indicators 3 and 4). The plan is to:

1. Collect LOS data in surgical patients as a part of the HELICS Project;

2. Report LOS for five or more of the most common surgical procedures to the
surgical services, the quality improvement program, and the hospital
administration/finance group on a quarterly basis;

3. Review components of preoperative evaluation, determine truly necessary
components, and determine components that can be performed on an
outpatient basis;

4. Develop systems to complete preoperative evaluations in outpatient clinics;

5. Monitor impact of systems for outpatient preoperative evaluation on LOS and
SSI rates (see Recommendations).

From discussions with hospital personnel, it is apparent that LOS is long for

uncomplicated vaginal delivery (typically five days) and uncomplicated cesarean section
delivery (typically 6-7 days). A number of explanations for the long LOS were cited;
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most important was the lack of a primary care system to effectively care for mothers
and infants in the perinatal period. Consequently, it seems doubtful that significant
reductions in LOS for obstetric patients can be achieved in the immediate future. We
view this as an important intermediate-term goal that will likely be dependent on
improvements in outpatient primary care. Nonetheless, evaluation of the obstetric
population may identify a subpopulation of patients who could be discharged early
because of their greater access to established perinatal care systems. Establishing
baseline LOS for uncomplicated vaginal and cesarean section deliveries will be an
important outcome measure for this effort (see Recommendations).

Phase II

Task A. Quarterly summary of adjusted LOS to be reported from finance
group. Feedback and discussion with hospitals via internet or fax.

LOS for five or more of the most common surgical procedures should be reported
to the surgical services, the quality improvement program, and the hospital
administration/ finance group on a quarterly basis (see Recommendations). LOS for
uncomplicated vaginal delivery and uncomplicated cesarean section should be collected
and reported quarterly to the obstetric service, the quality improvement program, and
the hospital administration/finance group (see Recommendations). These data should
be communicated by fax to the QI/IC and Finance Teams, who will comment via fax
(see Recommendations).

Indicator 2: Reduce inappropriate use of high cost antibiotics in surgical departments
by 25%.

Phase [

Task A. Work with finance team to account for antibiotic dispensing from
central pharmacy to target medical and surgical services.

i. Determine baseline use over past 12 months
ii. Establish tracking/accounting system for the next year

Data regarding the use of antimicrobial agents over the past 12 months were not
available.

As a part of the prevalence survey, we collected data regarding the use of
intravenous antimicrobial agents. It is important to note that only agents prescribed for
the patient at the time of the survey were recorded since it was beyond the scope of the
survey to record agents administered at any point in the hospital course, including
agents used for perioperative antimicrobial prophylaxis (PAP). Data for each hospital
ward are reported in the individual final hospital reports (see Appendix 1). We found

-7-



that the use of expensive, broad spectrum agents, such as second and third generation
cephalosporins, ciprofloxacin, and ampicillin/sulbactam, was modest (3.0% of patients
were receiving these agents in one hospital and 7.4% in the other hospital). The use
of antimicrobial agents in general was greatest in the surgical wards and the intensive
care units; however, even in these areas the use of expensive, broad spectrum agents
was modest. These data are limited and may be biased due to short-term fluctuations
in prescription patterns. Additional data must be collected and analyzed (see below)
before firm conclusions can be reached. Nonetheless, while improvements in the use
of antimicrobial agents may improve patient outcome (see discussion of PAP below),
our prevalence survey data suggest that major cost savings from reductions in the use
of antimicrobial agents may not be forthcoming.

Data regarding the use of all antibiotic use (prophylactic and treatment) in surgical
patients (including PAP) will be prospectively collected in both hospitals by hospital
personnel participating in the HELICS (Hospitals in Europe Link for Infection Control
through Surveillance) Project. We strongly support this effort (see Recommendations).

During the prevalence survey, it was apparent that the time when PAP is
administered is not recorded in the patient’s chart. Workshop participants had widely
divergent opinions regarding the frequency with which PAP is administered at the
appropriate time. Since the PAP must be administered at the appropriate time (e.g.,
within the 2 hours before the incision) in order to be effective, it is critical that
improved documentation of the time of PAP administration is needed in order to assess
performance regarding this process measure. A major theme of the workshop was the
development of systems to ensure proper timing and documentation of PAP. Follow-
through on this work is a very high priority (see Recommendations).

Task B. Review use of antibiotics with Chiefs of Services and agree on optimal
use strategy of empiric antibiotic therapy and also establish protocols
for surgical wound prophylaxis.

Since the prevalence survey showed that use of expensive, broad spectrum
antimicrobial agents was modest, we focused all of our effort at this stage of the project
on the use of PAP. This approach is supported by published literature which shows that
PAP typically accounts to 1/3 or more of hospital antimicrobial use. Guidelines for
PAP (including the cost of various regimens) have been published by the Hungarian
National Institute of Health and were available in both hospitals (see Appendix 3). We
reviewed these guidelines and have several comments (see Recommendations):

1. A first generation cephalosporin (cefazolin) is not included in Hungarian
guidelines. Cefazolin is used for PAP for many types of surgery in U.S. hospitals and
is considerably cheaper than second and third generation cephalosporins (which are
recommended in Hungarian guidelines).
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2. If cefazolin is not available, second generation cephalosporins (cefuroxime) are
preferred over third generation cephalosporins in most circumstances because they are
cheaper and have better gram positive activity (especially against Staphylococcus aureus).

3. Regimens using combinations of cheaper agents, such as the combinations of
gentamicin and clindamycin or gentamicin and metronidazole for surgery involving the
large intestine, are likely to be as effective and cheaper than the use of broad spectrum
agents, such as third generation cephalosporins.

4. The duration of PAP should be brief as recommended in the guidelines.

It was our qualitative impression during the prevalence survey that PAP may be
underutilized, especially in surgeries with clean wounds. If utilization of PAP increases,
this may increase overall cost for PAP. This increased cost should be more than offset
by reduced expenditures for treatment of SSI, in addition to reducing unnecessary
patient morbidity. Except for the limited data generated by the prevalence survey, no
reliable data regarding SSI in clean surgeries were available. However, workshop
participants were polled using consensus methods and estimated the rate to be 7-10%,
which clearly would make PAP highly cost effective based on published data.

A plan to optimize the cost-effectiveness of PAP for five or more high volume
surgical procedures (e.g., hernia repair, elective cholecystectomy, colorectal surgery) was
developed during the workshop as a part of an overall quality improvement project to
reduce SSI (see Indicators 3 and 4). The plan is to:

1. Collect data regarding use of PAP as a part of the HELICS Project;

2. Establish a system for monitoring costs of PAP;

3. Review existing guidelines for PAP and select preferred regimens based on
effectiveness and cost (U.S. guidelines are provided for reference in Appendix
4);

4. Evaluate the use of PAP including agent(s) used, dosage, duration, timing, and
cost;

5. Report data to the surgical and anesthesiology services, the pharmacy, the

quality improvement program, and the hospital administration/finance group

on a quarterly basis;

Design and implement improvements in systems based on data;

Monitor impact of improvements on «cost and SSI rates (see

Recommendations).

N

An order form for antimicrobial agents is not in use. The merits of an order form
for antimicrobial agents (especially for PAP) were discussed at the workshop. Such a
form has been shown to improve the choice of agents for PAP and to virtually eliminate
excessive duration of prophylaxis. A sample order form is provided in Appendix 5.
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Task C. Begin educational campaign with “counter detailing” literature to
promote strategy (b) above.

Optimization of PAP was discussed in one of the lectures at the workshop.
Relevant literature regarding PAP are provided in Appendix 4. Improved drug delivery
systems, educational programs, especially by opinion leaders, and “engineering” solutions
(e.g., PAP order form with restriction of drugs available for prophylaxis and automatic
“stop” orders) should take priority over formal counter detailing at this point.

Phase 11

Task A. Quarterly summary of antibiotic use to  be reported from
finance/pharmacy dept. and reviewed. Feedback to hospitals via
internet or fax.

Data regarding the use of PAP in five or more high volume surgical procedures
should be reported to the surgical and anesthesiology services, the pharmacy, the quality
improvement program, and the hospital administration/ finance group on a quarterly
basis (see Recommendations). These data should include agents, dosage, duration, and
timing of the first dose in relation to the time of the incision. Overall expenditures
related to the use of antimicrobial agents and specifically PAP, if possible, should also
be provided. These data should be communicated by fax to the QI/IC and Finance
Teams, who will comment via fax (see Recommendations).

Indicator 3: Determine baseline SSI at each facility and demonstrate a 25% decline
over one year.

Phase I

Task A. A point prevalence survey of nosocomial infections, utilization of high
risk invasive devices, and utilization of antibiotics. These data will
also serve as a baseline to gauge improvement efforts.

A point prevalence survey was conducted in Flor Ferenc Hospital from Nov. 28 -
Dec. 2 and in Katai Gabor Hospital from Dec. 5 - 9. [A point prevalence survey
measures factors present at a particular point in time (i.e., when a ward is visited)]. In
each hospital, the survey was performed on all surgical wards, obstetrics/gynecology
wards, and in the intensive care unit (see the individual final hospital reports in
Appendix 1 for a detailed description of survey methodology). Bed occupancy,
nosocomial infection rates (including SSI), utilization of invasive devices, and utilization
of intravenous antimicrobial agents by ward are provided and discussed in the individual
hospital reports (Appendix 1).

Prevalence survey data are useful in quickly assessing rates of nosocomial infection
(including SSI). Repeat prevalence surveys can also be performed to monitor progress
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over time. However, prospective surveillance of SSI collected in both hospitals as a part
of the HELICS Project will be a much more useful outcome measurement because it
is less likely to be affected by short term variability in bed occupancy, the frequency of
specific surgical procedures, and infection rates. We discussed the methodology used
in the HELICS Project in detail with Dr. Laszl6 Gulécsi, the Secretary General of the
HSQA and the coordinator of the HELICS Project in Hungary.

We supported the commitment of each hospital to participate in the HELICS
Project and strongly encouraged them to continue prospective surveillance for surgical
site infections after the HELICS Project has been concluded (see Recommendations).
We suggested that consideration should also be given to performing active surveillance
for other important nosocomial infections (such as post-operative pneumonia,
pneumonia in mechanically ventilated patients, urinary tract infections in catheterized
patients, and postpartum endometritis) as a part of other quality improvement efforts
(see Recommendations).

During the workshop, we assisted the participants in developing a quality
improvement project with the aim of reducing endemic rates of SSI. This project is an
overarching initiative that incorporates efforts related to Indicators 1, 2, and 3 (see
discussion of Indicators 1, 2 and 3 and Recommendations). The specific goals of the
project are to:

1. Introduce a surgical site infection (SSI) surveillance system (see above);

2. Provide confidential feedback to surgeons regarding procedure-specific, risk
adjusted SSI rates and procedure-specific duration of surgery for five or more
high volume procedures (see below);

3. Reduce the length of preoperative stay for five or more high volume
procedures (see Indicator 1);

4. Optimize cost-effectiveness of perioperative antimicrobial prophylaxis (PAP)
for five or more high volume procedures (see Indicator 2);

5. Optimize preoperative preparation of surgical patients.

Phase 11

Task A. Quarterly incidence data for SSI will be reported by the local infection
control teams and reviewed. Feedback and discussion with hospitals
via internet or fax.

Strategies for reporting data regarding SSI were discussed in detail with hospital
personnel participating in the workshop (see Indicator 4). We recommended that rates
of surgical site infection be adjusted using a risk index similar to that used by the U.S.
Centers for Disease Control and Prevention’s National Nosocomial Infection
Surveillance System (NNIS) (see Appendix 6). We recommended that procedure-
specific, risk-adjusted rates of SSI and procedure-specific duration of surgery be
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confidentially reported on a quarterly basis (or semi-annually if necessary due to small
numbers of surgeries) to individual surgeons. The surveillance and reporting
methodology should be discussed with the surgeons at the outset to assure their
agreement and cooperation. Appropriate safeguards should be taken to assure the
confidentiality of the data (see Recommendations). Workshop participants were
enthusiastic about this approach and suggested novel methods for assure confidentiality.
These data should be communicated by fax to the QI/IC and Finance Teams, who will
comment via fax (see Recommendations).

Indicator 8: Facilitate the creation of an Infection Control Team at the demonstration
sites.

Phase 1

Task A. Hospital officials will be educated on how infection prevention can
serve as a model for designing and implementing a more global
quality improvement program.

Both hospitals have infection control (called hospital hygiene in Hungary) and
quality assurance programs already in existence. We emphasized greater integration
and coordination of the overall infection prevention and quality improvement efforts in
the workshop (see below). We also recommended review of committee membership
to insure inclusion of clinical opinion leaders as well as appropriate multidisciplinary
representation. A member of the quality improvement committee should serve as the
sponsor for the project outlined in this report. This individual should track progress and
help the project team identify and remove barriers to success.

There is a plan at both hospitals to support the infection control training of one or
more experienced nurses once a training course is developed by the Central Training
Institute for Qualified Health Workers, the national agency responsible for post-
graduate medical education. This nurse(s) would then join the infection control
(hospital hygiene) program as a full-time member(s).

Phase 11

Tasks A and B. A five-day seminar/workshop in fundamental aspects of infection
prevention and its relationship to quality improvement will be
offered in Hungary.

The seminar/workshop will focus on:
i. hospital infection prevention within a quality improvement model

il. strategies for conducing nosocomial infection surveillance
iii. monitoring improvement efforts
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iv. establishing quality improvement programs

The workshop was conducted at the Flor Ferenc Hospital during Dec. 12 - 16. A
summary of the workshop and a list of the participants are included in Appendix 2.
There were 10 participants from Flor Ferenc Hospital and eight participants from Kéatai
Géabor Hospital. The QI/IC Team and senior hospital administrators collaborated in
the selection of participants to insure multidisciplinary representation (general surgeons,
obstetrician/gynecologists, ward nurses, operating room nurses, quality improvement
personnel, infection control personnel, pharmacists, and senior administrators).

A series of lectures was provided by the workshop faculty covering the following
topics (see Appendix 7 for course materials):

Concepts underlying quality improvement;

Rationale for using infection control as a model for quality improvement;
Practical aspects of designing and conducting quality improvement projects
(multidisciplinary teams, group process techniques, quality improvement tools, Plan-
Do-Check-Act model for QI);

Clinical practice guidelines;

Transmission of microorganisms in the hospital environment;

Surgical wound infections (epidemiology, diagnosis, treatment, prevention);

Reducing endemic rates of surgical wound infections using quality improvement
techniques;

Surveillance of nosocomial infections;
Infection control programs (organization, personnel, activity);
Nosocomial urinary tract infection (epidemiology, diagnosis, treatment, prevention);

Nosocomial lower respiratory tract infection (epidemiology, diagnosis, treatment,
prevention);

Nosocomial bloodstream infection (epidemiology, diagnosis, treatment, prevention);

Epidemiology/study design and basic biostatistics.
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The bulk of the workshop was devoted to assisting participants in developing a
quality improvement project. We modeled the use of quality improvement techniques
discussed in the lectures as a part of this process. At the conclusion of the workshop
the participants had designed a broad quality improvement initiative with the goal of
reducing endemic rates of surgical site infection (see Indicator 3). It is our opinion that
the workshop participants were highly successful in using the quality improvement
approach to set strategic goals, analyze the systems involved in delivering these goals,
and developing an action plan.

Evaluations of the workshop from the participants were elicited at the end of the
second and third days. Adjustments were made in the workshop to respond to their
needs and critique (see the summary of the workshop in Appendix 2).

Indicator 9: Perform comprehensive assessments of infection prevention in the
demonstration hospitals.

Phase 1

Tasks A and B. Structured interviews with key personnel, including
administrators, physician and nurse leaders, a representative
sample of staff nurses, and directors of relevant departments.
Direct observations of facilities and infection prevention practices
on major hospital wards to verify information from the interviews
and to collect quantitative and qualitative data that will be used
as a baseline when assessing the success of improvement efforts.

A hospital survey was conducted in Flor Ferenc Hospital from Nov. 28 - Dec. 2 and
in Katai Gabor Hospital from Dec. S - 9. In each hospital, interviews with key hospital
personnel and direct observations were conducted. Detailed descriptions of the survey
methodology in each hospital are included in the final hospital reports (see Appendix

1.
Phase I

Task A. A written report will summarize the specific recommendations for each
hospital based on information collected during the comprehensive
survey, the measures of structure, process, and outcome that will be
monitored to assess improvement, and recommendations for design
and development of an overall quality assessment and quality
improvement program.

Preliminary written recommendations were provided to senior hospital

administrators and quality improvement/infection control personnel before the QI/IC
Team left Hungary. These recommendations were discussed at length during meetings
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at the conclusion of the hospital survey and again at the conclusion of the workshop.
Final written summaries of the survey findings and recommendations for improvement
are provided in the final hospital reports (see Appendix 1).

Additional Activities

Currently, Hungary does not have infection control nurses (ICNs). We were informed
that a one year infection control training course for nurses is planned to start in the fall of
1995. Dr. Dr. Szabadfalvi Andras, Medical Director at Flor Ferenc Hospital, requested that
Carol O'Boyle Williams provide advice regarding the curriculum for this course. Ms.
O’Boyle Williams was Vice Chairperson of the Association of Practitioners in Infection
Control and Epidemiology’s Curriculum Committee which developed the APIC Curriculum
for Infection Control Practice, (first edition). This two volume book is used as the primary
training resource for infection control practitioners in the U.S.

Ms. O'Boyle Williams met with Dr. Maria Hok, Director of the Central Training
Institute for Qualified Health Workers, the national agency that would be responsible for
developing the curriculum for this training course. Content areas and possible resources for
the one year training program planned for 1995-96 were also discussed. Dr. Hok asked Ms.
O'Boyle Williams for assistance in curriculum development and training activities.
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RECOMMENDATIONS

Indicator 1: Reduce case mix adjusted length of stay by 10%.

1.

2.

Collect LOS data at least for surgical patients and obstetric patients.

Report LOS for five or more of the most common surgical procedures (preferably
those specified by the workshop participants) to the surgical services the quality
improvement program, and the hospital administration/finance group on a quarterly
basis.

Report LOS for uncomplicated vaginal delivery and uncomplicated cesarean section
to the obstetric service, the quality improvement program, and the hospital
administration/finance group on a quarterly basis.

Communicate LOS data by fax to the QI/IC and Finance Teams on a quarterly
basis. The QI/IC and Finance Teams will comment promptly via fax.

Review components of preoperative evaluation, determine truly necessary
components, and determine components that can be performed on an outpatient
basis.

Develop systems to complete preoperative evaluations in outpatient clinics.

Monitor impact of systems for outpatient preoperative evaluation on LOS and SSI
rates.

Develop a plan for a project to reduce LOS after uncomplicated vaginal delivery
and uncomplicated cesarean section delivery. Evaluate the obstetric population to
determine if there is a subpopulation of patients who could be discharged early
because of their greater access to established perinatal care systems.

Dr. Goldmann and Dr. Huskins will visit each hospital from March 20 - 28, 1995
and assess progress regarding this indicator.

Indicator 2: Reduce inappropriate use of high cost antibiotics in surgical departments

by 25%.

Collect data regarding use of antimicrobial agents (agent, dosage, duration, timing,
and cost) in surgical patients. Use should be categorized as “prophylaxis” or
“treatment” to facilitate analysis of PAP regimens. A reliable system will need to
be developed to assure recording of the time that PAP is administered.

Establish a system for monitoring costs of PAP,
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3. Determine if a first generation cephalosporin (cefazolin) is available in Hungary.
If cefazolin is available, use this agent in PAP regimens. If cefazolin is not
available, determine what steps are necessary to obtain this agent for use. In the
interim, use a second generation cephalosporin (cefuroxime) instead of a third
generation cephalosporin since there are few, if any, indications for using expensive,
third generation cephalosporins for PAP.

4. Review National Institute of Health guidelines for PAP and select preferred
regimens for each type of surgery based on effectiveness and cost. U.S. guidelines
are provided for reference in Appendix 4). Include surgeons, anesthesiologists,
pharmacists, and infectious diseases specialists as available in this review process.
The QI/IC Team will answer questions regarding PAP or comment on guidelines
developed specifically for use in either hospital via fax.

5. Evaluate the use of PAP including agent(s) used, dosage, duration, timing, and cost.

6. Report data to the surgical and anesthesiology services, the pharmacy, the quality
improvement program, and the hospital administration/finance group on a quarterly
basis.

7. Communicate data regarding use of antimicrobial agents for PAP by fax to the
QI/IC and Finance Teams on a quarterly basis. The QI/IC and Finance Teams
will comment promptly via fax.

8. An order form for PAP may be useful for facilitating selection of preferred PAP
regimens and dosages (see Appendix 5 for sample order form).

9. Dr. Goldmann and Dr. Huskins will visit each hospital from March 20 - 28, 1995
and assess progress regarding this indicator.

Indicator 3: Determine baseline surgical site infection rate (SSI) at each facility and
demonstrate a 25% decline over one year.

1. We strongly support the commitment of each hospital to participate in the HELICS
Project and encourage them to continue prospective surveillance for surgical site
infections after the HELICS Project has been concluded.

2. Consider performing active surveillance for other important nosocomial infections
(such as post-operative pneumonia, pneumonia in mechanically ventilated patients,
urinary tract infections in catheterized patients, and postpartum endometritis) as a
part of other quality improvement efforts.
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Discuss the surveillance and reporting methodology with the surgeons. Assure
appropriate safeguards for the confidentiality of the data.

Confidentially report procedure-specific, risk-adjusted rates of SSI and procedure-
specific duration of surgery to individual surgeons on a quarterly basis.

Communicate progress regarding this indicator by fax to the QI/IC Team, who will
comment via fax (see Recommendations).

Dr. Goldmann and Dr. Huskins will visit each hospital during March 20 - 28, 1995
and assess progress regarding this indicator.

Indicator 8: Facilitate the creation of an Infection Control Team at the demonstration

sites.

We strongly support the plan in each hospital to have one or more experienced
nurses complete training in infection control (once such a training course is
developed by the national agency for post-graduate medical education) and join the
infection control (hospital hygiene) program.

We recommend review of quality improvement and infection control committee
membership to assure inclusion of clinical opinion leaders as well as appropriate
multidisciplinary representation. A member of the quality improvement committee
should serve as the sponsor for the project outlined in this report. This individual
should track progress and help the project team identify and remove barriers to
success.

Dr. Goldmann and Dr. Huskins will visit to each hospital during March 20 - 28,
1995 and assess progress regarding this indicator.

Indicator 9: Perform comprehensive assessments of infection prevention in the

demonstration hospitals.

Detailed recommendations for quality improvement and infection prevention are
provided in the individual final hospital reports (see Appendix 1).

Dr. Goldmann and Dr. Huskins will visit to each hospital during March 20 - 28,
1995 and assess progress regarding this indicator.

Additional Activities

Although Hungary has experts in many of the content areas of infection control, such
as microbiology and epidemiology, there are no infection control nurses (ICNs) to provide
guidance in the integration of these content areas into the practice of infection control.

-18 -



Because of this lack of experienced Hungarian ICNs, there is a need for assistance in
planning and content development of an ICN training course. In addition, there is a need
for experienced ICNs to provide information on the application of various infection control
theories and principles to real-life, clinical situations.

The one year ICN training program to be offered through the Central Training Institute
for Qualified Health Workers is an opportunity to develop a core of knowledgeable ICNs,
who will serve as resources on infection control and establish the role of the ICN in
Hungary. The development of a cadre of knowledgeable ICNs is important in establishing
clinically-focused, outcome-based infection surveillance and control programs. The course
participants will benefit from having the opportunity to have individual consultation and
mentoring from experienced ICNs regarding infection control problems and issues from their
respective hospitals.

Specific recommendations are:

1. Two senior ICNs from the U. S. who are skilled curriculum development should
meet with Dr. Maria Hok and other faculty responsible for the ICN training course
for a one week period in March, 1995. The purpose of this visit is to assist in
course planning and development and to identify training resources. A meeting in
March will allow sufficient time for translation of materials. (This trip could
coincide with the trip by Dr. Huskins and Dr. Goldmann March 20 - 28 described
above to allow for greater interchange of ideas in relation to this curriculum
development effort and the other Phase III-IV tasks described above.) The
development of the curriculum and identification of resources for a one year
program requires a substantial amount of planning with knowledgeable sources. In
addition to general planning meetings, we anticipate that work sessions will be
needed with individual faculty members. One week is a extremely short period of
time for planning and writing the curriculum for an entire year. We believe the
presence of two senior ICNs at this planning meeting will offer an opportunity for
many of the faculty members to meet individually with at least one of the senior
ICNs and obtain in-depth consultation regarding specific content areas.

We recommend Carol O’'Boyle Williams, RN, MS, CIC and Barbara Soule, RN,
MPA, CIC as the two senior ICNs. Ms. O'Boyle Williams and Ms. Soule are
experienced in infection control, have served in leadership roles in many national
infection control projects, and are recognized as expert ICNs by the U. S. infection
control community. Ms. Soule served as the Chairperson, and Ms. O’Boyle
Williams as Vice Chairperson, of the Association of Practitioners in Infection
Control and Epidemiology’s (APIC) Curriculum Committee which developed the
APIC Curriculum for Infection Control Practice, (first edition). Ms. Soule was the
Editor of this curriculum and Ms. O'Boyle Williams was a contributor. Ms. Soule
is the senior editor of a nursing infection control textbook, Infection in Nursing
Practice: Prevention and Control, published in the U.S. in 1995. Both Ms. Soule and
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Ms. O’Boyle Williams contributed chapters for this text. They have both
participated in international infection control projects, including projects in Brazil
(Ms. Soule) and Costa Rica, Thailand, and Hungary (Ms. O'Boyle Williams).

Two senior U.S. ICNs skilled in operating, managing, planning, and performing the
activities of the infection control program participate in the training course for a
two week period in the fall of 1995 or early 1996. This two week period will focus
intensively on surveillance methods, prevention activities, and the role of the
infection control nurse. In addition to providing lectures, Ms. O’'Boyle Williams
and Ms. Soule will provide individual consultations to course participants regarding
specific infection control problems. The timing of the second visit would depend
upon the sequence of classes in the training program. To provide the optimum
benefit to the course participants, we believe this visit should occur after the course
participants have had some clinical experience in infection control.
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TIMELINE FOR PHASE III AND IV
(January - June, 1995)

Tasks January February

Indicator 1:

Collect LOS data X X
for surgical

patients

Collect LOS data X X
for obstetric

patients

Report LOS to

hospital personnel

and QI/IC and

Finance Teams

QI/IC and Finance

Teams comment

Review X X
components of

preoperative

evaluation

Develop systems to

complete

preoperative

evaluations in

outpatient clinics

Plan project to

reduce LOS in

obstetrics

Dr. Huskins and

Dr. Goldmann visit

each hospital and

assess progress

Indicator 2:

Develop a reliable X

system for

recording

administration of

PAP

Collect data on use X X
and cost of PAP

1995
March

X

(Mar 20-
28)
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April

X

May June
X X
X X

X
X
X X
X X
X X



Determine if X

cefazolin is

available in

Hungary

Review NIH and X X
U.S. guidelines for

PAP and select

preferred regimens

Report data X
regarding use of

PAP to hospital

personnel and

QI/IC and Finance

Teams

QI/IC and Finance X
Teams comment

Dr. Huskins and X

Dr. Goldmann visit (Mar 20-
each hospital and 28)

assess progress

Indicator 3:

Discuss X
surveillance and

reporting

methodology with
surgeons. Insure
safeguards for
confidentiality of

data.

Prospective X X X
surveillance for SSI

as a part of the

HELICS Project
Confidentially X
report procedure-

specific, risk-

adjusted rates of

SSI and procedure-

specific duration of

surgery to

individual surgeons
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Report progress to
QI/IC Team via
fax

QI/IC Team
comment

Dr. Huskins and
Dr. Goldmann visit
each hospital and
assess progress

Indicator 8:
Review QI
committee
membership.
Assign a sponsor
for the project.

Dr. Huskins and
Dr. Goldmann visit
each hospital and
assess progress

Indicator 9:
Implement detailed
recommendations
regarding QI & IC
in final hospital
report

Dr. Huskins and
Dr. Goldmann visit
each hospital and
assess progress

X

(Mar 20-
28)

(Mar 20-
28)

(Mar 20-
28)
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. INTRODUCTION

The International Hospital Infection Prevention and Quality Assessment Program (INQUAL) from the
Children’s Hospital and Harvard University (Boston, Massachusetts) conducted an evaluation of quality
improvement and Infection control at Flor Ferenc Hospital. This work was supported by the United States
Agency for International Development (USAID) Health Markets Project through its principal contractor Health
Enterprises International, Inc. (HEI).

The survey was conducted by a physician, W. Charles Huskins, MD, and a nurse, Carol O’'Boyle
Williams, MS, RN, CIC, from November 28 to December 2, 1994. These surveys were completed
successfully in large measure due to the dedication and assistance of hospital leaders and personnel. We
are grateful for this assistance.

We were very impressed with the overall commitment of the hospital management, physicians,
nurses, other professional staff, and other hospital workers to providing high quality medical care. Of
course, there is always a possibility that we misinterpreted information provided to us or that an observation
we made was in error. If so, we apologize for the error.

Il. SUMMARY OF RECOMMENDATIONS

Quality Improvement Program

1.The hospital’'s quality improvement effort needs more overall focus and coordination. While quality
improvement efforts can and should be conducted within individual departments these efforts should be
consistent with the hospital's overall strategic quality improvement goals determined by the highest level of
hospital management. These goals should reflect input from hospital staff and the expressed needs and
perceptions of the hospital's patients (internal and external consumer, respectively). There should also be
greater coordination and cooperation between different departments in quality improvement efforts.

To achleve these goals we recommend the foliowing:

a) Establishment of a quality improvement *steering® committee to oversee and coordinate quality
improvement efforts.

b) Elaboration of the hospital’s overall quality improvement goals. These goals should be in written
form and publicized to hospital workers through their departmental leaders. Individual departments
should be encouraged to develop their own quality improvement goals, but these goals should be
reviewed and approved by the steering committee.

c) Subcommittees or task forces (such as the Medicine QAC and the Nursing QAC) should design and
conduct specific projects and should provide regular reports of their progress to the steering
committee. Each project or task force should have a designated sponsor on the steering committee
who can track progress and assist in coordinating inter-departmental work and remove barriers.

d) At least in the early stages, all quality improvement projects should be reviewed and approved by
the steering committee. This should be a simple, not burdensome, process designed to ensure
coordination of the overall effort and adequate cooperation between departments.

2. In addition to clinical and administrative personnel, personnel involved with fiscal management and
information services should be included on the steering committee. Other departments, such as
pharmacy, microbiology, etc., should be included as ad hoc members.

3. The steering committee should ensure that appropriate training and resources are provided in support
of approved quality improvement initiatives.

4. Current and future quality improvement projects should emphasize inclusion of measurable indicators of
key processes and outcomes that can be used to monitor performance.



A procedure for submission and critique of specific quality improvement proposals is needed to facilitate
discussion of the merits of various projects. This should include a written format for quality
improvement proposals and a well-defined process for review and critique of these proposals.

The quality improvement project developed at the workshop Dec. 12 - 16 is well conceived and has a
high likelihood of success if adequately supported and implemented. Details of the development of this
project, as well as recommendations for implementation and a timeline for tasks associated with this
project from January - June, 1995, are included in the overall project repor, titled “Quality
improvement/Infection Control Demonstration Project for Hungary: Report for Phases | and 11.”

Infection Control (Hospital Hygiene) Program

1.

We support the plan to train one or more nurses in infection control and include these individuals into
the Hospital Hygiene Program as full time personnel.

A program of active, prospective surveiilance for nosocomial infections is needed. The hospital’s
participation in the HELICS Project is an important first step in this regard since it will provide valuable
information regarding the occurrence of surgical wound infections and will train personnel in the
collection, analysis, interpretation, and reporting of surveillance data. Surveillance of other important
nosocomial infections should be considered in the future. Written definitions of nosocomial infections
are needed. A written surveillance plan should be developed, reviewed each year, revised as necessary
by the Hospital Hygiene Service, and approved by the Hospital Hygiene Committee.

Improved surveillance data will probably identify more potential clusters than have been detected in the
past. Clusters of nosocomial infections should be completely investigated since important problems
with infection prevention efforts are often identified during the course of these investigations, even if
they are not the direct cause of the observed infections.

Except in unusual circumstances (such as point source outbreaks of nosocomial infections),
microorganisms recovered from cultures of the environment are not the direct cause of nosocomial
infections. Except for the educational purpose of illustrating the role of the hands of health care workers
in the indirect transmission of hospital microorganisms, results of hand cultures are rarely, if ever, useful
in infection prevention efforts. We recommend discontinuing these cultures since they are unlikely to
have any impact of the incidence of nosocomial infections.

A plan for optimizing the use of perioperative antimicrobial prophylaxis was developed as a part of the
quality improvement project developed at the workshop Dec. 12 - 16. Details of the development of this
project, as well as recommendations for implementation and a timeline for tasks associated with this
project from January - June, 1985, are included in the overall project repon, titled “Quality
improvement/Infection Control Demonstration Project for Hungary: Report for Phases | and I1.”

The frequency of antimicrobial resistant microorganisms should be monitored and specific strategies
developed to limit spread of these organisms. Of specific concem are: methicillin resistant
Staphylococcus aureus, vancomycin and high-level gentamicin resistant Enterococcus sp., penicillin
resistant Streptococcus pneumoniae, and third generation cephalosporin and aminoglycoside resistant
gram negative bacteria (especially Pseudomonas aeruginosa, Enterobacter sp., Klebsiella sp., Serratia
sp., and Acinetobacter sp.). There are insufficient data to determine if any of these organisms are
responsible for a significant number of nosocomial infections in the hospitat at the present time (see
below, “Microbiology Laboratory”). We suggest that the infection control (hospital hygiene) service
develop a plan in collaboration with the microbiology laboratory for tracking these organisms, identifying
infected and colonized individuals, and a strategy for minimizing spread of these organisms.

It is likely that there is considerable underreporting of needlestick injuries and other significant
occupational exposures to blood or potentially infectious body fluids by hospital personnel. Hospital
personnel should be encouraged to report exposures and a mechanism should be established for
monitoring the frequency, location, and circumstances of the exposure. Processes of care should be



examined to identify situations and practices that increase the risk of an occupational exposure.
Interventions to reduce the risk of exposure should be implemented and inciuded in written procedures.
if an exposure occurs, prompt investigation of the source of the exposure (the person whose blood was
involved in the exposure) should be performed to determine if prophylaxis, counseling, and follow-up
serologic testing is necessary.

Patient Care Practices

1.

Alcohol-based waterless handwashing agents should be available in greater supply, particulary for use
by doctors and nurses when they move from bed to bed examining patients or performing procedures.
A simple, inexpensive waterless handwashing agent, such as alcohol (70% by weight)/glycerin (1% by
weight), can be formulated by the Pharmacy and provided in closed, pour top bottles.

Only patients with infections which are spread via the airbome route (i.e., active pulmonary tuberculosis,
varicella, measles) need to be transported to another hospital for appropriate isolation. All other
patients may be cared for in the hospital using appropriate isolation precautions.

There should be greater awareness of the presence of potential pathogens, particularly antimicrobial
resistant microorganisms, in secretions and excretions of all patients. These microorganism can be
spread to other patients via direct and indirect transmission (especially on the hands of health care
workers). Hospital personnel should be educated on strategies to prevent this transmission through
improved compliance with handwashing (see above), use of bamiers (gloves, gowns), and appropriate
patient placement.

The use of shoe covers in the Operating Theater as well as elsewhere in the hospital does not contribute
infection prevention.

An antiseptic which contains chlorhexidine or povidone-iodine should be used since these agents
provide residual antibacterial activity on the skin during the surgery. 1t was not clear whether Dodosept
contains either of these agents in addition to alcohol.

The use of feeding tubes as central venous catheters should be discontinued. These catheters are stiff
and made of a material that increases the risk of thrombosis, thrombophlebitis, and bloodstream
infection. In addition, these catheters are not designed for percutaneous insertion and, therefore, must
be inserted by cut-down (venous dissection), which also increases the risk of thrombophlebitis and
bloodstream infection. Only the Subclavia-Jugular Catheter sets should be used for central venous
catheterization since these cathelers are made of a more compliant, iess thromobogenic material and
since they can be inserted percutaneously.

IV infusion tubing does not need to be changed every day. In the absence of evidence that nosocomial
bloodstream infections are a significant problem, it is reasonable to change |V infusion tubing every 3
days.

Urine drainage bags can be drained (instead of changing and discarding the entire drainage system)
when the bag is full. This will reduce the risk of urinary tract infection since it will significantly reduce
the frequency of disruption of the catheter-drainage system junction. To facilitate easier emptying of
urine drainage bags, consider purchase of a different type of urine drainage systems with drainage pors
on the bottom of the drainage bag.

Ventilator circuits do not need to be changed as frequently as every 2 days. There is currently no well-
established guideline addressing this issue, but it is reasonable not to change ventilator circuits at all
during short term ventilation. During long-term ventilation, it is still not clear that ventilator circuits need
to be changed; however, if they are changed it is reasonable to change them no more frequently than
once a week.
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Sterilization, Disinfection, and Cleaning

1.

Personnel cleaning instruments should wear better protective equipment, including, heavy duty gloves
and goggles and a mask or a face shield to prevent splashes of contaminated substances to their eyes
or mouth, Sharp instruments should not be handled by hand to avoid percutaneous injuries.

We are not familiar with the particular chemical indicators presently in use and are not aware of the
efficacy of these tests in ensuring adequate functioning of steam sterilizers. The standard in the U.S. is
to monitor the functioning of steam sterilizers and ethylene oxide sterilizers using biologic indicators
{microbiologic tests using bacterial spores). Steam sterilizers are monitored using a biologic indicator
once a day and ethyiene oxide sterilizers are monitored using a biologic indicator in every load. When
implantable items are sterilized, a biologic indicator is used in each load and these materials are not
released for use until the biologic indicator test is known to be negative (i.e., that sterilization was
adequate). It is not clear that it is absolutely necessary to adhere to this exact standard if sterilization
parameters are being monitored routinely. However, we recommend use of biologic indicators much
more frequently than is done presently.

We are not aware of any data that demonstrates that formaldehyde liquid as it is used in the hospital is
an adequate method of sterilization. We recommend that critical items (items that will contact sterile
tissues or fluids) that cannot be steam sterilized should be sterilized by ethylene oxide. If this is not
possible due to time constraints, we recommend that chemical sterilization with glutaraidehyde be used.

Endoscopes should be meticulously cleaned after use and should have a longer contact time (20-30
minutes) with glutaraldehyde to ensure high-level disinfection. Preferably, endoscopes should be rinsed
with sterile water although distilled water is an acceptable alternative if rinsing with sterile water is not
possible. The endoscope should be completely dried before reuse. Biopsy forceps used with
endoscopes should be sterilized since they may contact sterile tissues. If this is not possible, they
should be at least be processed in a manner consistent with high-level disinfection.

Depending on the manufacturer's recommendations, glutaraldehyde preparations may be used for
periods of 14 to 28 days if kept in a covered basin or tub.

There are a large number of “ready-made” disinfectants and antiseptics in use. Cost savings may be
achieved by reviewing the use of each of these solutions and reducing unnecessary use and by
eliminating unnecessary or redundant solutions.

A standard procedure for cleaning antiseptic containers before they are refilled should be developed, if
such a procedure is not already in existence. Autoclaving the bottles is desirable, if it can be
accomplished easily. If not, cleaning with soap and water followed by thorough drying before refilling is
necessary.

The use of formaldehyde for disinfection in the operating room should be discontinued. The use of this
potentially toxic agent is not necessary if another disinfectant is used. Cleaning procedures should be
the same afier all procedures regardless of whether the patient had an infection. Closing the operating

room after a surgery involving an infection is not necessary since microorganisms causing these
infections are not likely to be spread via the air. .

Microbiology Laboratory

1.

A yearly summary of antimicrobial susceptibility results should be compiled and distributed to the
infection control program and physicians and nurses caring for patients.

Use of selective media (media with antibiotics such as oxacillin or gentamicin) can be relatively easily
and inexpensively prepared. This media can be used to screen selected patient populations
antimicrobial resistant bacteria.
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. SURVEY METHODS
The survey at was performed by conducting:

1) Interviews of key hospital personnel,

2) Observations of facilities, supplies, equipment, and practices;

3) A point prevalence survey of active nosocomial infections in patients hospitalized at the
time of the survey.

The following hospital personnel were interviewed:

Dr. Szabadfalvi Andrés, Medical Director

Vértes Tamasné, Nursing Director

Dr. Vass Laszld, Chairman, Medical Quality Assurance Committee
Dr. Vamai L4&szld, Chief Hygienist

Dr. Rakay, Assistant Hygienist

Elek Marta, Sanitary Inspector

Dr. Végh Titus, Surgeon

Zenoné Vertetits, Head Nurse of the Operating Theater

Head Nurse of the Surgery Ward (name not recorded)

Imrené Koreny Zeuzsa, Head Nurse of the Urology Ward

Head Nurse of the Obstetrics/Gynecology Ward (name not recorded)
Dr. Zaray Istvan, Chief of Anesthesia/Intensive Care

Sari Katalin, Head Nurse of the Intensive Care Unit

Nyéary Mihély, Chief of Central Sterilization

Dr. Filiipné Nagy Judit, Pharmacist

Dr. Pogacsasné Kis Katalin, Pharmacist

Gabriella Barta, Microbiology Technician

The following wards, ICUs, and support departments were toured and observations of facilities,
equipment, supplies, and practices were recorded:

Intensive Care Unit

Surgery Ward

Urology Ward
Obstetrics/Gynecology Ward
Operating Room

Central Sterilization unit
Endoscopy Room
Pharmacy

The Microbiology Laboratory was not visited as it was under construction at the time of our visit.

Information regarding patient care practices was obtained from a single source on each ward (i.e., a
head nurse or a physician), since time constraints prohibited interviews with a large number of individual
nurses or physicians. Observation of a large number of patient care practices was also not possible.
Consequently, variations in the conduct of specific patient care practices may exist wiich are rot reflecied in
this report.

A prevalence survey of active nosocomial infections was conducted following a standardized
methodology ("Outline for Surveillance and Control of Nosocomiial Infections”, U.S. Centers for Diseases
Control, 1972). Standard definitions for nosocomial infections were used (*CDC Definitions of Nosocomial
Infections, 1988" U.S. Centers for Diseases Control, Am J Infect Control 1988;16:128-140). On each ward
included in the survey, a bed-to-bed survey was first conducted to determine the number of occupied beds,
the patient's primary diagnosis, and whether the patient had been hospitalized for > 2 days. During this
survey, observations of the following factors were recorded: the type and use of invasive catheters and
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devices (intravascular catheters, urinary catheters, mechanical ventilation, peritoneal dialysis catheters),
evidence of phlebitis at catheter insertion sites, a history of a surgical procedure(s) performed in the previous
4 weeks, and the use of intravenous antibiotics. For patients hospitalized for > 2 days, the presence of
cough, diarrhea (5 or more loose stools/day), or fever (T >38.0°C on each of the previous two days) was also
assessed. If any of these factors were present the patient's entire hospital chart was reviewed (including vital
signs, nurse's and physician's notes, medication records, and laboratory studies) to determine the presence
or absence of a nosocomial infection. If necessary, the patient was examined.

Due to time constraints, it was not possible to conduct a prevalence survey on all wards. The
following wards were surveyed:

Intensive Care Unit

Surgery Ward

Urology Ward
Obstetrics/Gynecology Ward

IV. SURVEY RESULTS AND RECOMMENDATIONS

A. General Hospital Information

FINDINGS:
Location: Kistarcsa, Hungary (just outside of Budapest)
Catchment Area: Pest County (a county in close proximity to Budapest but not including Budapest)

Patient population; Patients referred from primary care clinics and nearby municipal hospitals. The
Psychiatry and Ophthalmology programs also care for patients from other parts of Hungary.

Number of beds: 1010

Operating Rooms: 4 operating theaters (General Surgery/Urology/Gynecology, Ophthaimology,
Otorhinolaryngology, Obstetrics) with a total of approximately 8 operating rooms

Intensive Care Units:

Adult ICU (8 beds)
Services:

Adult Medicine and subspecialties
Pediatrics
Obstetrics/Gynecology
General Surgery, including Vascular Surgery
Urology
Otorhinolaryngology
Ophthalmology
Rheumatology
Neurology
Dermatology
Psychiatry
Urgent Care (Emergency)
Medical School Affiliation: Medical students and physicians-in-training receive clinical training at the
hospital

Nursing School Affiliation: Nursing students from nearby diploma programs receive clinical training
at the hospital
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B. Organization of the Quality Improvement Program

FINDINGS:

The responsibilities and authority of the quality assessment program are described in the regulations
governing the hospital approved by the hospital governance and the Pest County Government in 1994.
There is no formal quality assessment department. There are two Quality Assurance Committees (QAC),
one for the Medicine Department and one for the Nursing Depariment. The Medicine QAC has been in
existence since late 1993 and reports directly to the Medical Director. The Nursing QAC has been in
existence since 1990 and reports to the Nursing Director and the hospital’s Council of Nurses. The Medicine
QAC and the Nursing QAC work independently with little interaction or coordination of effort.

RECOMMENDATIONS:

The hospital's quality improvement effort needs more overall focus and coordination. While quality
improvement efforts can and should be conducted within individual departments these efforts should be
consistent with the hospital’s overall quality improvement goals determined by the highest level of hospital
management. These strategic goals should reflect input from hospital staff and the expressed needs and
perceptions of the hospital's patients (intemal and external consumer's, respectively). Since quality
improvement efforts often involve several different hospital departments, there should be greater
coordination and cooperation between different depatments in these efforts.

To achieve these goals we recommend the following:

1. Establishment of a quality improvement “steering” committee to oversee and coordinate quality
improvement efforts. This committee should be an oversight committee, not a committee that
takes on specific quality improvement projects. Consequently, the committee should include
senior hospital managers. )

2. Elaboration of the hospital's overall quality improvement goals. These goals should be in written
form and publicized to hospital workers through their departmental leaders. Individual
depantments should be encouraged to develop their own quality improvement goals, but these
goals should be reviewed and approved by the “steering committee.” These goals should be
consistent with concepts embodied in what is termed “continuous quality improvement” or “total
quality management.” It is extremely important to develop appropriate outcome and process
measures and to trend these measures over time so that progress towards meeting hospital and
departmental goals can be monitored concurrently.

3. Subcommitlees or task forces (such as the Medicine QAC and the Nursing QAC) should design
and conduct specific projects and should provide regular reports of their progress to the “steering
committee.”

4. Atleast in the early stages, all quality improvement projects should be reviewed and approved by
the steering committee. This should be a simple, not burdensome, process designed to ensure
coordination of the overall effort and adequate cooperation between departments. With time,
formal approval of individual projects may not be necessary.

C. Quality Improvement Program Personnel
FINDINGS:

The Medical QAC is composed of 6 physicians (2 internists, 2 surgeons, 1
anesthesiologist/intensivist, and 1 pathologist and the Deputy Medical Director, Dr. Marczell Mihaly. Other
ad hoc members are recruited as necessary. Dr. Vass, the Chief of Pathology, is the Chairman of the
Medical QAC. He is a member of the Board of Directors of the Hungarian Quality Assurance Society
(HSQA). The other physicians are described as junior physicians.

The Nursing QAC is composed of the Nursing Director, Vértes Tamasné, the Deputy Nursing
Director, L6rincz Marta, head nurses representing each of the wards, and the Sanitary Inspectors. Vértes
Tamasné is the Chairperson of the Nursing QAC.
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RECOMMENDATIONS:

The involvement of persons involved in clinical care (physicians and nurses) and management
(senior hospital managers) in present quality improvement efforts is a strength. However, additional
personnel should be involved, including personnel involved with fiscal management, information services,
and support departments (Pharmacy, Microbiology Laboratory, Environmental Services, Nutrition Services,
etc.).

Appropriate training and resources should be provided to hospital personnel participating in approved
quality improvement initiatives.

D. Quality improvement Program Activity

FINDINGS:

The Medical QAC meets every 3-4 weeks. Activity has centered around “brainstorming” sessions to
discuss new ideas for improving the quality of care and the development of several specific initiatives to
improve performance.

Meetings of the Nursing QAC are included as a part of the monthly Council of Nurses meeting.
Activity of the committee includes routine inspections of wards to review staffing, documentation of nursing
notes, patient care practices, procedures for disinfection of equipment on the wards, and the status of
equipment and supplies. If any problems are identified, additional inspections are performed as necessary.

Several initialives are in various stages of development:

1. Determining the appropriateness and cost-effectiveness of consultations from subspecialists

A new consultation form is being developed to facilitate the evaluation of consultations. The content
of this form has reportedly been a topic of considerable discussion; consequently final version of this form
has not yet been determined. Once such a form is developed, a descriptive study of consultations performed
by the Neurology Department is planned. Criteria for determining the appropriateness of consultations will
be developed based on the results of this descriptive study.

2. Reducing the incidence of surgical site infections

The hospital will participate in the “Hospitals in Europe Link for infection Control through
Surveillance” (HELICS) Project with the support of Johnson & Johnson. The HELICS Project is a muiti-
center study which will be conducted in a number of European Community countries (and Hungary) with the
goal of reducing surgical site infections through standardized surveillance, feedback of surveillance results to
surgeons, and improvements in practices related to the care of surgical patients. Twenty-two hospitals in
Hungary will participate in the HELICS Project. The details of the study are being finalized and a training
course for nurses who will perform the surveillance is presently being conducted. Two persons who will
perform surveillance in the hospital are attending this training course. Data collection will reportedly begin in
January, 1995. Pertinent to this effort, the hospital has also committed to select one or more nurses (likely
candidates are the nurses participating in the HELICS Project) to atiend an infection control training course

which is being developed in cooperation with the Central Training Institute for Training of Qualified Health
Workers.

3. Improved DRG coding
We did not assess the current status of the DRG coding system initiative.

4. Development of a unit dose system for pharmaceuticals to reduce pharmaceutical costs

The unit dose system for pharmaceuticals is presently being pilot tested on one of the adult intemal
medicine wards. The lack of a sufficient number of computers to enable computerized physician ordering
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and billing, a computer network to communicate physician orders to the pharmacy, and additional pharmacy
assistants were cited as impediments to wider application of this program.

RECOMMENDATIONS:

Many ideas for improvements in quality of care have apparently been discussed and several projects
have been developed and are in various stages of implementation. These efforts are laudable. However,
none of these projects were sufficiently developed for us to clearly determine the extent to which measurable
indicators of process and outcome had been incorporated into their design or to determine how these
indicators would be used to improve overall performance. Consequently, we have the following general
recommendations to improve current and future projects.

The quality improvement project developed at the workshop Dec. 12 - 16 is well conceived and has a
high likelihood of success if adequately supported and implemented. Details of the development of this
project, as well as recommendations for implementation and a timeline for tasks associated with this project
from January - June, 1995, are included in the overall project report, titled “Quality Improvement/Infection
Control Demonstration Project for Hungary: Report for Phases | and I1."

Quality improvement projects should focus on improving overall performance, not merely identifying
and correcting bad or “low quality” performance. Minimizing “low quality” performance is, of course, an
important first step in quality management. However, this effort alone will not result in substantial
improvement in overall performance. Real gains in performance are achieved by reducing variability in
performance and by improving the level of overall performance. The use of process and outcome indicators
to measure and monitor improvements in performance is critical 1o this effort. In the future, there should be
an explicit description of the indicators that will be used to monitor performance and how performance
measurements will guide improvement.

There does not appear to be a formal process for the development of specific quality improvement
initiatives. Our recommendations for the hospital-wide coordination of quality improvement initiatives are
discussed above (see above, “Organization of the Quality Improvement Program”). However, even within an
improved organizational framework, a better process for designing and implementing quality improvement
projects is needed. Each project should have a “sponsor” from the *steering committee” and a team leader
who is accountable for the performance and reporting of the project. A procedure for submission and critique
of specific quality improvement proposals is needed to facilitate discussion of the merits of various projects.
This procedure shouid include:

1. Establishing a written format for submission of proposals including:

a) The overall aim of the proposal;

b) The specific goals of the proposal;

¢) Relevant, published background information and the potential significance of the project;

d) Preliminary data, if available;

e) Personnel participating in the project, including representation of all relevant hospital
depariments;

f) Target population (including inclusion and exclusion criteria);

g) Methods by which key process and outcome indicators will be chosen, measured, interpreted,
and reported to other hospital personnel;

h) Means by which indicator data will be used to analyze and improve performance using the
Plan-Do-Study-Act model;

i) Means by which improvements will be established as a new or improved system;

j} Timeline;

k) Budget, if indicated, and/or an estimate of personnel time required to complete the project.

2. Establishing a process by which written proposals are evaluated, prioritized, and approved

287
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E. Organization of Infection Control

FINDINGS:

The Hospital Hygiene Service is a separate hospital department which reports to the Medical
Director and the Hospital Hygiene Committee. The Chief Hygienist is the director of this department. He
also oversees technical aspects of work conducted in the Central Sterilization Unit. The Hospital Hygiene
Committee is composed of the Chief Hygienist (Chairman), the Director of Microbiology (Secretary), and
several Chiefs of Services (i.e., Surgery, Pediatrics, Anesthesiology, Laboratory). The committee is
responsible for discussing and approving hospital wide policies and procedures related to hospital hygiene.
Policies and procedures approved by the committee are submitted to the Medical Director for his approval.
The Commitiee meets at least every 6 months and on ad hoc basis as necessary.

The responsibilities and authority of the Hospital Hygiene Service are described in the regulations
govemning and by another document developed by the Service and approved by the hospital governance and
the Pest County Govemment in 1994,

RECOMMENDATIONS:

it is likely that more frequent meetings of the Hospital Hygiene Committee (at least quarterly) will be
needed to plan, direct, and monitor the activities of the program. In addition, consideration should be given
to broadening the membership of the committee to include other departments, such as Nursing and support
departments.

F. Infection Control Program Personnel
FINDINGS:

The Chief Hygienist, Dr. Varnai, is a certified hospital hygienist and has additional training in
toxicology. Another physician, Dr. Rakay, is a part of the department and is awaiting the opportunity to sit for
her board test in hospital hygiene. There are two Sanitary Inspectors, one of whom is presently on matemity
leave. Sanitary Inspectors complete 4 years of post-secondary training in public health hygiene, which
includes training in hospital hygiene. There is a plan that one or more of the nurses participating in the
HELICS Project will attend an infection control training course when this course is established (see above,
“Activity of the Quality Improvement Program™).

Personnel are provided the opportunity to increase their knowledge and skills by attending post-
graduate courses and a variety of meelings and conferences.

RECOMMENDATIONS:

We strongly support the plan to train one or more experienced nurses in infection control and include
these individuals into the Hospital Hygiene Program as full time personnel.

G. infection Control Program Activity

1. Surveillance Activity

FINDINGS:

Surveillance of nosocomial infections, as well as communicable community infections, is
accomplished by passive reporting of infections by physicians and nurses to the Hospital Hygiene
Service. Infections are recorded and reported on an annual basis to the Medical Director, the
Hospital Hygiene Committee, and the Pest County Dept. of Health. Only the absolute number of
infections are reporied; rates of infection are not calculated.
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The Hygiene Service receives and reviews weekly reports of any positive microbiclogy
results.

There are no written definitions of nosocomial infections used for surveillance.

RECOMMENDATIONS:

Since passive surveillance systems likely result in significant under-reporting of nosocomial
infections, a program of active, prospective surveillance for nosocomial infections is needed. The
hospital's participation in the HELICS Project (see above, “Activity of the Quality Improvement
Program) is an important first step in this regard since it will provide valuable information regarding
the occurrence of surgical wound infections (likely to be among the most common nosocomial
infections in this hospital) and will train personnel in the collection, analysis, interpretation, and
reporting of surveillance data. Post-discharge surveillance of surgical wounds is critical to this effont,
especially if the length of post-operative stay is shortened, since most studies of surgical site
infections indicate that 50-60% of infections are detected only after discharge. The mechanism by
which post-discharge surveillance can be accomplished is not clear at the present time and needs
further consideration.

Surveillance of other important nosocomial infections should be considered in the future,
possibly including: urinary tract infections in patients with urinary catheters, pneumonia in
mechanicaily ventilated patients and post-operative patients, postpartum endometritis, mastitis, and
post-cesarean section wound infections in obstetric patients, and infections in newborn infants in the
“Pathologic Nursery.”

Written definitions of nosocomial infections are needed. The CDC (Centers for Disease
Control and Prevention) Definitions of Nosocomial Infections could be used, although the use of
laboratory tests to document infections will need to be improved. If this cannot be achieved,
alternative definitions that do not rely as heavily on laboratory tests should be developed.

A written surveillance plan should be developed, reviewed each year, revised as necessary
by the Hospital Hygiene Service, and approved by the Hospital Hygiene Committee. The plan
should include statements regarding the goal of each surveillance component, methods for case
finding, definitions of infections, calculation of rates of infection, and reporting of infection rates.
Regular, timely feedback of infection rates to the physicians and nurses involved in patient care, the
chiefs of services, the Hospital Hygiene Committee, and the hospital administration is critical.

Except in unusual circumstances (such as point source outbreaks of nosocomial infections),
microorganisms recovered from cultures of the environment are not the direct cause of nosocomial
infections. Except for the educational purpose of illustrating the role of the hands of health care
workers in the indirect transmission of hospital microorganisms, results of hand cultures are rarely, if
ever, useful in infection prevention efforts. We recommend discontinuing these cultures since they
are unlikely to have any impact of the incidence of nosocomial infections.

2. Outbreaks

FINDINGS:

The Hospital Hygiene Service investigates potential outbreaks of nosocomial infections
reported by physicians and nurses and potential exposures among patients and hospital workers to
communicable infections. A investigation of a possible outbreak of post-cesarean section wound
infections was conducted earlier in 1994. Six potential cases occurring over a 3 month period were
reported by the Chief of Obstetrics/Gynecology. After review of the medical records, the results of
clinical microbiology cultures obtained from the potential cases, the results of clinical cultures
obtained from non-infected patients, and the results of various environmental cultures, it was
concluded that only one case represented a true infection. A report of the investigation was written.
No other significant outbreaks have been reported.



14

RECOMMENDATIONS:

Most hospitals experience at least one cluster of nosocomial infections every 12-18 months.
The improved surveillance data will probably identify more potential clusters than have been
detected in the past. Clusters of nosocomial infections should be completely investigated since
important problems with infection prevention efforts are often identified during the course of these
investigations, even if they are not the direct cause of the observed infections.

3. Policies and Procedures

FINDINGS: .

There are written policies and procedures covering many topics relevant to infection control
including isolation precautions, specific patient care practices, and sterilization and disinfection.
These policies and practices are governed by some degree by nationai hospital hygiene
regulations/guidelines, although there is reportedly some latitude allowed for implementation in
individual hospitals. We did not review written hospital policies and practices or national hospital
hygiene regulations/guidelines.

The Sanitary Inspectors conduct regular inspections of hospital wards and treatment areas.
The frequency of these inspections varies according to the intensity/invasiveness of care provided;
Operating Theaters, the Intensive Care Unit, and the Matemity/Delivery ward are inspected every 3
months. During inspections, relevant written hospital policies and procedures are reviewed with the
head nurse, facilities are inspected, nursing practices are observed, and a number of microbiologic
investigations are conducted. Microbiology investigations vary according to the area inspected. As
an example, during an inspection of the Operating Room microbiology tests include: sterility tests of
instruments and supplies prepared in the hospital, cultures of hands of surgeons and nurses
participating in surgery, swab cultures of various surfaces, and settle plates. By report, there have
been no positive sterility tests in the past year. Tests of surgical instruments are also conducted
after cleaning to determine if there is any residual blood.

RECOMMENDATIONS:

Periodic reviews such as those conducted by the Sanitary Inspectors are extremely useful.
However, we have serious doubts about the value of the microbiologic investigations of the
environment and personnel described above. Except in unusual circumstances (such as point
source outbreaks of nosocomial infections), microorganisms recovered from cultures of the
environmental or hospital personnel are difficult to interpret and are not the direct cause of
nosocomial infections. We recommend discontinuing these cuitures since they are unlikely to have
impact of the incidence of nosocomial infections. Sterility tests of items manufactured in the hospital
are necessary and should be continued.

4. Personnel Education and Training

FINDINGS:

We did not perform an detailed assessment of existing education and training programs for
hospital personnel.

RECOMMENDATIONS:
None

5. Antimicrobial Utilization and Control

FINDINGS:

The utilization of antimicrobial agents is monitored by a pharmacy committee. The Hospital
Hygiene Service is not involved in this activity. There are presently no restrictions on the
prescription of antimicrobial agents.
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RECOMMENDATIONS:

A plan for optimizing the use of perioperative antimicrobial prophylaxis was developed as a
part of the quality improvement project developed at the workshop Dec. 12 - 16. Details of the
development of this project, as well as recommendations for implementation and a timeline for tasks
associated with this project from January - June, 1995, are included in the overall project report,
titled “Quality Improvement/infection Control Demonstration Project for Hungary: Reponrt for Phases
land "

The utilization of antimicrobial agents should be monitored and, in the future, it may be
necessary to restrict prescription of expensive broad spectrum antimicrobial agents.

6. Antimicrobial Resistant Organisms

FINDINGS:
There is presently no program for monitoring of antimicrobial resistant organisms.

RECOMMENDATIONS:

The frequency of antimicrobial resistant microorganisms should be monitored and specific
strategies developed to limit spread of these organisms. Of specific concern are: methicillin
resistant Staphylococcus aureus, vancomycin and high-level gentamicin resistant Enterococcus sp.,
penicillin resistant Streptococcus pneumoniae, and third generation cephalosporin and
aminoglycoside resistant gram negative bacteria (especially Pseudomonas aeruginosa, Enterobacter
sp., Klebsiella sp., Serratia sp., and Acinefobacter sp.). There are insufficient data to determine if
any of these organisms are responsible for a significant number of nosocomiat infections in the
hospital at the present time (see below, “Microbiology Laboratory™). We suggest that the infection
control (hospital hygiene) service develop a plan in collaboration with the microbiology laboratory for
tracking these organisms, identifying infected and colonized individuals, and a strategy for
minimizing spread of these organisms.

7. Occupational Health

FINDINGS:

Hepatitis B Vaccine: Hepatitis B vaccine is available to susceptible, at-risk hospital workers free-of-
charge through the national public health service. Periodic vaccination campaigns are
conducted in the hospital in specific departments. A standard dosing regimen (administered
intramuscularly at months 0, 1, and 6) is used. Post-vaccination antibody titers are not checked.

Occupational Exposure to Blood and Potentially Infectious Body Fluids: Percutaneous injuries
involving exposure to blood or other potentially infectious body fluids are reportedly uncommon.
Hospital personnel are instructed to report occupational exposures to blood and potentially
infectious body fluids to the Occupational Safety Officer in their department. These officers
investigate the case and inform the Hospital Hygiene Service if the clinical history of the source
of the exposure suggests a communicable infection. If there is clinical evidence of a
communicable infection, additional investigation of the source is conducted on a case-by-case
basis and prophylaxis or treatment provided, if indicated. There is no protocol for evaluating the
source of the exposure for evidence of blood-bome pathogens if the clinical history is not
suggestive.

influenza Vaccine: Influenza vaccine is offered free-of-charge to hospital workers every autumn.
Acceptance of the vaccine is variable.

Tuberculosis: There is no specific evaluation for occupational exposure to TB or active tuberculosis
among hospital workers within the hospital. Hospital workers are supposed to undergo yearly
radiographic examinations for pulmonary tuberculosis as a part of the general screening
procedure conducted by the national public heaith service on the entire Hungarian population.

ther: There are no other vaccines or examinations offered to hospital workers.

]
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RECOMMENDATIONS:

We suspect that there is considerable underreporting of needlestick injuries and other
significant occupational exposures blood or potentially infectious body fiuids by hospital personnel.
Hospital personnel should be encouraged to report exposures and a mechanism should be
established for monitoring frequency, location, and circumstances of the exposure.

Processes of care should be examined to identify situations and practices that increase the
risk of an occupational exposure (such as recapping of needles contaminated with blood).
Interventions to reduce the risk of exposure should be implemented and included in written
procedures.

If an exposure occurs, prompt investigation of the source of the exposure (the person whose
blood was involved in the exposure) should be performed to determine if prophylaxis against
hepatitis B is necessary (HBsAg testing on the patient and HBsAb testing on the employee). The
expense of testing should be bome by the hospital. There is no known effective prophylaxis for
infection against HIV so no specific recommendations in this regard are made, except to provide
counseling and follow-up serologic testing as is presently performed.

There is good reason for increased concern about the potential for occupational exposure to
TB. Even though patients with TB are likely to be referred to other hospitals, the potential for
exposure still exists. The most useful approach is to promptly identify patients with TB and initiate
effective therapy as soon as possible. If patients with TB are cared for in the hospital, they should be
placed in a single room and hospital personnel should wear masks when caring for these patients.
Although these precautions will be helpful in reducing the risk of transmission of TB and other
airbome infections, some risk will remain given the lack of isolation rooms with special ventilation
systems capable of generating negative pressure relative to adjacent hallways. As a long term goal,
improved isolation rooms for patients with infections spread by the airborne route are needed (see
below, “Facilities”).

H. Facilities

FINDINGS:

General Organization: On the Surgery, Urology, and Obstetrics/Gynecology wards, most rooms are
6 bed rooms. The Intensive Care Unit is in a temporary location while a new unit is being
constructed.

Isolation Rooms: There are no specific isolation rooms on the general wards, although two-bed
rooms, which are located at the end of the halls, can be used for this purpose if needed. These
rooms do not have any special ventilation or antercoms. The new Intensive Care Unit will have
two isolation rooms with independent ventilation systems, although it is not clear whether these
ventilation systems will be capable of generating negative pressure relative to adjacent hallways

Preparation Area for Intravenous Fluids and Medications: Designated rooms or areas are used.
Clean and Dirty WUtility Areas: Separate areas are used for clean and dirty equipment.

General Organization of the Operating Theaters: There are 4 operating theaters: General
Surgery/Urology/Gynecology, Ophthalmology, Otorhinolaryngology, Obstetrics). In the General
Surgery/Urology/Gynecology Operating Theater, patients enter and leave through the same
doorway. There is a room for pre-op and post-op patients. There is a central corridor for
movement of sterile instruments and supplies.

Ventilation in the Operating Rooms: Ventilation is provided by a central air conditioning system.
The number of air exchanges per hour provided by this ventilation system is not known.

Hospital Water Supply: We did not assess the source or quality of the hospital water supply.
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RECOMMENDATIONS:

As a long term goal, isolation rooms with special ventilation systems capable of generating negative
air pressure relative to adjacent hallways are needed.

1. Patient Care

1. Handwashing Facilities, Supplies, and Practices

FINDINGS:

Sinks: Functional sinks for handwashing were available at nursing stations and patient care areas.
However, the number of sinks for handwashing in patient rooms was not always adequate.

Aerators/Filters on Faucets: Aerators or filters are not used on the faucets.

Soap: Liquid soap in closed, pour top containers or pump dispensers was generally available.

Towels (type and availability): Paper towels were generally available.

Waterless Handwash Agents: An alcohol-based waterless handwashing agent was available in
closed, pour top bottles.

Handwashing Practices: It was not possible to perform a systematic assessment of handwashing
practices.

RECOMMENDATIONS:

Alcohol-based waterless handwashing agents are very effective antiseptics for reducing the
microbial load, especially transient colonizers, on the hands of caregivers. However, these agents
should be available in greater supply, particularly for use by doctors and nurses when they move
from bed to bed examining patients or performing procedures (i.e., changing dressings). A simple,
inexpensive waterless handwashing agent, such as alcoho! (70% by weight)/glycerin (1% by weight),
can be formulated by the Pharmacy and provided in closed, pour top bottles.

2. Isolation Precautions, Universal Precautions, and General Use of Barriers

FINDINGS:

Written guidelines are available (see above, “Policies and Procedures™). Patients with
communicable diseases are usually transferred to an infectious diseases hospital (Saint Laszl6
Hospital) in Budapest. The Hospital Hygiene Service assists in determining whether a patient is
likely to have a communicable disease. Specific isolation rcoms are not available, although rooms
can be used for this purpose, if necessary (see above, “Facilities”). These rooms do not have any
special ventilation. Gloves, cloth gowns, and synthetic, disposable masks are available. Shoe
covers are used on a number of areas, including the Operating Theater and the Intensive Care Unit.
We did not assess the use of appropriate barriers in a comprehensive manner; however, by casual
observation it was evident that staff often did not use appropriate barriers (gloves) when handling
supplies contaminated with blood or potentially infectious body fluids. In addition, patients with
draining wounds are often cared for in the same room as other surgical patients.

RECOMMENDATIONS:

There should be greater awareness of the presence of poicntial pathogens, particularly
antimicrobial resistant microorganisms, in secretions and excretions of all patients. These
microorganism can be spread to other patients via direct and indirect transmission (especially on the
hands of health care workers). Hospital personnel should be educated on strategies to prevent this
transmission through improved compliance with handwashing (see above), use of barriers (gloves,
gowns), and appropriate patient placement.

Since there are no data demonstrating the efficacy of shoe covers in preventing nosocomial
infections, their use can be discontinued from an infection control perspective.
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3. Surgery and Wound Care

FINDINGS:
Pre-op Bath: Performed with standard soap the night before surgery for elective surgeries.
Pre-op Hair Removal: Removed with a disposable razor immediately before surgery.

OR Staff Scrub: Wash with soap and water, then wash with an alcohol-based agent (either Sterilium
or Dodosept)

OR Staff Attire: Cloth scrubs and disposable, synthetic hats, masks, and shoe covers.
Gloves: Sterile gloves. We did not assess whether these gloves are reused.

OR Staff Mucus Membrane Protection: we did not assess whether OR staff use mucus membrane
protection (goggles or face shields).

Patient Skin Antisepsis: Wash with soap and water, then apply an alcohol-based agent (Dodosept)
for surgery involving the chest or abdomen or povidone iodine preparation for surgery on the
groin,

Perioperative Antimicrobial Prophylaxis: There are no written guidelines for perioperative
antimicrobial prophylaxis. It was not clear how ofien intravenous antimicrobial prophylaxis is
used for surgeries with clean wounds or, if prophylaxis is used, which agent is ordered. A variety
of methods of preparing patients for colon or rectal surgery, including oral metronidazole,
enemas, and osmotic cathartics. The first dose of intravenous perioperative antimicrobial
prophylaxis is usually administered when the patient is on the ward.

Wound Care Instruments and Supplies: A dressing cart is used for wound care supplies and
instruments. Instruments used for dressings are supplied in individual sterile packs on some
wards and in bulk in large sterile containers on other wards (Surgery). Supplies used for
dressings (sterile cotton balls, cotton tipped applicators, and gauze) are supplied in bulk in large
sterile containers. Antiseptics used in dressing changes are changed weekly on some wards and
daily on other wards (Surgery).

Bum Wound Care: Patients with bums are rarely cared for in the hospital. A systematic assessment
of the care of bum wounds was not performed.

RECOMMENDATIONS:

An antiseptic which contains chlorhexidine or povidone-iodine should be used since these
agents provide residual antibacterial activity on the skin during the surgery. It was not clear whether
Dodosept contains either of these agents in addition to alcohol.

A plan for optimizing preoperative preparation of the patient's skin at the site of the incision
and for optimizing the use of perioperative antimicrobial prophylaxis was developed as a part of the
quality improvement project developed at the workshop Dec. 12 - 16. Details of the development of
this project, as well as recommendations for implementation and a timeline for tasks associated with
this project from January - June, 1995, are included in the overall project report, titled “Quality
Improvement/infection Control Demonstration Project for Hungary: Repont for Phases | and II."

4. Intravascular Catheters, Intravenous Fluids, and Medications

FINDINGS:
Indications for Use:

Peripheral intravenous catheters (PIV) are used for infusion of most intravenous fluids and
mediations.

Percutaneous central venous catheters (PCVC) are occasionally used in some patients for
hemodynamic monitoring and central venous access.

Peripheral arterial catheters are not used.
The use of umbilical arterial or venous catheters was not assessed.
Duration of Use: Catheters are used for as long as they are needed. There is no routine schedule
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for removal of catheters.
Personnel Inserting: PIVs are inserted by nurses; PCVCs are inserted by physicians.

Types of Intravascular Catheters (catheter material):
PIV

--Vasofix (Teflon)--short, over-the-needle catheters
PCVC

--Subclavia-Jugular Catheter set (material not stated, ? polyetherethylene)--long, over-the-
needle catheters

—Feeding tube (material not stated, ? polyvinylichlorine)
-All catheters are discarded after use.
Skin Antisepsis: Povidone-iodine or an alcohol-based antiseptic.

Insertion Technique: Inserted percutaneously except for PCVC feeding tubes which require insertion
by cut-down, usually on the external jugular vein.

Barriers Used During Insertion: Non-sterile gloves are used during insertion of PIVs. Sterile gloves,
gowns, masks, and drapes are used for insertion of PCVCs.

Dressing: Gauze and tape is used.

Monitoring of Site Inspection: Insertion sites are monitored regularly by nurses.
Syringes: Only disposable syringes are used; they are discarded after one use.
Needles: Only disposable needles are used; they are discarded after one use.

Types of IV Fluid Containers and Administration Sets: Both commercially manufactured and “in-
house™ manufactured IV fluids are used. Both types of fluid are available in glass bottles with
rubber tops which are spiked by the IV infusion tubing. The rubber tops are covered by metal
covers; there are no screw tops caps. Connections between the components of the infusion
system are compatible and tight connections can be maintained.

IV Fluid Manufacture Within the Hospital: Simple intravenous fluids are prepared in a laminar flow
hood and autoclaved in the Pharmacy. Cultures of these fluids are performed in the Pharmacy
to ensure sterility. Tests to ensure that these fluids are pyrogen-free are performed at a
laboratory outside the hospital.

IV Fluid and Medication Preparation: Admixture of IV fluid and medications is performed on the
wards by nurses on an “as needed” basis. Single-dose ampoules of electrolyte solutions and
medications are used and discarded after opening.

Parenteral Nutrition Preparation: Commercially manufactured parenteral nutrition solutions
(dextrose/amino acid/electrolytes/vitamins) and lipid emulsions are used in the Intensive Care
Unit, but rarely elsewhere in the hospital. Bottles are used for an individual patients.

Frequency of IV Fluid Container and Administration Set Change: IV fluid bottles and parenteral fluid
bottles are changed when they are finished, which is usually within several hours and always
within 24 hours. “Keep open” infusions are generally not used. 1V infusion tubing is changed
every day. Infusion tubing is changed after a blood product infusion.. IV and parenteral nutrition
containers and administration sets are disposed after use.

Hemodynamic Monitoring: Hemodynamic monitoring is performed using disposable manometers
which are discarded after use.

RECOMMENDATIONS:

The use of feeding tubes as central venous catheters should be discontinued. These
catheters are stiff and made of a material that increases the risk of thrombosis, thrombophlebitis, and
bloodstream infection. In addition, these catheters are not designed for percutaneous insertion and,
therefore, must be inserted by cut-down (venous dissection), which also increases the risk of
thrombophlebitis and bloodstream infection. Only the Subclavia-Jugular Catheter sets should be
used for central venous catheterization since these catheters are made of a more compliant, less

thromobogenic material and since they can be inserted percutaneously.
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IV infusion tubing does not need to be changed every day. In the absence of evidence that
nosocomial bloodstream infections are a significant problem, it is reasonable to change IV infusion
tubing every 3 days.

5. Indwelling Urinary Catheters and Urine Drainage Systems

FINDINGS:

Indications for Use: Monitoring urine output in severely ill patients, post-operative patients in whom
voiding difficulties are expected, irrigation of the bladder after urologic procedures, bladder outlet
obstruction, and incontinence.

Duration of Use: Used as long as needed. There is no routine schedule for removal.
Personnel Inserting: Nurse or physician

Types of Catheters: Foley catheters are used. Urinary catheters designed for continuous irrigation
of the bladder are used in patients after urologic surgeries, such as transurethral resection of the
prostate.

Antiseptic Used to Cleanse the Meatus Prior to Insertion of a Urinary Catheter: Povidone-iodine
Type of Drainage System: Closed drainage systems are used exclusively.

Intearity of Foley Catheter/Drainage System Junction: Foley catheters are not routinely irrigated.
Drainage systems are discarded when the drainage bag is full, aithough it is possible to drain
these catheters. This procedure requires disruption of the catheter-drainage system junction.
Sometimes, urinary catheters are clamped and disconnected from the drainage system to allow
the patient to ambulate without carrying the drainage bag.

Measuring Containers: Measuring containers are not used at the bedside since drainage systems
are usually disconnected and discarded (instead of drained) when the drainage bag is full.

RECOMMENDATIONS:

Urine drainage bags can be drained (instead of changing and discarding the entire drainage
system) when the bag is full. This will reduce the risk of urinary tract infection since it will
significantly reduce the frequency of disruption of the catheter-drainage system junction. To
facilitate easier emptying of urine drainage bags, consider purchase of a different type of urine
drainage systems with drainage ports on the bottom of the drainage bag.

6. Mechanical Ventilation and Respiratory Equipment

FINDINGS:

Indications for Use: Predominantly for respiratory failure, but also afier head trauma with cerebral
edema and major surgery.

Duration of Use: As long as necessary. Long term ventilation is not frequently needed.

Monitoring of Oxygenation and Ventilation: Analysis of blood gases is available. Capillary blood
samples are used. Pulse oximetry is available.

Ventilator Humidifiers: Bubble-through heated humidifiers are used on all ventilators. Humidifiers
are filled with sterile distilled water. Humidifiers are used for the duration of ventilation for an
individual patient.

Frequency of Ventilator Tubing Change: Disposable ventilator tubing is generally changed every 2-3
days and discarded after use.

Suctioning: Suction catheters are used once and discarded. Ampoules (10cc) of sterile saline are
used to loosen secretions during suctioning.

Nebulizers: Reusable small volume nebulizers are used to administer inhaled medications and are
reprocessed between uses.
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RECOMMENDATIONS:

Ventilator circuits do not need to be changed as frequently as every 2 days. There is
currently no well-established guideline addressing this issue, but it is reasonable not to change
ventilator circuits at all during short term ventilation. During long-term ventilation, it is still not clear
that ventilator circuits need to be changed; however, if they are changed it is reasonable to change
them no more frequently than once a week.

J. Reprocessing of Supplies and Equipment

FINDINGS:

Location: The Central Sterilization unit performs all steam sterilization and ethylene oxide
sterilization for the hospital. Anesthesia equipment used in the Operating Room is reprocessed
in Central Sterilization, except for laryngoscope blades which are disinfected in the Operating
Room by the anesthesiologists. Respiratory equipment used in the ICUs is reprocessed in the
ICUs. Endoscopes are reprocessed in the room where endoscopy is performed.

Separation of Contaminated, Clean, and Sterile lems: The Central Sterilization has adequate
separation of contaminated, clean, and sterile items.

Cleaning: Instruments and equipment used on the wards and the Intensive Care Unit receive
superficial cleaning before transport o Central Sterilization where they receive additional manual
cleaning. Surgical instruments are soaked in Haemosol (a detergent plus a disinfectant) in the
Operating Theater, manually cleaned, dried, packaged, and transported to Central Sterilization.
Workers wear vinyl gloves and an apron during cleaning. Goggles to protect against splashes to
the eyes or mouth are not used.

Packaging: Materials for steam sterilization are wrapped in muslin. Materials for ethylene oxide
sterilization are sealed in plastic wrapping.

Steam Sterilization: Four large autoclaves are used for steam sterilization in the Central Sterilization
unit. Two autoclaves are automatically operated and one is semi automatically operated.

Quality Control of Steam Sterilization: Monitoring gauges are functional and are visually monitored.
Chart recorders are functional and record sterilization cycle parameters. Chemical indicator tape
is used on the outside of each item. Additional chemical indicators are used inside and outside
of individual items once a day. Biologic indicators used every 6 months during the inspection
performed by governmental inspectors. Written logs are maintained of cycle parameters and the
results of chemical and biologic indicator test results.

Ethylene Oxide Sterilization: There are a number of small ethylene oxide sterilizers contained in a
separate room with venting to outside air.

Quality Control of Ethylene Oxide Sterilization: Chemical indicator tape is used on the outside of
each item. Additional chemical indicators are used inside and outside of individual items once a
day. Biologic indicators used every 6 months during the inspection performed by govemmental
inspectors. Written logs are maintained of cycle parameters and the results of chemical and
biologic indicator test results.

Shelf life: ltems are dated and a defined shelf life has been established which varies according to
the item and the method of sterilization.

Storage: Sterilized items are stored in the Operating Theater and on the wards and ICUs.

Surgical Instruments: Surgical instruments that can tolerate heat are sterilized using steam
sterilization.

Heat/Moisture Sensitive and Delicate Surgical Instruments: Most heat sensitive items are sterilized
using ethylene oxide. We did not assess the methods used to sterilize delicate ophthalmologic
instruments.

Laparoscopes: Laparoscopes are washed and then soaked in a disinfectant. Heat-resistant
compenents are steam sterilized. Heat-sensitive components are placed in a sealed box with a
container of formaldehyde until needed again (at least 24 hours). Reportedly, ethylene oxide
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sterilization of heat-sensitive components is not possible because laparoscopes are in short
supply and ethylene oxide sterilization cannot be accomplished quickly enough.

Endoscopes: Endoscopes used for upper and lower Gl endoscopy are washed after use with soap
and water, submerged in 2% glutaraldehyde for 15 minutes, rinsed with tap water, and allowed to
drip dry. Biopsy forceps are reprocessed in the same manner.

Ventilator and Respiratory Equipment: Reused ventilator and respiratory equipment (with the
exception of small volume nebulizers) used in the Intensive Care Unit is cleaned, submerged in
2% glutaraldehyde for several hours, rinsed with distilled water, dried, and packaged in plastic.
Small volume nebulizers are clean and sterilized using ethylene oxide between uses.

Anesthesia Equipment: Anesthesia equipment is cleaned and then steam sterilized (circuits) or
sterilized using ethylene oxide (all other non-metal equipment). Laryngoscope blades are
cleaned, disinfected for 20 minutes in 2% glutaraldehyde, rinsed with distilled water, and dried.

RECOMMENDATIONS:

Personnel cleaning instruments should wear heavy duty gloves. Goggles and a mask or a face
shield should be used to prevent splashes of contaminated substances to their eyes or mouth. Sharp
instruments should not be handled by hand to avoid percutaneous injuries.

We are not familiar with the particular chemical indicators presently in use and are not aware of the
efficacy of these tests in ensuring adequate functioning of steam sterilizers. The standard in the U.S. is to
monitor the functioning of steam sterilizers once a day using a biologic indicator (a test using bacterial
spores). When implantable items are sterilized, the standard in the U.S. is to use a biologic indicator in each
load in which these materials are sterilized and to determine that the biologic indicator test is negative (i.e.,
that sterilization was adequate) before these materials are released for use. Biologic indicators should be
wrapped in muslin or, preferably, placed inside an instrument pack.

We are not aware of any data that clearly demonstrates that the use of formaldehyde as it is
described above is an adequate method for sterilization. We recommend that critical items (items that will
contact sterile tissues or fluids) that cannot be steam sterilized should be sterilized by ethylene oxide. If this
is not possible due to time constraints, we recommend that chemical sterilization with glutaraldehyde be used
for 10 hours, followed by sterile water rinsing, drying, and packaged in a sterile fashion.

Endoscopes should be meticulously cleaned after use and should have a longer contact time (20-30
minutes) with glutaraldehyde to ensure high-level disinfection. Preferably, endoscopes should be rinsed with
sterile water although distilled water is an acceptable alternative if rinsing with sterile water is not possible.
The endoscope should be completely dried before reuse. Biopsy forceps used with endoscopes should be
sterilized since they may contact sterile tissues. If this is not possible, they shouid be at least be processed
in a manner consistent with high-level disinfection described above,

Depending on the manufacturer's recommendations, glutaraldehyde preparations may be used for
periods of 14 to 28 days if kept in a covered basin or 1ub.

K. Preparation, Distribution, and Monitoring of Antiseptics and Disinfectants Used in Patient Care

FINDINGS:

Preparation of Antiseptics and Disinfectants: Antiseptics and disinfectants are purchased “ready-
made.”

Distribution of Antiseptics and Disinfectants : Antiseptics and disinfectants are stored in the
Phammacy and dispensed to the wards, ICUs, and Operating Theaters. It is the responsibility of
individuals in these areas to fill individual containers with these solutions. Small (<500mi) glass
bottles with tops are used for antiseptics used in patient care.

Monitoring of Antiseptics and Disinfectants: Practices for emptying and cleaning of containers of
antiseptics and disinfectants used in patient care vary by ward according to extent to which they
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are used. Bottles of antiseptics are emptied and refilled least e\iew week, but it was not clear
whether there is a standard procedures for cleaning antiseptic bottles before they are refilled.

RECOMMENDATIONS:

There are a large number of “ready-made” disinfectants and antiseptics in use. Cost savings may be
achieved by reviewing the use of each of these solutions and reducing unnecessary use and by eliminating
unnecessary or redundant solutions.

A standard procedure for cleaning antiseptic containers before they are refilled should be developed,
if such a procedure is not already in existence. Autoclaving the bottles is desirable, if it can be accomplished
easily. If not, cleaning with soap and water followed by thorough drying before refilling is necessary.

L. Environmental Cleaning and Waste

FINDINGS:
General wards: General cleaning on the wards was not assessed.

Operating Room: The operating room table and other surfaces contacted by the patient are wiped
with a disinfectant (Metasept, active ingredient not determined). After surgeries involving
abscesses, surfaces are also wiped with liquid formaldehyde and the operating room is closed
until the next day. Spills of blood are mechanically removed, the area is disinfected with
Metasept, and then cleaned. These same procedures are followed regardless of the type of
case. Cleaning of the walls, cabinets, and fixtures in the Operating Room is performed on a
routine basis.

Disposal of Infectious Waste: Potentially infectious waste is discarded in special labeled containers
and incinerated outside the hospital.

RECOMMENDATIONS:

The use of formaldehyde for disinfection in the operating room should be discontinued. The use of
this potentially toxic agent is not necessary if another disinfectant is used. Cleaning procedures should be
the same after all procedures regardless of whether the patient had an infection. Closing the operating room

after a surgery involving an infection is not necessary since microorganisms causing these infections are not
likely to be spread via the air.

M. Microbiology Laboratory

FINDINGS:

Services: Routine stains and bacterial cultures are performed. At the time of this survey, the
Microbiology Laboratory was closed for renovations. Clinical specimens were being sent to
an outside laboratory.

Culture Processing and Identification Procedures: Specimens are inoculated onto standard media.
Blood cultures are processed manually and are monitored visually for turbidity every day and
by subculture on days 1, 3, 6, 10. Blood cultures are kept for 10 days and then discarded.
Identification of bacleria is performed using basic procedures. Identification of gram
negative bacteria is performed using biochemical tests.

Susceptibility Testing: Disk diffusion (Kirby-Bauer) testing is performed. Reference strains with
known antimicrobia! susceptibilities are obtained from the National Institutes of Health and
are used for quality control of antimicrobial susceptibility results.

Reporting: Results are reported via paper slips which are placed in the medical record. Log books
are used to record specimens and results. Results are entered into a computer. There has
been no summary of antimicrobial susceptibility results. A summary of antimicrobial
susceptibility results was recently compiled and discussed with physicians at a conference.
Copies of this summary are reportedly available on the wards.

Other Special Cultures: The laboratory has performs environmental and personnel cultures as
described above (see above, "Infection Control Program Activity™). or other special cultures
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in the past, but this may be done in the future. Screening media to identify patients
colonized with antibiotic resistant bacteria are not used.

RECOMMENDATIONS:

A yearly summary of antimicrobial susceptibility results should be compiled and distributed to the
infection control program and physicians and nurses caring for patients.

Use of selective media (media with antibiotics such as oxacillin or gentamicin) can be relatively
easily and inexpensively prepared. This media can be used to screen selected patient populations
antimicrobial resistant bacteria.

V. PREVALENCE SURVEY RESULTS

The resuits of the prevalence survey of nosocomial infections are displayed in Tables 1, 2, 3, and 4.
Four wards with a total of 182 beds were surveyed; 135 (74.2%) of the beds were occupied at the time of the
survey. Of these 135 patients, 104 (77.0%) had been in the hospital at least 48 hours at the time of the
survey or were recently readmitted (nosocomial infections are, by definition, infections which are present
after 48 hours of hospitalization and which were not present or incubating at the time of admission).

A total of 3 infections were identified in 3 of these 104 patients. Thus the prevalence of patients with
nosocomial infections was 2.9%. The prevalence rate by ward is shown in Table 1. The total numbers of
infected patients on each ward are small; consequently, the confidence intervals (which are not displayed) for
these prevalence rates are large.

Table 2 displays the specific sites of nosocomial infection by ward.

Table 3 displays data regarding utilization of invasive devices and procedures and the prevalence of
specific nosocomial infections in these “at-risk” patients. Again, the total numbers of infected patients in
each of these categories is small; consequently, the confidence intervals (which are not displayed) for these
prevalence rates are large. These data should not be over interpreted since they represent only the
prevalence of active nosocomial infections in the hospital at a particular point in time.

The prevalence of surgical wound infections in post-operative patients was 3.3%. Wound
classification or other measures of risk were not recorded so the risk-adjusted prevalence of surgical wound
infection is not provided.

Indwelling urinary catheters were used on all wards surveyed. The prevalence of urinary tract
infections in patients with indwelling urinary catheters was 0%. It is important to remember that the diagnosis
of urinary tract infections in catheterized patients is very dependent on laboratory studies (evidence of pyuria
determined by positive leukocyte esterase test on urine dipstick or by urinanalysis and urine culiures). If
laboratory studies are not ordered for patients in whom infection is suspected or if laboratory data is not
documented in the record, the prevalence survey would not detect these infections.

Mechanical ventilation was used only in the intensive care unit. The prevalence of lower respiratory
tract infections in mechanically ventilated patients was 0%.

High-risk intravascular catheters (central venous catheters of any kind, hemodialysis catheters,
arterial catheters, umbilical catheters, and intravascular catheters placed by cut-down) were used
infrequently in surgical and urology patients. The prevalence of bloodstream infections in patients with these
high-risk intravascular catheters was 0%.

Table 4 displays the prevalence of use of intfravenous antimicrobial agents by ward. The overall
prevalence of intravenous antimicrobial agent use was 20.7%. The prevalence of use of expensive, broad
spectrum antimicrobial agents (second or third generation cephalosporins, ciprofloxacin, and
ampicillin/sulbactam) was 7.4%. No patients were receiving vancomycin.

Ny



WARD # OF
BEDS
Intensive Care Unit 7
Surgery 68
Urology 35
Obstetrics/Gynecology 72
TOTAL 182

FLOR FERENC HOSPITAL, KISTARCSA, HUNGARY

# OF
PTS
(% beds
occupied)

8
(85.7)

63
(92.6)

25
(71.4)

41
(56.9)

135
(74.2)

TABLE 1
PREVALENCE OF NOSOCOMIAL INFECTIONS BY WARD
# OF PTS IN # OF # OF PTS
HOSPITAL NOSOCOMIAL WITH
>48 HOURS* INFECTIONS* NOSOCOMIAL
{% of total INFECTIONS*
patients)
4 0 0
(66.7)
44 2 2
(69.8)
24 1 1
(96.0)
32 0 0
(78.1)
104 3 3
(77.0)

* Only patients hospitalized for >48 hours were evaluated for nosocomial infections.

* The prevalence of patients with nosocomial infections was caiculated by dividing the number of patients with nosocomial infections by the

number of patients hospitalized for >48 hours and multiplying by 100.

PREVALENCE
OF PTS WITH
NOSOCOMIAL
INFECTIONS*

0%

4.6%

4.2%

0%

2.9%



WARD

Intensive Care
Unit
Surgery

Urology

Obstetrics/
Gynecology

TOTAL

FLOR FERENC HOSPITAL, KISTARCSA, HUNGARY

TABLE 2
NUMBER OF NOSOCOMIAL INFECTIONS BY SITE AND WARD
# OF SURGICAL  URINARY LOWER BLOOD-  SKINAND  GASTRO-  OTHER
NOSOCOMIAL SITE TRACT  RESPIRATORY STREAM SOFT  INTESTINAL
INFECTIONS  INFECTION INFECTION TRACT INFECTION  TISSUE  INFECTION
INFECTION INFECTION
0 0 0 0 0 0 0 0
2 2 0 0 0 0 0 0
1 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0
3 2 0 1 0 0 0 0

(66.7%) (33.3%)



FLOR FERENC HOSPITAL, KISTARCSA, HUNGARY

TABLE 3
NUMBER OF NOSOCOMIAL INFECTIONS IN PATIENTS AFTER INVASIVE PROCEDURES BY WARD
WARD # POST-OP # SURGICAL #PTS # URINARY # # LOWER #PTS WITH # BLOOD-
PTS SITE WITH TRACT VENTILATED RESPIRATORY  HIGH-RISK STREAM
INFECTIONS URINARY INFECTIONS PTS TRACT INTRA-. INFECTIONS
INPOST-OP CATHETERS INPTS WITH INFECTIONS VASCULAR IN PTS WITH
PTS URINARY INVENTILATED CATHETERS HIGH-RISK INTRA-
(%) CATHETERS PTS VASCULAR
(%) {%) CATHETERS
(%)
Intensive Care 0 0 3 0 3 0 0 0
Unit
Surgery 38 2 4 0 0 o 1 0
(5.3)
Urology 16 0 7 0 0 0 1 0
Obstetrics/Gyn 7 0 4 0 0 0 0 0
ecology
TOTAL 61 2 18 . 0 3 0 2 . 0

(3.3)



FLOR FERENC HOSPITAL, KISTARCSA, HUNGARY

TABLE 4
PREVALENCE OF INTRAVENOUS ANTIMICROBIAL AGENT USE BY WARD
WARD # OF # OF PTS RECEIVING # OF PTS RECEIVING AN # OF PTS RECEIVING
PTS INTRAVENOUS EXPENSIVE, BROAD VANCOMYCIN
ANTIMICROBIAL SPECTRUM (%)
AGENT(S) ANTIMICROBIAL AGENT"

(%) (%)

Intensive Care Unit 6 0 0 0

Surgery 63 14 5 0
(22.2) (7.9)

Urology 25 9 2 0
(36.0) (8.0)

Obstetrics/ 41 5 3 0
Gynecology (12.2) (7.3)

TOTAL 135 28 10 0
(20.7) 7.4)

* A broad spectrum antibiotic is defined as a single antibiotic (not a combination of two or more antibiotics) with a broad range of activity against gram-
positive and gram-negative bacteria. For the purpose of this survey, second and third generation cephalosporins, ciprofloxacin, and ampicillin/suibactam
were included in this category.
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l. INTRODUCTION

The International Hospital infection Prevention and Quality Assessment Program (INQUAL) from the
Children's Hospital and Harvard University (Boston, Massachusetts) conducted an evaluation of quality
improvement and infection control at Katai Gabor Hospital. This work was supported by the United States
Agency for Intemational Development Health Markets Project through its principal contractor Health
Enterprises International, Inc.

The survey was conducted by a physician, W. Charles Huskins, MD, and a nurse, Carol O'Boyle
Williams, MS, RN, CIC, from December 5 - 9, 1994. These surveys were completed successfully in large
measure due to the dedication and assistance of hospital leaders and personnel. We are very grateful for
this assistance.

We were very impressed with the overall commitment of the hospital management, physicians,
nurses, other professional staff, and other hospital workers to providing high quality medical care. Of course,
there is always a possibility that we misinterpreted information provided to us or that an observation we made
was in error. If so, we apologize for the error.

Il. SUMMARY OF RECOMMENDATIONS

Quality Improvement Program

1. The hospital’s quality improvement effort needs more overall focus and coordination. While quality
improvement efforts can and should be conducted within individual departments these efforts should be
consistent with the hospital’s overall strategic quality improvement goals determined by the highest level of
hospilal management. These goals should reflect input from hospital staff and the expressed needs and
perceptions of the hospital's patients (internal and extemal consumer, respectively). There should also be
greater coordination and cooperation between different departments in quality improvement efforts.

To achieve these goals we recommend the following:

a) Establishment of a quality improvement “steering® committee to oversee and coordinate quality
improvement efforts.

b) Eiaboration of the hospital's overall quality improvement goals. These goals should be in written
form and publicized to hospital workers through their departmental leaders. Individual departments
should be encouraged to develop their own quality improvement goals, but these goals shouid be
reviewed and approved by the steering committee.

¢) Subcommittees or task forces (such as the Medicine QAC and the Nursing QAC) should design and
conduct specific projects and should provide regular reports of their progress to the steering
committee. Each project or task force should have a designated sponsor on the steering committee
who can track progress and assist in coordinating inter-departmental work and remove barriers.

d) Atleast in the early stages, all quality improvement projects should be reviewed and approved by the
steering commitlee. This should be a simple, not burdensome, process designed to ensure
coordination of the overall effort and adequate cooperation between departments.

2. In addition to clinical and administrative personnel, personnel involved with fiscal management and
information services should be included on the steering committee. Other departments, such as
pharmacy, microbiology, etc., should be included as ad hoc members.

3. The steering committee should ensure that appropriate training and resources are provided in support of
approved quality improvement initiatives.

4. Current and future quality improvement projects should emphasize inclusion of measurable indicators of
key processes and outcomes that can be used to monitor performance.



A procedure for submission and critique of specific quality improvement proposals is needed to facilitate
discussion of the merils of various projects. This should include a written format for quality
improvement proposals and a well-defined process for review and critique of these proposals.

The quality improvement project developed at the workshop Dec. 12 - 16 is well conceived and has a
high likelihood of success if adequately supported and implemented. Details of the development of this
project, as well as recommendations for implementation and a timeline for tasks associated with this
project from January - June, 1995, are included in the overall project repon, titled *Quality
Improvement/infection Control Demonstration Project for Hungary: Report for Phases | and I1.”

Infection Control (Hospital Hygiene) Program

1.

We support the plan to train one or more nurses in infection control and include these individuals into
the Hospital Hygiene Program as full time personnel.

A program of active, prospective surveillance for nosocomial infections is needed. The hospital's
participation in the HELICS Project is an important first step in this regard since it will provide valuable
information regarding the occurrence of surgical wound infections and will train personnel in the
collection, analysis, interpretation, and reporting of surveillance data. Surveillance of other important
nosocomial infections should be considered in the future. Written definitions of nosocomial infections
are needed. A written surveillance plan should be developed, reviewed each year, revised as necessary
by the Hospital Hygiene Service, and approved by the Hospital Hygiene Committee.

Improved surveillance data will probably identify potential clusters of nosocomial infections that have
not been detected in the past. Clusters of nosocomial infections should be completely investigated
since important problems with infection prevention efforts are often identified during the course of these
investigations, even if they are not the direct cause of the observed infections.

Except in unusual circumstances (such as point source outbreaks of nosocomial infections),
microorganisms recovered from cultures of the environment are not the direct cause of nosocomial
infections. Except for the educational purpose of illustrating the role of the hands of health care workers
in the indirect transmission of hospital microorganisms, resulis of hand cullures are rarely, if ever, useful
in infection prevention efforts.

A plan for optimizing the use of perioperative antimicrobial prophylaxis was developed as a part of the
quality improvement project developed at the workshop Dec. 12 - 16. Details of the development of this
project, as well as recommendations for implementation and a timeline for tasks associated with this
project from January - June, 1995, are included in the overall project report, titled “Quality
improvement/Infection Control Demonstration Project for Hungary: Report for Phases | and II.”

The frequency of antimicrobial resistant microorganisms should be monitored and specific strategies
developed to limit spread of these organisms. Of specific concemn are: methicillin resistant
Staphylococcus aureus, vancomycin and high-level gentamicin resistant Enferococcus sp., penicillin
resistant Streptococcus pneumoniae, and third generation cephalosporin and aminoglycoside resistant
gram negative bacteria (especially Pseudomonas aeruginosa, Enterobacter sp., Klebsiella sp., Serratia
sp., and Acinetobacter sp.). A recent summary of antimicrobial sensitivity indicates that more than 50%
of Staph. aureus strains may be resistant to methicillin. Since susceptibility testing of this
microorganism can be complicated, we agree that a collection of these Sfaph. aureus strains should be
sent to a reference laboratory for confirmatory testing. We suggest that the infection control (hospital
hygiene) service develop a plan in collaboration with the microbiology laboratory for tracking these

organisms, identifying infected and colonized individuals, and a strategy for minimizing spread of these
organisms. :

it is likely that there is considerable under-reporting of needlestick injuries and other significant
occupational exposures to blood or potentially infectious body fluids by hospital personnel. Hospital
personnel should be encouraged to report exposures and a mechanism should be established for



monitoring the frequency, location, and circumstances of the exposure. Processes of care should be
examined to identify situations and practices that increase the risk of an occupational exposure.
Interventions to reduce the risk of exposure should be implemented and included in written procedures.
If an exposure occurs, prompt investigation of the source of the exposure (the person whose blood was
involved in the exposure) should be performed to determine if prophylaxis, counseling, and follow-up
serologic testing is necessary.

Facilities

1.

1t is unlikely that ultraviolet lights contribute to infection control since the source for bacteria causing
most nosocomial infections is not the air. Since there is an occupational risk associated with these
lights, we recommend that their use be discontinued.

Patient Care Practices

1.

Alcohol-based waterless handwashing agents should be available in greater supply, particularly for use
by doctors and nurses when they move from bed to bed examining patients or performing procedures.
A simple, inexpensive waterless handwashing agent, such as alcohol (70% by weight)/glycerin (1% by
weight), can be formulated by the Pharmacy and provided in closed, pour top bottles.

There should be greater awareness of the presence of potential pathogens, particularly antimicrobial
resistant microorganisms, in secretions and excretions of all patients. These microorganisms can be
spread to other patients via direct and indirect transmission (especially on the hands of health care
workers). Hospital personnel should be educated on strategies to prevent this transmission through
improved compliance with handwashing (see above), use of barriers (gloves, gowns), and appropriate
patient placement.

The use of shoe covers in the Operating Theater as well as elsewhere in the hospital does not contribute
infection prevention.

An antiseptic which contains chlorhexidine or povidone-iodine should be used since these agents
provide residual antibacterial activity on the skin during the surgery. It was not clear whether Dodosept
contains either of these agents in addition to alcohol.

Hair should be removed from the patient's skin only if this is necessary. If hair removal is necessary it
should be clipped instead of shaved. If shaving is necessary, it should be done immediately before
surgery.

IV infusion tubing does not need to be changed every day. In the absence of evidence that nosocomial
bloodstream infections are a significant problem, it is reasonable to change IV infusion tubing every 3
days.

Urine drainage bags can be drained (instead of changing and discarding the entire drainage system)
when the bag is full. This will reduce the risk of urinary tract infection since it will significantly reduce
the frequency of disruption of the catheter-drainage system junction. To facilitate easier emptying of
urine drainage bags, consider purchase of a different type of urine drainage systems with drainage porls
on the bottom of the drainage bag.

Ventilator circuits do not need to be changed as frequently as every day. There is currently no well-
established guideline addressing this issue, but it is reasonable not to change ventilator circuits at all
during short term ventilation. During long-term ventilation, it is still not clear that ventilator circuits need
to be changed; however, if they are changed it is reasonable to change them no more frequently than
once a week.



Sterilization, Disinfection, and Cleaning

1.

Personnel cleaning instruments should wear better protective equipment, including, heavy duty gloves
and goggles and a mask or a face shield to prevent splashes of contaminated substances to their eyes
or mouth. Sharp instruments should not be handled by hand to avoid percutaneous injuries.

We are not familiar with the particular chemical indicators presently in use and are not aware of the
efficacy of these tests in ensuring adequate functioning of steam sterilizers. The standard in the U.S. is
to monitor the functioning of steam sterilizers and ethylene oxide sterilizers using biologic indicators
(microbiologic tests using bacterial spores). Steam sterilizers are monitored using a biologic indicator
once a day and ethylene oxide sterilizers are monitored using a biologic indicator in every load. When
implantable items are sterilized, a biologic indicator is used in each load and these materials are not
released for use until the biologic indicator test is known to be negative (i.e., that sterilization was
adequate). It is not clear that it is absolutely necessary to adhere to this exact standard if sterilization
parameters are being monitored routinely. However, we recommend use of biologic indicators much
more frequently than is done presently.

Endoscopes should be meticulously cleaned after use and should have a longer contact time (20-30
minutes) with glutaraldehyde to ensure high-level disinfection. Preferably, endoscopes should be rinsed
with sterile water although distilled water is an acceptable alternative if rinsing with sterile water is not
possible. The endoscope should be completely dried before reuse. Biopsy forceps used with
endoscopes should be sterilized since they may contact sterile tissues. If this is not possible, they
should be at least be processed in a manner consistent with high-level disinfection (see above).

Respiratory and anesthesia equipment are, in effect, undergoing double disinfection/sterilization. Either
high level disinfection with a glutaraidehyde containing solution or ethylene oxide sterilization are
adequate.

Depending on the manufacturer’'s recommendations, glutaraldehyde preparations may be used for
periods of 14 to 28 days if kept in a covered basin or tub.

There are a large number of “ready-made” disinfectants and antiseptics in use. Cost savings may be
achieved by reviewing the use of each of these solutions and reducing unnecessary use and by
eliminating unnecessary or redundant solutions.

A standard procedure for cleaning antiseptic containers before they are refilled should be developed, if
such a procedure is not already in existence. Autociaving the bottles is desirable, if it can be
accomplished easily. If not, cleaning with soap and water followed by thorough drying before refilling is
necessary.

Closing the operating room after a surgery involving an infection is not necessary since microorganisms
causing these infections are not likely to be spread via the air.

Microbiology Laboratory

1.

The recent preparation of a summary of antimicrobial susceptibility results shouid be commended.
These summaries should be compiled and distributed to the infection control program and physicians
and nurses caring for patients on a yearly basis.

Use of selective media (media with antibiotics such as oxacillin or gentamicin) can be relatively easily
and inexpensively prepared. This media can be used to screen selected patient populations
antimicrobial resistant bacteria.



lil. SURVEY METHODS
The survey at was performed by conducting:

1) Interviews of key hospital personnel;

2) Observations of facilities, supplies, equipment, and practices;

3) A point prevalence survey of active nosocomial infections in patients hospitalized at the
time of the survey.

The following hospital personnel were interviewed:

Dr. Karasay Karl, Acting Medical Director, Chief of Obstetrics/Gynecology

Mészarosné Hakucsak Erika, Nursing Director

Dr. Hersko Gyula, Obstetrician/Gynecologist and Chairman, Medical Quality Assurance
Committee

Dr. Gyarmati Elizabeth, Hospital Hygienist

Igas Esther, Sanitary Inspector

Dr. Fabian Lajos, Chief of Surgery

Toth Julia, Head Nurse of the Operating Theater

Szabo llona, Head Nurse of the Surgery Ward

Chief of Traumatology (name not recorded)

Kovacs Irene, Head Nurse of the Traumatology Ward

Vigh Edina, Head Nurse of the Obstetrics/Gynecology Ward

Dr. Odér Istvan, Chief of Anesthesia/intensive Care

Kiillis Edit, Head Nurse of the Intensive Care Unit

Dr. Szabolcs Tanko, Chief of Infectology

Kabainel Piraska, Chief of Central Sterilization

Dr. Szalay Lasz!l6, Pharmacist

Dr. Dbgei Laszl9, Chief of the Laboratory

The following wards, ICUs, and support departments were toured and observations of facilities,
equipment, supplies, and practices were recorded:

Intensive Care Unit

Surgery Ward

Traumatology Ward
Obstetrics/Gynecology Ward
Operating Room

Central Sterilization unit
Endoscopy Room

Pharmacy

Microbiology Laboratory
Biood Bank

Information regarding patient care practices was obtained from a single source on each ward (i.e., a
head nurse or a physician), since time constraints prohibited interviews with a large number of individual
nurses or physicians. Observation of a large number of patient care practices was also not possible.
Consequently, variations in the conduct of specific patient care practices may exist which are not reflected in
this report.

A prevalence survey of active nosocomial infections was conducted following a standardized
methodology ("Outline for Surveiilance and Control of Nosocomial Infections", U.S. Centers for Diseases
Control, 1972). Standard definitions for nosocomial infections were used (“CDC Definitions of Nosocomial
Infections, 1988” U.S. Centers for Diseases Control, Am J Infect Control 1988;16:128-140). On each ward
included in the survey, a bed-to-bed survey was first conducted to determine the number of occupied beds,
the patient's primary diagnosis, and whether the patient had been hospitalized for > 2 days. During this

(1 By

ENY



survey, observations of the following factors were recorded: the type and use of invasive catheters and
devices (intravascular catheters, urinary catheters, mechanical ventilation, peritoneal dialysis catheters),
evidence of phiebitis at catheter insertion sites, a history of a surgical procedure(s) performed in the previous
4 weeks, and the use of intravenous antibiotics. For patients hospitalized for > 2 days, the presence of
cough, diarrhea (5 or more loose stools/day), or fever (T >38.0°C on each of the previous two days) was also
assessed. If any of these factors were present the patient's entire hospital chart was reviewed (including vital
signs, nurse's and physician's notes, medication records, and !aboratory studies) to determine the presence
or absence of a nosocomial infection. If necessary, the patient was examined.

Due to time constraints, it was not possible to conduct a prevalence survey on all wards. The
foliowing wards were surveyed:

Intensive Care Unit

Surgery Ward

Traumatology Ward
Obstetrics/Gynecology Ward
Infectious Diseases Ward

IV. SURVEY RESULTS AND RECOMMENDATIONS

A. General Hospital information

FINDINGS:
Location: Karcag, Hungary (a town in a rural area of eastem Hungary)
Catchment Area: Surrounding communities

Patient population: The hospital is a municipal hospital (a hospital of first referral) receiving patients
referred from primary care clinics in the catchment area.

Number of beds: ~800

Operating Rooms: 4 operating theaters (General Surgery/Traumatology/Gynecology,
Ophthalmology, Otorhinolaryngology, Obstetrics) with a total of approximately 7 operating rooms

Intensive Care Units:

Adult ICU (9 beds)
Setrvices;:

Adult Medicine and subspecialties

Pediatrics

Obstetrics/Gynecology

Nursery

General Surgery

Traumatology

Otorhinolaryngology

Ophthalmology

Neurology

Dermatology

Infectious Diseases

Psychiatry

Urgent Care (Emergency)
Medical School Affiliation: none

Nursing School Affiliation: none




B. Organization of the Quality Improvement Program

FINDINGS:

There is no formal quality assessment department. There are two Quality Assurance Committees
(QAC), one for the Medicine Department and one for the Nursing Department. The Medicine QAC has been
in existence since 1994 and reports directly to the Medical Director. The Nursing QAC has been in existence
since 1991 and reports 1o the Nursing Director. The Medicine QAC and the Nursing QAC work independently
with little interaction or coordination of effort.

RECOMMENDATIONS:

The hospital's quality improvement effort needs more overall focus and coordination. While quality
improvement efforts can and should be conducted within individua!l departments these efforts should be
consistent with the hospital's overall quality improvement goals determined by the highest level of hospital
management. These strategic goals should reflect input from hospital staff and the expressed needs and
perceptions of the hospital’s patients (internal and external consumer's, respectively). Since quality
improvement efforts often involve several different hospital departments, there should be greater
coordination and cooperation between different departments in these efforts.

To achieve these goals we recommend the following:

1. Establishment of a quality improvement “steering” committee to oversee and coordinate quality
improvement efforts. This committee should be an oversight committee, not a committee that
takes on specific quality improvement projects. Consequently, the committee should include
senior hospital managers.

2. Elaboration of the hospital’s overall quality improvement goals. These goals should be in written
form and publicized to hospital workers through their departmental leaders. Individual
departments should be encouraged to develop their own quality improvement goals, but these
goals should be reviewed and approved by the “steering committee.” These goals should be
consistent with concepts embodied in what is termed “continuous quality improvement” or “total
quality management.” It is extremely important to develop appropriate outcome and process
measures and {o trend these measures over time so that progress towards meeting hospital and
departmental goals can be monitored concurrently.

3. Subcommittees or task forces (such as the Medicine QAC and the Nursing QAC) should design
and condudt specific projects and should provide regular reports of their progress to the “steering
committee.”

4. Atleast in the early stages, all quality improvement projects should be reviewed and approved by
the steering committee. This should be a simple, not burdensome, process designed to ensure
coordination of the overall effort and adequate cooperation between departments. With time,
formal approval of individual projects may not be necessary.

C. Quality Improvement Program Personnel
FINDINGS:

The Medical QAC is composed the Medical Director, the Nursing Director, the Deputy Nursing
Director, the Hospital Hygienist, the Sanitary Inspector, and obstetrician/gynecologist, and a general surgeon.
Dr. Hersko Gyula, an obstetrician/gynecologist, is the Chairperson of the Medical QAC.

The Nursing QAC is composed of the Nursing Director, the Deputy Nursing Director, the Chief OR
Nurse, the Sanitary Inspector, the Dietitian, a Radiology Technician, and the Clinical Instructor. The Nursing
Director, Mészérosné Hakucsak Erika, is the Chairperson of the Nursing QAC.

It is important to note that the hospital’s former Medical Director, Dr. Szabo Janos, and its current
Nursing Director, Mészarosné Hakucsék Erika, are members of the Hungarian Society for Quality Assurance
(HSQA).
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RECOMMENDATIONS:

The involvement of persons involved in clinical care (physicians and nurses) and management
(senior hospital managers) in present quality improvement efforts is a strength. However, additional
personnel should be involved, including personnel invoived with fiscal management, information services,
and support departments (Pharmacy, Microbiology Laboratory, Environmental Services, Nutrition Services,
etc.).

Appropriate training and resources should be provided to hospital personnel participating in approved
quality improvement initiatives.

D. Quality Improvement Program Activity

FINDINGS:

The Medical QAC has been meeting on an ad hoc basis. One of the first goals for the Medical QAC
was to develop links with the Dept. of Social Medicine at the University Medical School of Debrecen. The
purpose of this link was to draw on the resources of the School to assist in training hospital personnel in
quality assurance/quality improvement and enlist their advice and support in instituting quality improvement
initiatives in the hospital. Another major goal was to expand the hospital's infection control (called hospital
hygiene in Hungary) program. A Hospital Hygienist was hired in the summer of 1994.

The Chairman of the QAC (Dr. Hersko) has instituted a number of improvements in obstetrical care,
although it was not clear to us if these were formally endorsed by the QAC. This work was described as
moving toward more “family-centered” birthing practices. Included in the this project were: 1) improved
prenatal education; 2) greater involvement of male partners in prenatal education and the birthing process; 3)
an emphasis on facilitating bonding between mothers (and partners) and their newbom infants. Rooming-in
was introduced earlier in 1994. Some data were cited regarding this effort (only 5% of pariners were present
during the birthing process in 1993), although follow-up data were not available yet.

Meetings of the Nursing QAC occur monthly. There is an overall written “mission” statement for the
committee and each ward has specified goals. The Nursing QAC has undertaken a number of initiatives: 1)
improving nursing documentation; 2) performing inspections of facilities, supplies, procedures and practices
on wards on a regular basis; 3) performing needs assessments of nurses working on the wards; 4) performing
a patient satisfaction survey. A number of changes have occurred as a result of these efforts including: 1)
hiring a Sanitary Inspector to improve infection control; 2) providing resuscitation kits on every ward; 3)
providing only new disposable gloves for the Operating Theaters and delivery rooms; 4) providing linen carts
on the wards to improve efficiency; 5) providing needs-directed educational activities for nurses; 5)
introduction of religious services for patients who desire them.

Another Nursing QAC initiative deserves mention. Patients are given a “smile cheque” at the time of
admission and are given instructions to give the smile cheque to a nurse that provides good care to them.
Nurses collecting a number of these cheques are given a bonus by the Nursing Director. This program has
been developed in part to reward nurses providing high quality care and in part as an altemative to the

system of “gray money” or “gratitude money” offered by patients to health care workers to insure good quality
care.

RECOMMENDATIONS:

From the above discussion it is clear that there is real dedication to improving the quality of care
provided in the hospital and that this dedication stems a commitment to quality made by senior hospital
management. In addition, a number of important improvements have already been made or are in progress.
These efforts are laudable and provide a solid foundation for further development of the quality improvement
program. We have the following general recommendations regarding current and future projects.
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The quality improvement project developed at the workshop Dec. 12 - 16 is well conceived and has a
high likelihood of success if adequately supported and implemented. Details of the development of this
project, as well as recommendations for implementation and a timeline for tasks associated with this project
from January - June, 1995, are included in the overall project repor, titled “Quality Improvement/Infection
Contro! Demonstration Project for Hungary: Report for Phases | and 11.”

Quality improvement projects should focus on improving overall performance, not merely identifying
and correcting bad or “low quality” performance. Minimizing “low quality” performance is, of course, an
important first step in quality management. However, this effort alone will not result in substantial
improvement in overall performance. Real gains in performance are achieved by reducing variability in
performance and by improving the level of overall performance. The use of process and outcome indicators
to measure and monitor improvements in performance is critical to this effort. In the future, there shouid be
an explicit description of the indicators that will be used to monitor performance and how performance
measurements will guide improvement.

There does not appear to be a formal process for the development of specific quality improvement
initiatives. Our recommendations for the hospital-wide coordination of quality improvement initiatives are
discussed above (see above, “Organization of the Quality Improvement Program™). However, even within an
improved organizational framework, a better process for designing and implementing quality improvement
projects is needed. Each project should have a “sponsor” from the "steering committee” and a team leader
who is accountable for the performance and reporting of the project. A procedure for submission and critique
of specific quality improvement proposals is needed to facilitate discussion of the merits of various projects.
This procedure should include:

1. Establishing a written format for submission of proposals, including:

a) The overall aim of the proposal;

b) The specific goals of the proposal;

c¢) Relevant, published background information and the potential significance of the project;

d) Preliminary data, if available;

e) Personne! participating in the project, including representation of all relevant hospital
departments;

f) Target population (including inclusion and exclusion criteria);

g) Methods by which key process and outcome indicators will be chosen, measured, interpreted,
and reported to other hospital personnel;

h) Means by which indicator data will be used to analyze and improve performance using the
Plan-Do-Study-Act model;

i) Means by which improvements will be established as a new or improved system;

j) Timeline;

k) Budget, if indicated, and/or an estimate of personnel time required to complete the project.

2. Establishing a process by which written proposals are evaluated, prioritized, and approved.
E. Organization of Infection Control

FINDINGS:

The Hospital Hygiene Service reports to the Medical Director. The Hospital Hygienist (Dr. Gyarmati)
is the director of this department. There is Hospital Hygiene Commitiee is composed of the Chief Hygienist
(Chairperson), the Director of Microbiology, an infectologist, a surgeon, and an operating room nurse. We
did not assess the frequency of meetings of this group.

The responsibilities and authority of the Hospital Hygiene Service are described in the regulations
promulgated by the National Ministry of Health in 1980. These regulation have reportedly been rescinded
recently, but have not been replace by new regulations.
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RECOMMENDATIONS:

Consideration should be given to broadening the membership of the committee to include other
depariments, such as Nursing and support departments.

F. Infection Control Program Personnel
FINDINGS:

The Chief Hygienist, Dr. Gyarmati, is a certified hospital hygienist and worked for a number of years
at the county Sanitary Inspection Station. There is one Sanitary inspector, Igas Esther, who is a nurse with
extensive clinical experience (including intensive care unit experience). There is a plan that the Sanitary
Inspector and perhaps other nurses will attend an infection control training course when this course is
established.

Personnel are provided the opportunity to increase their knowledge and skills by attending post-
graduate courses and a variety of meetings and conferences.

RECOMMENDATIONS:

We strongly support the plan to train one or more experienced nurses in infection control and include
these individuals into the Hospital Hygiene Program as full time personnel.

G. Infection Control Program Activity

As a general statement, the activities of the Hospital Hygiene Service have been undergoing review
and revision recently as a result of the hiring of a new Hospital Hygienist. There was no Hospital Hygienist in
the past (it is reportedly not common for municipal hospitals to have Hospital Hygiene Services). A work
plan is being developed based on the regulations promulgated by the National Ministry of Health in 1980.
These regulation have reportedly been rescinded recently, but have not been replace by new regulations.
For these reasons activities in some the categories below may be in flux.

1. Surveillance Activity

FINDINGS:

Surveillance of nosocomial infections, as well as communicable community infections, is
accomplished by passive reporting of infections by physicians and nurses to the Hospital Hygiene
Service. This system was established this fall after the hiring of a Hospital Hygienist; however, few
infections have been reported.

There are no written definitions of nosocomial infections used for surveillance.

There is no current review of microbiology resuits alihough there is a plan to do this in the
future,

RECOMMENDATIONS:

Since passive surveillance systems likely result in significant under-reporting of nosocomial
infections, a program of active, prospective surveiilance for nosocomial infections is needed. The
hospital’s participation in the HELICS Project (see above, “Activity of the Quality Improvement
Program) is an important first step in this regard since it will provide valuable information regarding
the occurrence of surgical wound infections (likely to be among the most common nosocomial
infections in this hospital) and will train personnel in the collection, analysis, interpretation, and
reporting of surveillance data. Post-discharge surveillance of surgical wounds is critical to this effort,
especially if the length of post-operative stay is shortened, since most studies of surgical site
infections indicate that 50-60% of infections are detected only after discharge. The mechanism by
which post-discharge surveillance can be accomplished is not clear at the present time and needs
further consideration.
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Surveillance of other important nosocomial infections should be considered in the future,
possibly including: urinary fract infections in patients with urinary catheters, pneumonia in
mechanically ventilated patients and post-operative patients, postpartum endometritis, mastitis, and
post-cesarean section wound infections in obstetric patients, and infections in newborn infants.

Written definitions of nosocomial infections are needed. The CDC (Centers for Disease
Control and Prevention) Definitions of Nosocomial Infections could be used, although the use of
laboratory tests to document infections will need to be improved. If this cannot be achieved,
alternative definitions that do not rely as heavily on laboratory tests should be developed.

A written surveillance plan should be developed, reviewed each year, revised as necessary
by the Hospital Hygiene Service, and approved by the Hospital Hygiene Committee. The plan
should include statements regarding the goal of each surveillance component, methods for case
finding, definitions of infections, calculation of rates of infection, and reporting of infection rates.
Regular, timely feedback of infection rates to the physicians and nurses involved in patient care, the
chiefs of services, the Hospital Hygiene Committee, and the hospital administration is critical.

Except in unusual circumstances (such as point source outbreaks of nosocomial infections),
microorganisms recovered from cultures of the environment are not the direct cause of nosocomial
infections. Except for the educational purpose of illustrating the role of the hands of heatlth care
workers in the indirect transmission of hospital microorganisms, results of hand cultures are rarely, if
ever, useful in infection prevention efforts. We recommend that the Hospital Hygiene Service does
not establish a routine of environmental or hand culturing.

2. Outbreaks

FINDINGS:
No clusters of nosocomial infections have been detected or investigated.

RECOMMENDATIONS:

Most hospitals experience at least one cluster of nosocomial infections every 12-18 months.
The improved surveillance data will probably identify more potential clusters of infections than have
been detected in the past. Clusters of nosocomial infections should be completely investigated since
important problems with infection prevention efforts are often identified during the course of these
investigations, even if they are not the direct cause of the observed infections.

3. Policies and Procedures

FINDINGS:

There are written policies and procedures are governed by some degree by national hospital
hygiene regulations/guidelines, although there is reportedly some latitude allowed for implementation
in individual hospitals. We did not review written hospital policies and practices or national hospital
hygiene regulations/guidelines.

The Hospital Hygienist, the Sanitary inspector, and another committee member conduct
inspections of hospital wards and treatment areas. The frequency of these inspections varies
according to the intensity/invasiveness of care provided; Operating Theaters, the Intensive Care
Unit, the obstetrics ward and nursery, and other high-risk areas are inspected every 3 months. Other
wards are inspected every 6 months and non-patient care areas are inspected yearly. Ad hoc
inspections may conducted if the need arises. Inspections include review of relevant written hospital
policies and procedures, inspection of facilities, observation of nursing practices, assessment of
overall hygiene including personal hygiene, and review of cleaning and disinfection practices.
Reports are made to the Chief of the Service, the head nurse, and the hospital management.
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RECOMMENDATIONS:

Periodic reviews such as those described above are extremely useful. We do not have any
recommendations, :

4. Personnel Education and Training

FINDINGS:

There is an orientation program for new hospital personnel. An in-service training program
for nurses is conducted. Instruction in infection control (hospital hygiene) is included in these
programs.

RECOMMENDATIONS:

Orientation and educational programs such as those described above are extremely
important. We do not have any recommendations.

5. Antimicrobial Utilization and Control

FINDINGS:

The utilization of antimicrobial agents is monitored by an antibiotic committee. This
committee is in the process of discussing issues regarding utilization and prescription restrictions for
antimicrobial agents. There are presently no restrictions on the prescription of antimicrobial agents.

RECOMMENDATIONS:

A plan for optimizing the use of perioperative antimicrobial prophylaxis was developed as a
part of the quality improvement project developed at the workshop Dec. 12 - 16. Details of the
development of this project, as well as recommendations for implementation and a timeline for tasks
associated with this project from January - June, 1995, are included in the overall project repor,
titled “Quality Improvement/Infection Control Demonstration Project for Hungary: Report for Phases
land 11"

The utilization of antimicrobial agents should be monitored and, in the future, it may be
necessary to restrict prescription of expensive broad spectrum antimicrobial agents.

6. Antimicrobial Resistant Organisms

FINDINGS:
There is presently no program for monitoring of antimicrobial resistant organisms.
RECOMMENDATIONS:

The frequency of antimicrobial resistant microorganisms should be monitored and specific
strategies developed to limit spread of these organisms. Of specific concern are: methicillin
resistant Staphylococcus aureus, vancomycin and high-level gentamicin resistant Enterococcus sp.,
penicillin resistant Strepfococcus pneumoniae, and third generation cephalosporin and
aminoglycoside resistant gram negative bacteria (especially Pseudomonas aeruginosa, Enterobacter
sp., Klebsiella sp., Serratia sp., and Acinetobacter sp.). A recent summary of antimicrobial sensitivity
indicates that more than 50% of Staph. aureus strains may be resistant to methicillin. Since
susceptibility testing of this microorganism can be complicated, we agree that a collection of these
Staph. aureus strains should be sent to a reference laboratory for confirmatory testing. We suggest
that the infection control (hospital hygiene) service develop a ptan in collaboration with the
microbiology laboratory for tracking these organisms, identifying infected and colonized individuals,
and a strategy for minimizing spread of these organisms.
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7. Occupational Heaith

FINDINGS:

Hepatitis B Vaccine: Hepatitis B vaccine is available to susceptible, at-risk hospital workers free-of-
charge through the national public health service. Periodic vaccination campaigns are
conducted in the hospital in specific departments. A standard dosing regimen (administered
intramuscularly at months 0, 1, and 6) is used. Post-vaccination antibody titers are not checked.

Occupational Exposure to Blood and Potentially infectious Body Fluids: Percutaneous injuries
involving exposure to blood or other potentially infectious body fluids are reportedly uncommon.
Hospital personnel are instructed to report occupational exposures to blood and potentially
infectious body fluids. If there is clinical evidence of a communicable infection, additional
investigation of the source is conducted on a case-by-case basis and prophylaxis or treatment
provided, if indicated. There is no protocol for evaluating the source of the exposure for
evidence of blood-bome pathogens if the clinical history is not suggestive.

Influenza Vaccine: Influenza vaccine is offered free-of-charge to hospital workers every autumn.
Acceptance of the vaccine is variable.

Tuberculosis: There is no specific evaluation for occupational exposure to TB or active tuberculosis
among hospital workers within the hospital. Hospital workers are supposed to undergo yearly
radiographic examinations for pulmonary tuberculosis as a part of the general screening
procedure conducted by the nationa! public health service on the entire Hungarian population.

Other: There are no other vaccines or examinations offered to hospital workers.

RECOMMENDATIONS:

We suspect that there is considerable under-reporting of needlestick injuries and other
significant occupational exposures blood or potentially infectious body fluids by hospital personnel.
Hospital personnel should be encouraged to report exposures and a mechanism should be
established for monitoring frequency, location, and circumstances of the exposure.

Processes of care should be examined to identify situations and practices that increase the
risk of an occupational exposure (such as recapping of needles contaminated with blood).
Interventions to reduce the risk of exposure should be implemented and included in written
procedures.

If an exposure occurs, prompt investigation of the source of the exposure (the person whose
blood was involved in the exposure) should be performed to detemmine if prophylaxis against
hepatitis B is necessary (HBsAQ testing on the patient and HBsAb testing on the employee). The
expense of testing should be borme by the hospital. There is no known effective prophylaxis for
infection against HIV so no specific recommendations in this regard are made, except to provide
counseling and follow-up serologic testing as is presently performed.

There is good reason for increased concern about the potential for occupational exposure to
TB. Even though patients with TB are likely to be referred to other hospitals, the potential for
exposure still exists. The most useful approach is 1o promptly identify patients with TB and initiate
effective therapy as soon as possible. If patients with TB are cared for in the hospital, they should be
placed in a single room and hospital personnel should wear masks when caring for these patients.
Although these precautions will be helpful in reducing the risk of transmission of TB and other
airbomne infections, some risk will remain given the lack of isolation rooms with special ventilation
systems capable of generating negative pressure relative to adjacent hallways. As a long term goal,
improved isolation rooms for patients with infections spread by the airborne route are needed (see
below, “Facilities™).

5%3
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H. Facilities

FINDINGS:

General Organization: On the Surgery, Traumatology, and Obstetrics/Gynecology wards, most
rooms are multiple bed rooms. The Intensive Care Unit is spacious area with several one bed
rooms and another multiple bed room. Ultraviolet lights are located in many of the hallways and
rooms.

Isolation Rooms: The infectious Diseases Ward contains a large number of isolation rooms. These
rooms have an anteroom but do not have any special ventilation.

Preparation Area for Intravenous Fluids and Medications: Designated rooms or areas are used.

Clean and Dirty Utility Areas: Separate areas are used for clean and dirty equipment.

General Organization of the Operating Theaters: There are 4 operating theaters: General
Surgery/Urology/Gynecology, Ophthalmology, Otorhinolaryngology, Obstetrics). In the General
Surgery/Urology/Gynecology Operating Theater, patients enter and leave through the same
doorway. There is a room for pre-op and post-op patients.

Ventilation in the Operating Rooms: Ventilation is provided by a central air conditioning system.
The number of air exchanges per hour provided by this ventilation system is not known.

Hospital Water Supply: We did not assess the source or quality of the hospital water supply.

RECOMMENDATIONS:

As a long term goal, isolation rooms with special ventilation systems capable of generating negative
air pressure relative to adjacent hallways are needed.

It is unlikely that the uitraviolet lights contribute to infection control since the source for bacteria
causing most nosocamial infections is not the air. Since there is an occupational risk associated with these
lights, we recommend that their use be discontinued.

I. Patient Care

1. Handwashing Facilities, Supplies, and Practices

FINDINGS:

Sinks: Functional sinks for handwashing were available at nursing stations and patient care areas.
However, the number of sinks for handwashing in patient rooms was not always adequate.

Aerators/Filters on Faucets: Aerators or filters are not used on the faucets.

Soap: Liquid soap in closed, pour top containers or pump dispensers was generally available.

Towels (type and availability): Paper towels were generally available.

Waleress Handwash Agents: An alcohol-based waterless handwashing agent was available in
closed, pour top bottles.

Handwashing Practices: It was not possible to perform a systematic assessment of handwashing
practices.

RECOMMENDATIONS:

Alcohol-based wateriess handwashing agents are very effective antiseptics for reducing the
microbial load, especially transient colonizers, on the hands of caregivers. However, these agents
should be available in greater supply, particularly for use by doctors and nurses when they move
from bed to bed examining patients or performing procedures (i.e., changing dressings). A simple,
inexpensive waterless handwashing agent, such as alcohol (70% by weight)/glycerin (1% by weight),
can be formulated by the Pharmacy and provided in closed, pour top bottles.
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2. Isolation Precautions, Universal Precautions, and General Use of Barriers

FINDINGS:

Written guidelines are available (see above, “Policies and Procedures”). Patients with
communicable diseases are usually transferred to the infectious Diseases Ward where they are
cared for in an isolation room (see above). The Infectologist assists in determining whether a patient
is likely to have a communicable disease. Gloves, cloth gowns, and synthetic, disposable masks are
available. Shoe covers are used on a number of areas, including the Operating Theater and the
Intensive Care Unit.

We did not assess the use of appropriate barmriers in a comprehensive manner; however, by
casual observation it was evident that staff often did not use appropriate barriers (gloves) when
handling supplies contaminated with blood or potentially infectious body fluids. In addition, patients
with draining wounds are often cared for in the same room as other surgical patients.

RECOMMENDATIONS:

There should be greater awareness of the presence of potential pathogens, particularly
antimicrobial resistant microorganisms, in secretions and excretions of all patients. These
microorganism can be spread to other patients via direct and indirect transmission (especially on the
hands of health care workers). Hospital personnel should be educated on strategies to prevent this
transmission through improved compliance with handwashing (see above), use of barriers (gloves,
gowns), and appropriate patient placement.

Since there are no data demonstrating the efficacy of shoe covers in preventing nosocomial
infections, their use can be discontinued from an infection control perspective.

3. Surgery and Wound Care

FINDINGS:

Pre-op Bath: Performed with standard soap the night before surgery for elective surgeries.

Pre-op Hair Removal: Removed with a disposable razor the night before surgery.

OR Staff Scrub: Wash with soap and water, then wash with Bradoderm (unable to determine active
agent) or a povidone iodine preparation or a chlorhexidine-alcohol preparation.

OR Staff Attire: Cloth scrubs and disposable, synthetic hats, masks, and shoe covers.

Gloves: New disposable sterile gloves.

OR Staff Mucus Membrane Protection: We did not assess whether OR staff use mucus membrane
protection (goggles or face shields).

Patient Skin Antisepsis: Wash with soap and water, then apply an alcohol-based agent (Dodosept)
for surgery involving the chest or abdomen or povidone iodine preparation for surgery on or
close to mucus membranes.

Perioperative Antimicrobial Prophylaxis: National Institute of Health guidelines for perioperative
antimicrobial prophylaxis are available.

Wound Care _Instruments and Supplies: A dressing cart is used for wound care supplies and
instruments. Instruments used for dressings are supplied in individual sterile packs. Supplies
used for dressings (sterile cotton balls, cotton tipped applicators, and gauze) are supplied in bulk
in large sterile containers. Antiseptics used in dressing changes are changed on a variable
schedule.

Bum Wound Care: Only patients with small burns are cared for in the hospital. A systematic
assessment of the care of burn wounds was not performed.
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RECOMMENDATIONS:

An antiseptic which contains chlorhexidine or povidone-iodine should be used since these
agents provide residual antibacterial activity on the skin during the surgery. It was not clear whether
Dodosept contains either of these agents in addition to alcohol.

Hair should be removed from the patient’s skin only if this is necessary. If hair removal is
necessary it should be clipped instead of shaved. If shaving is necessary, it should be done
immediately before surgery.

A plan for optimizing preoperative preparation of the patient’s skin at the site of the incision
and for optimizing the use of perioperative antimicrobial prophylaxis was developed as a part of the
quality improvement project developed at the workshop Dec. 12 - 16. Details of the development of
this project, as well as recommendations for implementation and a timeline for tasks associated with
this project from January - June, 1995, are included in the overall project repon, titled "Quality
Improvement/Infection Control Demonstration Project for Hungary: Report for Phases ! and II.”

4, Intravascular Catheters, Intravenous Fluids, and Medications

FINDINGS:
Indications for Use:

Peripheral intravenous catheters (P1V) are used for infusion of most intravenous fluids and
mediations.

Percutaneous central venous catheters (PCVC) are occasionally used in some patients for
hemodynamic monitoring and central venous access.

Peripheral arterial catheters are not used.
The use of umbilical arterial or venous catheters was not assessed.

Duration of Use: Catheters are used for as long as they are needed. There is no routine schedule
for removal of catheters.

Personnel Insetting: PIVs are inserted by nurses; PCVCs are inserted by physicians.
Types of Infravascular Catheters (catheter material):
PV
--Vasofix (Teflon)--shont, over-the-needie catheters
PCVvC

--Subclavia-Jugular Catheter set (material not stated, ? polyetherethylene)--long, over-the-
needle catheters

All catheters are discarded after use.
Skin Antisepsis: Povidone-iodine or an alcohol-based antiseptic.
Insertion Technique: Inserted percutaneously.

Barriers Used During Insertion: Non-sterile gloves are used during insertion of PiVs. Sterile gloves,
gowns, masks, and drapes are used for insertion of PCVCs.

Dressing: Gauze and tape is used.

Monitoring of Site inspection: Insertion sites are monitored regularly by nurses.

Syringes: Only disposable syringes are used; they are discarded after one use,

Needles: Only disposable needles are used; they are discarded after one use.

Types of IV Fluid Containers and Administration Sets: Only commercially manufactured IV fluids are
used. These fluids are available in glass bottles with rubber tops which are spiked by the IV
infusion tubing. The rubber tops are covered by metal covers; there are no screw tops caps.
Connections between the components of the infusion system are compatible and tight
connections can be maintained.

IV Fluid and Medication Preparation: Admixture of IV fluid and medications is performed on the
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wards by nurses on an “as needed” basis. Single-dose ampoules of electrolyte solutions and
medications are used and discarded after opening.

Parenteral Nutrition Preparation: Commercially manufactured parenteral nutrition solutions
(dextrose/amino acid/electrolytes/vitamins) and lipid emulsions are used in the Intensive Care
Unit, but rarely elsewhere in the hospital. Botlies are used for an individual patients.

Frequency of IV Fluid Container and Administration Set Change: |V fluid bottles and parenteral fluid
botties are changed when they are finished, which is usually within several hours and always
within 24 hours. “Keep open” infusions are generally not used. 1V infusion tubing is changed
every day. Infusion tubing is changed after a blood product infusion.. [V and parenteral nutrition
containers and administration sets are disposed after use.

Hemodynamic Monitoring: Hemodynamic monitoring is performed using disposable manometers
which are discarded after use.

RECOMMENDATIONS:

1V infusion tubing does not need to be changed every day. In the absence of evidence that
nosocomial bloodstream infections are a significant problem, it is reasonable to change {V infusion
tubing every 3 days.

5. Indwelling Urinary Catheters and Urine Drainage Systems

FINDINGS:

Indications for Use: Monitoring urine output in severely ill patients, post-operative patients in whom
voiding difficulties are expected, irrigation of the bladder after urologic procedures, bladder outlet
obstruction, and incontinence.

Duration of Use: Used as long as needed. There is no routine schedule for removal.
Personnel Inserting: Nurse or physician

Types of Catheters: Foley catheters are used. Urinary catheters designed for continuous irrigation
of the bladder are used in patients after urologic surgeries, such as transurethral resection of the
prostate.

Antiseptic Used to Cleanse the Meatus Prior to Insertion of a Urinary Catheter: Povidone-iodine
Type of Drainage System: Closed drainage systems are used exclusively.

integrity of Foley Catheter/Drainage System Junction: Foley catheters are not routinely imigated.
Drainage systems are discarded when the drainage bag is full, although it is possible to drain
these catheters. This procedure requires disruption of the catheter-drainage system junction.
Sometimes, urinary catheters are clamped and disconnected from the drainage system to allow
the patient to ambulate without carrying the drainage bag.

Measuring Containers: Measuring containers are not used at the bedside since drainage systems
are usually disconnected and discarded (instead of drained) when the drainage bag is full.

RECOMMENDATIONS:

Urine drainage bags can be drained (instead of changing and discarding the entire drainage
system) when the bag is full. This will reduce the risk of urinary tract infection since it wil
significantly reduce the frequency of disruption of the catheter-drainage system junction. To
facilitate easier emptying of urine drainage bags, consider purchase of a different type of urine
drainage systems with drainage poris on the bottom of the drainage bag.
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6. Mechanical Ventilation and Respiratory Equipment

FINDINGS:

Indications for Use: Predominantly for respiratory failure, but also after head trauma with cerebral
edema and major surgery.

Duration of Use: As long as necessary. Long term ventilation is not frequently needed.

Monitoring of Oxygenation and Ventilation: Analysis of blood gases is available. Capiilary blood
samples are used. Pulse oximetry is available.

Ventilator Humidifiers: Bubble-through heated humidifiers are used on all ventilators. Humidifiers
are filled with sterile distilled water. Humidifiers are used for the duration of ventilation for an
individual patient.

Frequency of Ventilator Tubing Change: Disposable ventilator tubing is generally changed every
day.

Suctioning: Suction catheters are used once and discarded. Ampoules (10cc) of sterile saline are
used to loosen secretions during suctioning.

Nebulizers; Reusable small volume nebulizers are used to administer inhaled medications and are
reprocessed between uses.

RECOMMENDATIONS:

Ventilator circuits do not need to be changed as frequently as every day. There is currently
no well-established guideline addressing this issue, but it is reasonable not to change ventilator
circuits at all during short term ventilation. During long-term ventilation, it is still not clear that
ventilator circuits need to be changed; however, if they are changed it is reasonable to change them
no more frequently than once a week.

J. Reprocessing of Supplies and Equipment

FINDINGS:

Location: The Central Sterilization unit performs all steam sterilization and ethylene oxide
sterilization for the hospital. Anesthesia equipment used in the Operating Room is reprocessed
in Central Sterilization, except for laryngoscope blades and masks which are disinfected in the
Operating Room. Respiratory equipment used in the ICUs is reprocessed in Central
Sterilization. Upper gastrointestinal endoscopes are reprocessed in the room where endoscopy
is performed. Arthroscopes and laparoscopes are reprocessed in the Operating Room.

Separation of Contaminated, Clean, and Sferile ltems: The Central Sterilization has adequate
separation of contaminated, clean, and sterile items.

Cleaning: Instruments and equipment used on the wards and the Intensive Care Unit receive
superficial cleaning before transport to Central Sterilization where they receive additional manual
cleaning. Surgical instruments are soaked in Haemosol (a detergent plus a disinfectant) in the
Operating Theater, manually cleaned, dried, packaged, and transported to Central Sterilization.
Workers wear heavy gloves and an apron during cleaning. Goggles to protect against splashes
to the eyes or mouth are not used.

Packaging: Materials for steam sterilization are wrapped in musiin. Materials for ethylene oxide
sterilization are sealed in plastic wrapping.

Steam Sterilization: Two large autoclaves are used for steam sterilization in the Central Sterilization
unit. Both are automatically operated.

Quality Control of Steam Sterilization: Monitoring gauges are functional and are visually monitored.
Chart recorders are functional and record sterilization cycle parameters. Chemical indicator tape
is used on the outside of each item. Additional chemical indicators are used inside and outside
of individual items once a day. Biologic indicators used every 6 months during the inspection
performed by governmental inspectors. Written logs are maintained of cycle parameters and the

-y
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results of chemical and biologic indicator test results.

Ethylene Oxide Sterilization: There are two medium size ethylene oxide sterilizers with venting to
outside air.

Quality Control of Ethylene Oxide Sterilization: Chemical indicator tape is used on the outside of
each item. Additional chemical indicators are used inside and outside of individual items once a
day. Biologic indicators used every 6 months during the inspection performed by govermnmental
inspectors. Written logs are maintained of cycle parameters and the results of chemical and
biologic indicator test results.

Shelf life: Items are dated and a defined shelf life has been established which varies according to
the item and the method of sterilization.

Storage: Sterilized items are stored in the Operating Theater and on the wards and ICUs.

Surgical Instruments: Surgical instruments that can tolerate heat are sterilized using steam
sterilization.

Heat/Moisture Sensitive and Delicate Surgical Instruments: Most heat sensitive items are sterilized
using ethylene oxide. We did not assess the methods used to sterilize delicate ophthalmologic
instruments.

Laparoscopes and Arthroscopes: Washed and sterilized with ethylene oxide.

Endoscopes: Endoscopes used for Gl endoscopy are washed after use with soap and water,
submerged in 2% glutaraldehyde for 15 minutes, rinsed with tap water, and allowed to drip dry.
Biopsy forceps are reprocessed in the same manner.

Ventilator and Respiratory Equipment: Reused ventilator and respiratory equipment is cleaned,
submerged in 2% glutaraldehyde for several hours, rinsed, packaged, and sterilized with
ethylene oxide.

Anesthesia Equipment: Anesthesia equipment is cleaned, submerged in 2% glutaraldehyde for
several hours, rinsed, packaged, and sterilized with ethylene oxide..

RECOMMENDATIONS:

Personnel cleaning instruments should wear heavy duty gloves. Goggles and a mask or a face
shield should be used to prevent splashes of contaminated substances to their eyes or mouth. Sharp
instruments should not be handled by hand to avoid percutaneous injuries.

We are not familiar with the particular chemical indicators presently in use and are not aware of the
efficacy of these tests in ensuring adequate functioning of steam sterilizers. The standard in the U.S. isto
monitor the functioning of steam sterilizers once a day using a biologic indicator (a test using bacterial
spores). When implantable items are sterilized, the standand in the U.S. is to use a biologic indicator in each
load in which these materials are sterilized and to determine that the biologic indicator test is negative (i.e.,
that sterilization was adequate) before these materials are released for use. Biologic indicators should be
wrapped in muslin or, preferably, placed inside an instrument pack.

We are not aware of any data that clearly demonstrates that the use of formaldehyde as it is
described above is an adequate method for sterilization. We recommend that critical items (items that will
contact sterile tissues or fluids) that cannot be steam sterilized should be sterilized by ethylene oxide. If this
is not possible due to time constraints, we recommend that chemical sterilization with glutaraldehyde be used
for 10 hours, followed by sterile water rinsing, drying, and packaged in a sterile fashion.

Endoscopes should be meticulously cleaned after use and should have a longer contact time (20-30
minutes) with glutaraldehyde to ensure high-level disinfection. Preferably, endoscopes should be rinsed with
sterile water although distilled water is an acceptable alternative if rinsing with sterile water is not possible.
The endoscope should be completely dried before reuse. Biopsy forceps used with endoscopes should be
sterilized since they may contact sterile tissues. If this is not possible, they should be at least be processed
in a manner consistent with high-level disinfection described above.
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Respiratory and anesthesia equipment are, in effect, undergoing double disinfection/sterilization.
Either high level disinfection with a glutaraldehyde containing solution or ethylene oxide sterilization are
adequate.

Depending on the manufacturer's recommendations, glutaraldehyde preparations may be used for
periods of 14 to 28 days if kept in a covered basin or tub.

K. Preparation, Distribution, and Monitoring of Antiseptics and Disinfectants Used in Patient Care

FINDINGS:

Preparation of Antiseptics and Disinfectants: Antiseptics and disinfectants are purchased “ready-
made."

Distribution of Antiseptics and Disinfectants : Antiseptics and disinfectants are stored in the
Pharmacy and dispensed to the wards, ICUs, and Operating Theaters. it is the responsibility of
individuals in these areas to fill individual containers with these solutions. Small (<500ml) glass
botties with tops are used for antiseptics used in patient care.

Monitoring of Antiseptics and Disinfectants: Practices for emptying and cleaning of containers of
antiseptics and disinfectants used in patient care vary by ward according to extent to which they
are used. Bottles of antiseplics are emptied and refilled least every week, but it was not clear
whether there is a standard procedures for cleaning antiseptic bottles before they are refilled.

RECOMMENDATIONS:

There are a large number of “ready-made” disinfectants and antiseplics in use. Cost savings may be
achieved by reviewing the use of each of these solutions and reducing unnecessary use and by eliminating
unnecessary or redundant solutions.

A standard procedure for cleaning antiseptic containers before they are refilled should be developed,
if such a procedure is not already in existence. Autoclaving the bottles is desirable, if it can be accomplished
easily. If not, cleaning with soap and water followed by thorough drying before refilling is necessary.

L. Environmental Cleaning and Waste

FINDINGS:
General wards: General cleaning on the wards was not assessed.

Operating Room: The operating room table and other surfaces contacted by the patient are wiped
with a disinfectant. (Metasept, active ingredient not determined). After surgeries involving
abscesses, cleaning is performed the same way but the room is closed for 24 hours, if possible.
Cleaning of the walls, cabinets, and fixtures in the Operating Room is performed on a routine
basis. '

Disposal of Infectious Waste: Potentially infectious waste is discarded in special labeled containers
and incinerated outside the hospital.

RECOMMENDATIONS:

Closing the operating room after a surgery involving an infection is not necessary since
microorganisms causing these infections are not likely to be spread via the air.

M. Microbiology Laboratory

FINDINGS:

Services: Routine stains and bacterial cultures are performed.

Culture Processing and {dentification Procedures: Specimens are inoculated onto standard media.
Blood cultures are semi-automated using a device that measures increased air pressure due
to carbon dioxide production. Subcultures are made as indicated. Blood cultures are kept
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for 10 days and then discarded. Identification of bacteria is performed using basic
procedures. Identification of gram negative bacteria is performed using biochemical tests.

Susceptibility Testing: Disk diffusion (Kirby-Bauer) testing is performed. Reference strains with
known antimicrobial susceptibilities are obtained from the National Institutes of Health and
are used for quality control of antimicrobial susceptibility results.

Reporting: Results are reported via paper slips which are placed in the medical record. Log books
are used to record specimens and resuits. A summary of antimicrobial susceptibility results
was recently compiled and discussed with physicians at a conference. Copies of this
summary are reportedly available on the wards.

Other Special Cultures: The laboratory does not perform special cultures at the present time.
Screening media to identify patients colonized with antibiotic resistant bacteria are not used.

RECOMMENDATIONS:

A yearly summary of antimicrobial susceptibility resuits should be compiled and distributed to the
infection control program and physicians and nurses caring for patients.

Use of selective media (media with antibiotics such as oxacillin or gentamicin) can be relatively

easily and inexpensively prepared. This media can be used to screen selected patient populations
antimicrobial resistant bacteria.

V. PREVALENCE SURVEY RESULTS

The results of the prevalence survey of nosocomial infections are displayed in Tables 1, 2, 3, and 4.
Four wards with a total of 236 beds were surveyed; 166 (70.3%) of the beds were occupied at the time of the
survey. Of these 166 patients, 112 (67.4%) had been in the hospital at least 48 hours at the time of the
survey or were recently readmitted (nosocomial infections are, by definition, infections which are present
after 48 hours of hospitalization and which were not present or incubating at the time of admission).

A total of 3 infections were identified in 3 of these 112 patients. Thus the prevalence of patients with
nosocomial infections was 2.7%. The prevalence rate by ward is shown in Table 1. The total numbers of
infected patients on each ward are small; consequently, the confidence intervals (which are not displayed) for
these prevalence rates are large.

Table 2 displays the specific sites of nosocomial infection by ward.

Table 3 displays data regarding utilization of invasive devices and procedures and the prevalence of
specific nosocomial infections in these “at-risk™ patients. Again, the total numbers of infected patients in
each of these categories is small; consequently, the confidence intervals (which are not displayed) for these
prevalence rates are large. These data should not be over interpreted since they represent only the
prevalence of active nosocomial infections in the hospital at a particular point in time.

The prevalence of surgical wound infections in post-operative patients was 5.8%. Wound
classification or other measures of risk were not recorded so the risk-adjusted prevalence of surgical wound
infection is not provided.

Indwelling urinary catheters were used infrequently. The prevalence of urinary tract infections in
patients with indwelling urinary catheters was 0%. It is important to remember that the diagnosis of urinary
tract infections in catheterized patients is very dependent on laboratory studies (evidence of pyuria
determined by positive leukocyte esterase test on urine dipstick or by urinanalysis and urine cultures). |f
laboratory studies are not ordered for patients in whom infection is suspected or if laboratory data is not
documented in the record, the prevalence survey would not detect these infections.

Mechanical ventilation was used only in the intensive care unit. The prevalence of lower respiratory
tract infections in mechanically ventilated patients was 0%.

g
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High-risk intravascular catheters (central venous catheters of any kind, hemodialysis catheters,
arterial catheters, umbilical catheters, and intravascular catheters placed by cut-down) were used
infrequently. The prevalence of bloodstream infections in patients with these high-risk intravascular
catheters was 0%.

Table 4 displays the prevalence of use of intravenous antimicrobial agents by ward. The overall
prevalence of intravenous antimicrobial agent use was 6.6%. The prevalence of use of expensive, broad
spectrum antimicrobial agents (second or third generation cephalosporins, ciprofloxacin, and
ampicillin/sulbactam) was 3.0%. No patients were receiving vancomycin.

g
)
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TABLE 1
PREVALENCE OF NOSOCOMIAL INFECTIONS BY WARD
WARD #OF # OF #OF PTS IN # OF # OF PTS PREVALENCE
BEDS PTS HOSPITAL NOSOCOMIAL WITH OF PTS WITH
(% beds >48 HOURS* INFECTIONS* NOSOCOMIAL NOSOCOMIAL
occupied) (% of total INFECTIONS* INFECTIONS**
patients)
Intensive Care Unit 9 5 4 0 0 0%
(65.6) (80.0)
Surgery 70 65 34 0 0 0%
(92.9) (52.3)
Traumatology 34 28 24 2 2 8.3%
(82.4) (85.7)
Obstetrics/Gynecology 76 46 34 1 1 2.9%
(60.5) (73.9)
Infectology 47 22 16 0 0 0%
(46.8) (72.7)
TOTAL ) 236 166 12 3 3 2.7%
(70.3) (67.4)

* Only patients hospitalized for >48 hours were evaluated for nosocomial infections.
** The prevalence of patients with nosocomial infections was calculated by dividing the number of patients with nosocomial infections by the
number of patients hospitalized for >48 hours and multiplying by 100.
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Intensive Care
Unit

Surgery
Traumatology
Obstetrics/

Gynecology

infectology

TOTAL
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TABLE 2
NUMBER OF NOSOCOMIAL INFECTIONS BY SITE AND WARD
# OF SURGICAL  URINARY LOWER BLOOD-  SKINAND  GASTRO-
NOSOCOMIAL SITE TRACT  RESPIRATORY STREAM SOFT  INTESTINAL
INFECTIONS  INFECTION INFECTION TRACT INFECTION  TISSUE  INFECTION
INFECTION INFECTION
0 0 0 0 0 0 0
0 0 0 0 0 0 0
2 2 0 0 0 0 0
1 1 0 0 0 0 0
0 0 0 0 0 0 0
3 3 0 0 0 0 0

(100%)

OTHER
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TABLE 3
NUMBER OF NOSOCOMIAL INFECTIONS IN PATIENTS AFTER INVASIVE PROCEDURES BY WARD
WARD # POST-OP #SURGICAL #PTS # URINARY # # LOWER #PTS WITH # BLOOD-
PTS SITE WITH TRACT VENTILATED RESPIRATORY HIGH-RISK STREAM
INFECTIONS URINARY  INFECTIONS PTsS TRACT INTRA- INFECTIONS
INPOST-OP CATHETERS INPTS WITH INFECTIONS VASCULAR IN PTS WITH
PTS URINARY IN VENTILATED CATHETERS HIGH-RISK INTRA-
(%) CATHETERS PTS VASCULAR
(%) (%) CATHETERS
(%)
Intensive Care 1 0 1 0 1 0 1 0
Unit
Surgery 25 0 1 0 0 0 2 0]
Traumatology 14 2 0 0 0 0 0 0
(14.3)
Obstetrics/ 12 1 0 0 0 0 0 0
Gynecology (8.3)
Infectology 0 0 2 0 "o 0 0 0
TOTAL 52 3 2 0 0 0 0 0

(5.8)
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TABLE 4
PREVALENCE OF INTRAVENOUS ANTIMICROBIAL AGENT USE BY WARD
WARD # OF # OF PTS RECEIVING # OF PTS RECEIVING AN # OF PTS RECEIVING
PTS INTRAVENOUS EXPENSIVE, BROAD VANCOMYCIN
ANTIMICROBIAL SPECTRUM (%)
AGENT(S) ANTIMICROBIAL AGENT"
(%) (%)

Intensive Care Unit 5 2 2 0

(40.0) (40.0)
Surgery 65 5 3 0

7.7 (4.9)
Traumatology 28 0 0 0
Obstetrics/ 46 4 0 0
Gynecology 8.7
Infectology 22 0 0 0
TOTAL 166 N 5 ) 0

(6.6) (3.0

* A broad spectrum antibiotic is defined as a single antibiotic (not a combination of two or more antibiotics) with a broad range of activity against gram-
positive and gram-negative bacteria. For the purpose of this survey, second and third generation cephalosporins, ciprofloxacin, and ampicillin/sulbactam
were included in this category.
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SUMMARY OF QUALITY IMPROVEMENT/INFECTION CONTROL WORKSHOP
Dec. 12-16, 1994
Faculty:

Donald A. Goldmann, MD
W. Charles Huskins, MD
Carol O’Boyle Williams, MSN, RN, CIC

Workshop Participants:

Flor Ferenc Hopsital
Vértes Tamasné Maria, Nursing Director, Chairperson, Nursing Medical Quality
Assurance Committee
Dr. Varnai Laszlo, Hospital Hygienist
Dr. Rakay, Assistant Hospital Hygienist
Elek Marta, Sanitary Inspector
Dr. Gyetvan, General Surgeon
Dr. Szabo Laszl6, Obstetrics/Gynecology
Zenoné Vertetits Aniko, Operating Room Nurse
Suki Maria, Surgical Ward Nurse, Surveillance Nurse
Simko Aniko, Operating Room Nurse, Surveillance Nurse

Kaétai Gabor Hopsital

Mészarosné Hakucsak Erika, Nursing Director, Chairperson, Nursing Medical Quality
Assurance Committee

Dr. Hersko Gyula, Obstetrics/Gynecology, Chairperson, Medical Quality Assurance
Committee

Dr. Gyarmati Elizabeth, Hospital Hygienist

Igas Esther, Sanitary Inspector

Dr. Dobrai Istvan, General Surgeon

Toth Julia, Operating Room Nurse

Kiss Ambrus Ilona, Surgical Ward Nurse, Surveillance Nurse

Toth Erika, Pharmacy Technician

Monday, Dec. 12

A series of lectures were provided by the workshop faculty covering the following topics:
Concepts underlying quality improvement;
Rationale for using infection control as a model for quality improvement;
Transmission of microorganisms in the hospital environment;
Surgical wound infections (epidemiology, diagnosis, prevention);



Reducing endemic rates of surgical wound infections using quality improvement
techniques.

Tuesday, Dec. 13

The lecture series was continued covering the following topics:
Surveillance of nosocomial infections;
Infection control programs (organization, personnel, activity)
Nosocomial urinary tract infection (epidemiology, diagnosis, prevention),
Nosocomial lower respiratory tract infection (epidemiology, diagnosis, prevention);
Nosocomial bloodstream infection (epidemiology, diagnosis, prevention).

After these lectures, a formal critique of the workshop to date was elicited by participants
using the delta/plus method (plus = strengths; delta = things to change or improve). Comments
are summarized below:

Plus Delta
Sharing experiences Need more time to share experiences
Emphasis on measurement and methods | Written handouts in Hungarian
Exposure to practical tools and methods | More specific information practical for

Opportunity to talk and listen use in Hungary

Reinforced the need to change the Some influential people (Chiefs of
attitude of “my house, my castle” Services) are missing

Honesty about difficulties encountered | Need-a lot of approvals to make
in implementing QI improvements

Opportunity to work with colleagues in
another hospital
Practical information about surveillance

The day was concluded was by conducting a brainstorming session for quality
improvement projects. The participants were asked to provide their answers to the question,
“What would you most like to improve in your hospital?” In response to some of the comments
listed above, one of the participants served as a facilitator and the entire session was conducted in
Hungarian (with translation to English only for the faculty) using group process techniques.

Wed., Dec. 14

A final lecture was provided on epidemiology/study design and basic biostatistics. In
response to comments made the previous day, the case study “Surgical Wound Infection
Outbreak” was canceled in order to allow greater time for development of specific projects for
each of the participating hospitals.

The participants divided into groups according to their hospital and began working on
their projects. They were asked to use the following (Nolan) guideline for project development.

>0
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1. What do we want to improve?
What is the specific goal?

2. How will we know that change is an improvement?
What are useful measurements of outcome (e.g., surgical wound infection/100
surgeries)?
What are useful measurements of process (e.g., appropriate choice and timing of
perioperative antimicrobial prophylaxis)
How will we gather the data required for these measurements?
What do we need to do to be able to collect this data?

3. What are the first steps we need to take to make changes?

Who needs to participate in the process of improvement?

Who needs to be on the multidisciplinary team?

What is the system involved in the process we want to change? (Document this
system with a flow chart)

What steps in the system are the most important to change? Where is there
unnecessary work, an unnecessary “hand-off,” or unnecessary delay?

What tests (experiments) can we run?

The workshop faculty provided considerable guidance regarding this process. This
included better definition of the aim of the project and the specific outcomes and processes of
interest.

Two projects were defined:
1. A project to reduce the rate of surgical wound infection
2. A project to optimize perioperative antimicrobial prophylaxis

Critique of the day’s activity was again elicited by participants using the delta/plus
method. Comments are summarized below:

Plus ' Delta
Practical information More time to listen and learn
Principles of good evaluation
Exposure of new way of thinking
Good group process
Can speak freely

Thu., Dec. 15

Clinical practice guidelines (critical pathways) were discussed. Several specific examples
of clinical practice guidelines developed and in use at Children’s Hospital, Boston were presented.



The previous days’ work on quality improvement projects were briefly reviewed and an
overall plan for development and implementation was presented and discussed. The participants
discussed one of the processes involved in this project (ordering and administration of
perioperative antimicrobial prophylaxis) and constructed a detailed flow chart of this process.

Fri., Dec. 16

The participants worked on developing a written proposal for their project with the
assistance of the faculty. Proposals were developed using the following format:

General Aim
Specific Goals
Background and Significance
Preliminary Data
Methods (described for each specific goal)
Measures of process and outcome
Data Collection
Data Analysis (including calculation of rates)
Reporting
Strategy for Implementation (including multidisciplinary team members)
Timeline -
Necessary Resources

The general aim and specific goals for the project were (note some modification from
Wed., Dec. 14):

General Aim: Cost-effective reduction in surgical wound infection rates
Specific Goals:
1. Introduce a surgical wound infection surveillance system
2. Provide confidential feedback to surgeons regarding surgical wound infections
and procedure-specific duration of surgery
3. Reduce the length of preoperative stay
4. Optimize cost-effectiveness of perioperative antimicrobial prophylaxis
5. Review and improve preoperative preparation of surgical patients

Written preliminary recommendations were provided to and discussed with senior hospital
administrators and infection control/quality assurance personnel.
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Ajanlas a mitéti szisztémds antibiotikum profilaxisra
(Szisztémas antibiotikum profilaxis = SZAP )

Bevezetés

1.1. A matéti SZAP célja: a miitéti fertézéses szovodmények
szdmdnak csokkentése. Ennek elérésére a mdtét idejére
szisztémdsan antibiotikumokat adagolunk. Altaldban egy
adagnal tobbre nincs sziikség e cél eléréséhez.

1.2. Kontrolldlt klinikai vizsgalatok mutatjék, hogy a SZAP helyes
indik4cidja és alkalmazdsa esetén bizonyos mitétek infekcids
ardnya cstkken, ezaltal a morbiditds, a kérhézi kezelés ideje
koltsége és talan a szepszishez tarsuld lethalitds is csdkenthetd.

1.3. A SZAP elonyeit mérlegelni 'kell a gyégyszer okozta toxikus,
allergids reakcidk lehet8ségével valamint a rezisztens
baktériumok szelekcidjdnak €s a feliilfert6z8dés lehetGségének
potencidlis veszélyével szemben.Helyesen végzett szisztémds
antibiotikum profilaxissal a kérhazi antibiotikum felhasznalas
csOkkenthetd.

Szisztémds miitéti antibiotikum profilaxis javallata

A javallat feldllitdsdnal tekintetbe kell venni a miitét nozokomidlis
kdmyezetét, a mitéttel kapcsolatos specialis kockazati tényezSket 1ll.
a beteggel kapcsolatos szempontokat. Bizonyos kisérg betegségek a
beteg teherbiréképességének csdkkentése és infekcid fokozott
veszélye miatt SZAP -t indokolhatnak olyan esetekben is , amikor
egyébként a mdtét a mitét ezt egyértelmien nem tenné sziikségessé.

2.1.  Mitétek csoportositisa a kontamindcié mértéke szerint

2.1.1.TISZTA (aszeptikus technika, gyulladdsos folyamat nincs,
nem nyilt meg a 16gz6-,bél-,urogenitilis traktus.) Az
infekcids rata 5% alatt van.

2.1.2. TISZTA KONTAMINALT (a légutak vagy
gasztrointesztinum megnyitdsa, a miitéti teriilet jelentds
kontomindacidja nelkul)Az infekcié gyakorisdga 5-10%
kdzott van.



2.2.

2.3.

2.1.3. KONTAMINALT ( a miitéi teriilet jelent8s expozicidja
béltartalommal, fert6zétt epévelvagy vizelettel.) Kb. 20% az
infekcid gyakorisdga.

2.1.4. FERTOZOTT (siilyos bakteridlis infekcid, bélperfordcid
vagy sebészeti tilyog megnyitds ltal, nekrotikus szGvet
jelenléte.) 40% a fert6zés kialakuldsdnak gyakorisiga.

A tiszta mtéteknél SZAP éltaldban nem indokolt. Kivételt

képeznek azok a mitétek, ahol a fert6zéses sz6védmeény

jovitehetetlen kdvetkezményekkel jéma a betegre nézve.

A tiszta-kontamindlt csoportba tartozé mitéteknél SZAP javasolt.

A kontaminalt csoport mitétjeinél a SZAP végzése kotelezd.

A fert6z6tt mitéteknél antibiotikum adédsa sziikséges, de mivel mar

eleve kialakult fertGzésr6l van sz6, profilaxis nem végezhets,

terdpia indokolt.

A SZAP-t indoklé egvéb miiiéti kockdzati ténvezdk

2.2.1. Nagy inplantarumok behelyezése (szivbillentyd, nagy izilet
protézisek)

2.2.2. Elhiz6dé miitét.

2.2.3. Nagy sz6vetroncsoldssal jaré miatét.

2.2.4. Reoperécié

2.2.5. Akut mitét, ahol a szokdsos - a mitét biztonsdgat fokozo -
el6készités, id6 hidnyaban nem végezhetd (pl. akut hasi
mitétek). _

Antibiotikum profilaxist indokld, a beteggel kapcsolatos kockdzat

ténvezdk (olyan mdtéteknél, ahol a miitét jellegébdl adéddan

SZAP-t nem végeznénk).

2.3.1. SZAP kotelezb.

2.3.1.1. Infekcids endokarditisz kialakukdsa szemponjébdl

veszélyeztetett betegek )
2.3.1.2. Implantdtumok jelenléte (mibillentyd, iziileti protézis,
ventriculo-atrialis shunt).

2.3.2. SZAP ajéanlott ill. mérlegelés tirgya.

2.3.2.1. Immunszupprimalt beteg

a)  Leukopénia (abszolut granulocita szam 1x10° (liter
alatt).
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b)  Tartés szteroid kezelés
c)  Citotasztikus kezelés

2.3.2.2. Kisérgjelenségek: diabetes mellitus, obesitas,
rosszul tplaltsdg, silyos majmiikddési zavar,
veseelégtelenség, alkoholizmus,
gydgyszerabizus.

3. A miitéti szisztémds antibiotikus profilaxis hatékonvsidgdnak feltételei.

3.1. A gydgyszervélasztds szempontjai a feltételezett kérokozék
figyelembevételével.

3.1.1. A hatékony profilaxisnak a fert6zést legnagyobb
valészintiséggel okozé baktériumok ellen kell irdnyulnia és
nem kell hatékonynak lennie minden lehetséges kérokozéval
szemben.

3.1.3. A miitéti fert6zést okozhatja a beteg kdmyezetében
el6forduld baktérium (exogén fléra), vagy a beteg adott
testdjékdn vagy testiiregében el6forduld baktérium
(endogén fléra). A kérnyezetben ill. a mitétttel kapcsolatos
testdjékon el6fordulé baktériumok hatdrozzdk meg az
anitbiotikum vélasztast profilaxis céljdra.

3.1.2.1. Kdmyezeti flora

Staphylococcus aureus - koaguldz-negativ
staphyloccocusok, colifarmok (L.coli), Pseudomonas
spp., citobacter spp., Enterobacter, Clostridium spp.
3.1.2.2. Endogén fléra

a) Orr: Staphylococcus aureus, Streptococcus
pneumaniae, corinebacterium spp., z61dité
streptococcusok.

b) Fels6 légutak: S.pneumoniae, Haemophilus
influenzae.

c) Szdj/garat: S.pneumoniae, straptococcusok (€s
haemolyzild) Cscherichia coli, Bacteroide
oralis, melaninogenicus, fusobacterium,
peptostreptococcusok, Actinomyces.

.
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3.2

3.3.

3.4.

d) Colorectalis (fecalis) fléra: Escherichia coli,
Klebsiella, Enterobacter, Bacteroides fragilis,
peptostreptococcusok, clostridiumok.

e) Epeutak: Eschericia coli, Klebsiella, Proteus,
clostridiumok.

f) Higyutak: normal fléra nincs (gyakorni
kérokozok: E.coli, Klebsiella, Proteus,
Enterobacter).

g) Genitélis traktus (ndi): Streptococcusok,
staphylococcusok, gram negativ palcak,
bacteroides csoport, Chamydia trachomatis.

h) B6r: Staphylococcus aureus, koaguldz-negativ
staphylococcus, Propionibacterium acnes,
diphteroidok.

Idedlis anibiotikum a profilaxis céljéra:
- hatékony a feltételezett kérokozoval szemben
- hatékony koncentriciéban van jelen a mdtéti teriileten
(szérumszint, penetricio, a gydgyszer kiiirillésének sebessége a
matét idGtartamara megfelel)
- nem indukal rezisztenciat
- nem toxikus
- olcsé
A gydgyszer adagoldsdnak médja tébbnyire parenterdlis (1v.,
esetleg im.) és néhany kériithatdrolt esetben per os (colorectalis
sebészet, endocarditis profilaxis).
Az antibiotikum adagoldsdnak id6zitése profilaxis céljéra.
3.4.1. A miitét teljes idStartamara (Bérmetszést6l borzarasig)
hatékony antibiotikum koncentraciéra van sziikség.
3.4.2. A miitét utdni antibiotikum alkalmazdsra a profilaxis
folytatdsaként réitkdn van sziikség. A posztoperativ
antibiotikum adagolds fenntartdsa rezisztens baktériumok
szelektdldsdval és szuperinflekciéval veszélyeztet.
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3.4.3. A leggyakrabban javasolt un. "1 dézist" a mitét
kezdete eldtt 15-60 perccel - az anesztézia
indukcidjakor - célszerd adni.

3.4.4. A mitét teljes idGtartamadra kiterjedd hatékony
védelem eléréséhez bizonyos esetekben a kezd6 dézis
interaoperativ ismétlésére van sziikség.

a) elhizéddé mitét esetén (Ha az alkalmazott
antibiotikum szérum felezési idejét a mitét idotartama
jelent&sen meghaladja, t6bb mint kétszerese, pl. 60
percnél révidebb szérum felezési id6vel rendelkezd
szer esetén a kezd6 dézis utdn 2 Srdnként ismétlés
sziikséges.)

b) Miitét alatt jelentkezé massziv vérzés esetén a
csokkend szérum koncentricié miatt indokolt ismételt
ddzist adni.

3.5.  Akoérel6zményben szerepl§ azonnali tipusi penicillin
allergidra utalé adat a profilaxisban penicillin vagy
penicillin szdrmaz€ék ad4sét ellenjavalja.

A cefalosporinokkal szembeni, vdrhatéan 10% gyakorisigu

keresztallergia lehet§sége miatt profilaxis céljira ebben az

esetben cefalosporin sem javasolhatd, penicillin allergia
esetén a sémdban feltiintetett alternetiv rezsimek '
alkalmazandék.

Miitéi szisztémds antibiotikum profilaxisra ajdnlott rezsimek mitéti
tipusok ill. kérdllapotok szerint.
4.1. Fej - nyak sebészet (oropharynx megnyildsaval).
a) amoxicilin + klavulansav
vagy
ampicillin + szulbaktdm
b)  clindamycin + aminoglikozid
IdGtartam: 1 dézis
4.2. Mellkassebészet
4.2.1. Tudématétek a horgbrendszer megnyildsdval
4.2.2. NyelGcsé miitétek
a) amoxicillin + klavuldnsav
b) ampicillin + szulbaktdm
¢) penicillin allergia esetén
fluorokinolon + clindamycin
IdGtartam: 1 dézis
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4.3.

-6-

4.2.3. Cardiovascularis mitétek

a) 1L generacids cephalosporin

b) penicillin allergia esetén
Vancomycin

Idétartam: 24-48 6ra.

Hasi sebészet

4.3.1.

4.3.2.

4.3.3.

4.3.4.

4.3.5.

Gyomor-, gastroduodendlis mfitétek

(benignus elvdltozdsoknal csak rizikéfaktor esetén,

malignus elvaltozdsnal mindig)

rizikéfaktorok : akut vérzés,H2 receptor blokkold

egyidejd addsa, hypochlorhydria.

a)  IL gen.cefalosporin ( cefamandol, cefuroxim)
tartds pangds esetén : +metronidazol.

b)  Penicilin allergia eseté clindamycin+aminoglikozid
Id6tartam : 1 dézis.

Epeutak sebészete.

Rizikéfaktorok esetén: 70 év felett, icterus,cholecystitis,

choledocholithiasis.

a)  ILgen. cefalolosporin (cefamadol,cefuroxim)
b)  penicillin allergia esetén fluorokinolon.

Idétartam: 1 dézis

Hasnyalmirigy sebészet

a)  IL gen.cefalosporin (cefotaxim,ceftriaxon)

b) penicillin allergia esetén fluorokinelon.

Id6tartam: 1 dézis

Appendectomia

a) I gen. cefalosporin (cefamandol, cefuroxim)

b)  Penicillin allergia esetén aminoglikozid +
metronidazol

Id6tartam: 1 dézis (mitéti lelettdl, a kérkép

stilyossdgdt6l fiiggben az antibiotikum terdpia folytatasa

lehet sziikséges)

Colorectalis sebészet

a) elektiv
mitét elStti napon:
- mechanikus béltisztitds / pl.: polyetilén
glycolelektrolit oldat, vagy mannit per 0s ill.
bedntések eldz6 nap.
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4.4.

4.3.6.

4.3.7.

- neomycin 1 g + erythromycin 1 g per os délutdn
1,2 és 10 6rakor
(alternative neomycin 1 g + metronidazol 500
mg haromszor)

Szisztémads Antibiotikum adasa:

1II. gen. cefalosporin (cefotaxim, ceftriaxon) +

metronidazol.

Id6tartam: anesztézia kezdetekor 1 ddzis.

Folytatés: j. 0. hemicolectomidndl 12 h.

b. . " 24 h.
b)  akut

Szisztémds antibiotikum profilaxis

Az anasztézia kezdetekor:

III. gen. cefalosporin (cefotaxim, ceftriaxon) +

metronidazol
Folytatés: j. 0. hemicolectomidndl 12 h.
b. 0. " 24 h.

(Peritonitissel jard elvéltozdsoknal a terdpia a klinikai
kép fiiggvényében folytatando.)
Penicillin allergia esetén:
aminoglikozid + clindamycin vagy
aminoglikozid + metronidazol
IdGtartam: mint fent.
Akut hasi katasztréfa, tompa hasi sériilés, 16vés, sziras
athatol6 sérilése.
Antibiotikum vélasztds mint 4.3.5. (colorectalis sebészet)
esetében akut elldtaskor.
IdGtartam: 24 6ra vagy mitéti lelettdl fiiggben (peritonitis
esetén) terdpia tobb napon &t.
Ersebészet.
Csak protézis behelyezése esetén javasolt
a) II. generacids cefalosporin
b) clindamycin
IdGtartam: 1 dézis

Sziilészet- n6gydgydszat.
Akut 11l. elektiv csdszdrmetszés.
Hiivelyi méhkiirtas

a)
b)

II. generécids cefalosporin + metronidazol
amoxycillin + klavuldnsav



4.5.

4.6.

¢) ampicillin + szulbaktdm
d) penicillin allergia esetén, clidamycin + aminoglikozid
Idétartam : 1 dézis
Urolégiai mitétek.
Steril vizelet mellett SZAP értéke kétséges.
Bacteriuria esetén elektiv esetben preoperativ kezelés, ha ez nem
lehetséges 1ll. akut esetben SZAP
Hdlyagkatéter bevezetése onmagdban SZAP-t nem indokol
a) fluorokinolon
b) II. generdcids cefalosporin+ aminoglikozid.
Idétartam: 1 dézis
Idegsebészet
4.6.1. Gerincsebészet( flavotomia, laminectomnia SZAP-t nem
indokol !
Nagy gerincmitétek esetén, ha az intézeti infekciés rata
magas (5%).
a) II. generdcids cefalosporin : cefuroxim!
b) penicillin allergia esetén vancomycin.
4.6.2. Craniotomia.
( ReOperacoo vagy fokozott kockdzat esetén)
a) II. generdcids cefalosporin : cefuroxim
b) pemcﬂhn allergla esetén vancomycin.
4.6.3. Liquorcsorgds esetén
- Konzervativ terdpia mellett szoros klinikai €s rmkroblologml
kontroll sziikséges. SZAP bizonytalan hatékonysdga €s
rezisztens kérokozdk szelekcidja miat nem javasolt.
- Liqourcsorgds mellett vagy annak megsziintetésére végzett
idegsebészeti vagy maxillo-facialis m{tét esetén
a) amoxicillin + klavuldnsav
b) ampicillin + szulbaktim
c) szulfonamid + trimetoprim
d) cefuroxim
Id6tartam : 24 6ra.
Fenti esetekben jellemzGen az orr-garat gram pozitiv
kérokozéi forduinak el6, de



4.7.

4.8.
4.9.

. 9.

kolonizacid lehetséges gram negativ kérokozokrél ill. _
koaguldz negativ staphylococcussal, ezen esetekben a rezsim
megvaltoztatlsa sziikséges.)

Ortopéd- traumatolégiai mitétek

4.7.1.

4.7.2.

4.7.3.

Iziileti protézis implanticié

(+ nagy csGves csontok osteosynthesisei, medencén végzett
mdatétek, gerincsebészet mint fent)

a) II. generdcids cefalosporin

b) penicillin allergia esetén vancomycin

IdGtartam: 1 dézis (+ miitét alatti ismétlés sziikség esetén.)
Nyilt torések, lagyrészek silyos lacerdcidja.

a) II. generdcids cefalosporin + metronidazol

b) ampicillin + szulbaktdm

¢) amoxicillin + klavulansav

d) penicillin allergia esetén clindmycin + aminoglikozid.
Idétartam: 48 éra.

SZAP kezdete a beteg felvételkor azonnal.

Késedelmes kezdés és /vagy kés6i miitéti ell4tds esetén nem
profilaxis hanem terdpia végzése indokoit.
Végtagamputdcid

a) II. generdcids cefalosporin + metronidazol

b) penicilin allergia esetén clindamycin

Idotartam: 24 6ra.

4.7.4. Harapott seb (emberi, dllati eredeti)

(korokozdk: emberi ordlis flérdndl emlitetteken kiviil dllati
harapdsnal Pasteurella multocida.)

a) amoxicillin + klavuldnsav

b) ampicillin + szulbaktdm

c) penicilin allergia esetén erythromycin.

IdGtartam: 48-72 6ra.

Szemészeti mitétek.

SZAP nem indokolt.

Fil-, orr-gégészet (4.1. alatt részletezett fej-, nyaksebészethez
sorolhatd eseteket leszamitva nem indokolt.)

s
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4.10. Infekciés endocarditis profilaxis.
Az Orszdgos KardiolGgiai Intézet 1992-ben kiadott médszertani
levele az irdnyadé.

Megjegyzés:

A hatékony pertoperatfv antibiotikum profilaxis végzéséhez az orszigos
rezisztencia adatok €és az Intézet rendszeres vizsgdlata sziikséges a
nozokomidlis infekciékat eldidéz6 koérokozdk ismeretére, s azok
lehetséges antibiotikum rezisztencidjira. Ennek figyelembevétele
sziikséges - kiilondsen hosszabb ideji preorerativ kérhdzi tartézkodas
esetén - az elgbbiekben javasolt profilaktikus rezsimek alkalmazdsakor.
Rezisztens kérokozdk kolonizacidja, kiiléndsen intenziv osztdlyon épolt
beteg esetén specidlis gydgyszerek adasit teheti sziikségessé. A
rendszeres mikrobioldgiai értékelés az egyébként bevélt rezsimek
idénkénti véltoztatdsat is indokolhatja.

A részletezett ajdnldsokbdl lehetGség szerint cefalosporint részesitsiik
altaldban elényben. Az egyéb gydgyszerek kiegészitéseképpen, a
spektrum  szélesitrésére  ill.  alternativaként .szerepelnek. Az
aminoglikozidok alkalmazdsat keriljik.

Ahogy a fenti ajanlasbol és a fuggelekben feltiintetett antibiotikum
listdbol kideril az ajdnldsbél igyekeztink kizdmi az életmentd
antibiotikumokat €s azokat a krittkusan silyos infekcié kezelésére
tartalékolni.

Fl
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Fiiggelék a SZAP Utmutat6hoz

A részletes ajanldsban szerepls gydgyszerek ill. gydgyszercsoportok
jelenleg hozzaférhet§ gydri készitményei és ajanlott felnétt adagjai:

Cefamandol, Mandokef 2g 719.-Ft
Cefuroxime, Zinacef 1,5g 902.-Ft
Cefoxitin, Mefoxin 2g 1.029.-Ft

1. gen. Cefalosporinok

Cefotaxime, Claforan 2g 911.-Ft
Ceftriaxon, Rocephin 2g 2 .028.-Ft
Cefoperazon, Cefobid 2g 1.335.-Ft

Penicillinszdrmaték + beta laktandz gatldk
Amoxicillin + klavuldnsav, Augmentin  1,2g 454.-Ft
Ampicillin + szulbaktdm Unasyn 1,53)g 1.555.-Ft

Egyéb

Doxycycline 200 mg 566.-Ft
Erythromycin 300-600 mg 172.-Ft
Vancomycin, Vancocyn lg 2.784.-Ft
Clindamycine, Dalacin C 600 mg 605.-Ft
Metronidazol, Klion 500 mg 280.-Ft
Kinolonok

Ofloxacin, Tarivid 200 mg 93.-Ft
Pefloxacin, Peflacine 400 mg 106.-Ft
Ciprobay 200 mg 2.704.-Ft

Aminoglikozidok (profilaxisra, addsuk csak rendkivil koriilhatarolt
esetben indokolt!!)

Gentamycin 3mg/tkg/kb.240mg/  179.-Ft

Netilmycin, Netromycin 300 mg 865.-Ft

Tobramycin, Brulamycin 3mg/kg/kb. 240mg/  488.-Ft
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On Drugs and Therapeutics

Published by The Medical Letter, Inc. ® 1000 Main Street, New Rochelle, N.Y. 10801 ® A Nonprofit Publication

Vol. 35 (Issue 906)
October 1, 1993

ANTIMICROBIAL PROPHYLAXIS IN SURGERY

Antimicrobial prophylaxis can decrease the incidence of infection, particularly wound
infection, after certain operations, but this benefit must be weighed against the risks of toxic
and allergic reactions, emergence of resistant bacteria, and superinfection (AB Kaiser in GL
Mandell et al, eds, Principles and Practice of Infectious Diseases, 3rd ed, New York:Churchill
Livingstone, 1930, page 2245). Medical Letter consuitants generally recommend antimicrobial
prophylaxis only for procedures with high infection rates and those involving implantation of
prosthetic material.

The special problem of antimicrobial prophylaxis to prevent bacterial endocarditis when
patients with prosthetic heart valves, rheumatic heart disease, or other cardiac abnormalities
undergo dental or surgical procedures was discussed in The Medical Letter Handbook of Anti-
microbial Therapy, 1992, page 53.

\

TIMING — With many antimicrobials, a single dose given just before the procedure
provides adequate tissue concentrations throughout the operation. When surgery is pro-
longed or massive blood loss occurs, or when an antimicrobial with a short half-life is used,
such as cefoxitin (Mefoxin}), a second dose may be advisable during the procedure. Post-
operative doses of prophylactic drugs are generally unnecessary.

CARDIAC — Prophylactic antibiotics can decrease the incidence of infection after open-
heart surgery, including valvular procedures and coronary artery bypass grafts (RE Ariano and
GG Zhanel, DICP Ann Pharmacother, 25:478, 1991). Single doses appear to be as effective as
multiple doses, provided that high concentrations are maintained in the blood throughout the
operation. Prophylaxis may not be necessary for pacemaker implantation in centers with a
low incidence of infection.

NON-CARDIAC THORACIC — Controlled trials of antimicrobial prophylaxis have
produced conflicting results in pulmonary resection; some have shown a decrease in wound
infection, but not in pneumonia or empyema (R Aznar et al, Eur J Cardiothorac Surg, 5:515,
1991; CC Hopkins, Rev Infect Dis, 13 suppl 10:5869, 1991). Prophylactic antimicrobials may
prevent empyema after closed-tube thoracostomy for chest trauma, but the evidence is
limited (WF Falion, Jr and RL Wears, J Trauma, 33:110, 1992).

VASCULAR — Preoperative administration of a cephalosporin decreases the incidence of
postoperative wound infection after arterial reconstructive surgery on the abdominal aorta,
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vascular operations on the leg that include a groin incision, and amputation of the lower
extremity for ischemia (CJL Strachan, J Antimicrob Chemother, 31 suppl B:65, 1993). Many
clinicians also recommend prophylaxis for implantation of any vascular prosthetic material,
including grafts for vascular access in hemodialysis.

ORTHOPEDIC — Prophylactic antistaphylococcal drugs can decrease the incidence of
both early and late infection in prosthetic joints following total hip replacement (RH Fitz-
gerald, Jr, Infect Dis Clin North Am, 3:329, 1989; AF Heath, Pharmacotherapy, 11:157, 1991).
They also decrease the rate of infection when hip and other fractures are treated with internal
fixation by nails, plates, screws or wires. Medical Letter consultants disagree on whether
patients with indwelling prosthetic joints should receive antimicrobial prophylaxis routinely
when undergoing dental, gastrointestinal, or genitourinary procedures; for long procedures,
surgery in an infected area, or other procedures with a high risk of bacteremia, administration
of an antistaphylococcal agent may be advisable.

NEUROSURGERY — Studies of antimicrobial prophylaxis for implantation of cerebro-
spinal fluid shunts have produced conflicting results (EM Brown, J Antimicrob Chemother, 31
suppl B:49, 1993). In spinal surgery, the post-operative infection rate after conventionai lum-
bar discectomy is so0 low that antibiotics have not been shown to be effective; infection rates
are higher after spinal procedures involving fusion or prolonged spinal surgery, and use of
prophylactic antibiotics is common, but controlled trials of such use are lacking. An antista-
phylococcal antibiotic may decrease the incidence of infection after craniotomy (B van Ek et
al, Scand J Infect Dis, 22:345, 1990; M Djindjian et al, J Neurosurg, 73:383, 1990).

OPHTHALMIC — Data are limited on the effectiveness of antimicrobial prophylaxis for
ophthalmic surgery, but postoperative endophthaimitis can be devastating. Most ophthaimol-
ogists use antimicrobial eye drops for prophylaxis, and many also give a subconjunctival
injection at the end of the procedure.

HEAD AND NECK — Prophyiaxis with antimicrobials has decreased the high incidence of
wound infection after head and neck operations that involve an incision through the oral or
pharyngeal mucosa (RS Weber and DL Callender, Ann Otol Rhinol Laryngol, 101:16, 1992).
Gentamicin eardrops may decrease the incidence of purulent otorrhea after pfacement of a
tympanostomy tube (RS Baker and RA Chole, Arch Otolaryngol, 114:755, 1988).

GASTRODUODENAL — The risk of infection after gastroduodenal surgery is high when
gastric acidity and gastrointestinal motility are diminished by obstruction, hemorrhage, gas-
tric ulcer or malignancy, or by therapy with Hz-blockers, such as cimetidine (Tagamet), rani-
tidine (Zantac), nizatidine (Axid), or famotidine (Pepcid). Preoperative use of a cephalosporin
can decrease the incidence of postoperative infection in these circumstances, and also after
gastric bypass surgery for obesity or percutaneous endoscopic gastrostomy (NK Jain et al,
Ann Intern Med, 107:824, 1987).

BILIARY TRACT — Antimicrobials are recommended before biliary tract surgery only for
patients with an increased risk of infection — those more than 70 years old and those with
acute cholecystitis, obstructive jaundice, or common duct stones.

COLORECTAL — Preoperative antibiotics can decrease the incidence of infection after
colorectal surgery; for elective operations, an oral regimen appears to be as effective as
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parenteral drugs (SL Gorbach, Clin Infect Dis, 15 suppl 1:5313, 1992). Whether a combination
of oral and parenteral agents would be more effective than either alone is unclear. The pro-
phylactic regimen should include antimicrobials effective against both facultative gram-
negative bacilli and anaerobes such as Bacteroides fragilis.

APPENDECTOMY — Preoperative antimicrobials can decrease the incidence of infection
after appendectomy. Regimens with activity against both facultative gram-negative bacilli
and anaerobes are more effective than those active against either alone (W Browder et al, J
Infect Dis, 159:1088, 1989).

GYNECOLOGY AND OBSTETRICS — Antimicrobial prophylaxis decreases the incidence
of infection after vaginal hysterectomy and possibly after abdominal hysterectomy (DL Hem-
sell, Rev Infect Dis, 13 suppl 10:5821, 1991). Peri- or preoperative antimicrobials can prevent
infection after emergency cesarean section in high-risk situations such as active labor or pre-
mature rupture of membranes, after first-trimester abortion in high-risk women, and also after
mid-trimester abortions (ET Houang, Drugs, 41:19, 1991),

UROLOGY —infectious disease experts do not recommend antimicrobials before urologi-
cal operations in patients with sterile urine. When the urine culture is positive or unavailable,
patients should be treated to sterilize the urine before surgery or receive a single preoperative
dose of an appropriate agent (CM Kunin, Detection, Prevention and Management of Urinary
Tract Infections, 4th ed, Phitadelphia:Lea & Febiger, 1987, p 361).

OTHER PROCEDURES — Prophylaxis with antimicrobial drugs is not routinely recom-
mended for cardiac catheterization, gastrointestinal endoscopy, arterial puncture, thoracen-
tesis, paracentesis, repair of simple lacerations, or outpatient treatment of burns.

“DIRTY"” SURGERY — “Dirty’’ surgery, such as that for a perforated abdominal viscus, a
compound fracture, or a laceration due to an animal or human bite, is often followed by infec-
tion; use of antimicrobial drugs for these operations is considered treatment rather than pro-
phylaxis and should be continued postoperatively for several days.

CHOICE OF A PROPHYLACTIC AGENT — An effective prophylactic regimen should be
directed against the most likely infecting organisms, but need not eradicate every potential
pathogen; rather, the goal is to decrease their numbers below critical levels necessary to
cause infection. For most procedures, cefazolin (Ancef; and others), which has a moderately
long serum half-life, has been effective. In institutions where methiciilin-resistant S. aureus
or methicillin-resistant coagulase-negative staphylococci have become important pathogens,
vancomycin (Vancocin, and others) should be used. For colorectal surgery and appendec-
tomy, Medical Letter consuitants prefer cefoxitin (Mefoxin) or cefotetan (Cefotan) because
they are more active than cefazolin against bowel anaerobes, including Bacteroides fragilis.
For other abdominal and pelvic procedures, including obstetrical and gynecological opera-
tions, cefazolin has been equally effective and is less expensive. Third-generation cephalo-
sporins, such as cefotaxime (Claforan), ceftriaxone (Rocephin), cefoperazone (Cefobid), cefta-
zidime (Fortaz; Tazicef; Tazidime), or ceftizoxime (Cefizox), should not be used for surgical
prophylaxis. They are expensive, their activity against staphylococci is often less than that of
cefazolin, their spectrum of activity against facultative gram-negative bacilli includes organ-
isms. rarely encountered in elective surgery, and their widespread use for prophylaxis pro-
motes emergence of resistance to these potentially valuable drugs.
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PREVENTION OF WOUND INFECTION AND SEPSIS IN SURGICAL PATIENTS

Nature of aperation

Likely pathogens

Recommended drugs

Adult dosage
before surgery’

CLEAN

Cardiac
Prosthetic vaive, coronary ar-
tery bypass, other open-heart
surgery, pacemaker implant

Vascular
Arterial surgery involving the
abdominal aorta, a prosthesis,
or a groin incision
Lower extremity amputation
for ischemia

Neurosurgery
Craniotomy

Orthopedic
Total joint replacement, inter-
nal fixation of fractures

Ophthalmic

CLEAN-CONTAMINATED
Head and neck
Entering oral cavity
or pharynx
Abdominal
Gastroduodenal

Biliary tract

Colorectal

Appendectomy
Gynecclogic
Vaginal or abdominal
hysterectomy

Cesarean section

Abortion

DIRTY SURGERY
Ruptured viscus’

Traumatic wound’®

Staphylococcus epidermidis,
S. aureus, Corynebacterium,
enteric gram-negative bacitli

S. aureus, S. epidermidis, enteric
gram-negative baciili

S. aureus, S. epidermidis, enteric
gram-negative bacilli, clostridia

S. aureus, S. epidermidis

S. aureus, S. epidermidis

S. aureus, S. epidermidis, strep-
tococci, enteric gram-negative
bacilli, Pseudomonas

S. aureus, streptococcei, orai
anaerobes

Enteric gram-negative bacilli,
gram-positive cocci

Enteric gram-negative bacilli,
enterococci, clostridia

Enteric gram-negative baciili,
anaerobes

Enteric gram-negative baciili,
anaerobes

Enteric gram-negatives, anaer-
obes, Gp B strep. enterococci

same as for hysterectomy

same as for hysterectomy

Enteric gram-negative baciili,
anaerobes, enterococci

S. aureus, Gp A strep, clostridia

cefazolin or cefuroxime
OR vancomygcin®

cefazolin

OR vancomycin3

cefazolin

OR vancomycin’

cefazolin

OR vancomycin®
cefazolin

OR vancomycin
gentamicin OR tobramycin
OR neomycin-gramicidin-

polymyxin B
cefazolin

3

cefazolin
OR clindamycin

High risk. gastric bypass, or per-
cutaneous endoscopic gastros-
tomy only: cefazolin

High risk only: cefazolin

Orai: neomycin

+ erythromycin base*
Parenteral: cefoxitin OR cefotetan
cefoxitin OR cefotetan

cefazolin
High risk only: cefazolin

First trimester high risk:®
aqueous penicillin G

OR doxycycline

Second trimester: cefazoiin

cefoxitin
OR cefotetan

either = gentamicin
OR clindamycin

+ gentamicin
cefazolin

1-2 grams v?
1gram iv

1-2 grams iV
1gram iV

1gram iV
1gram IV

1gram tV
1gram iV

1-2 grams IV

1gram iV

multiple drops
topicaily over 2 to
24 hours

100 mg subconjunc-
tivally at end of
procedure

1-2 grams IV
600-900 mg iV

1 gram IV
1gram IV

1 gram iV
1gram IV

1gram IV

1 gram IV after cord
clamping

1 million units IV
300 mg PO®
t gram IV

2 grams IV q6h
1-2 grams IV q12h
1.5 mg/kg IV q8h
600 mg IV g6h

1.5 mg/kg IV q8h
1-2 grams |V q8h

1. Parenteral prophylactic antimicrabiais can be given as a singie intravenous dose just befare the operation. Cefazolin can aiso be given intramuscu-
larly. For prolonged operations. additionat intraoperative doses shouid be given q4-8h for the guration of the procedure.
2. Some consuitants recommend an additional dosa when patients ars removed from bypass during open-heart surgery.

Far hospitals in which methicillin-resistant S. aureus and S. epidermudis frequently cause wound infection. or for patients allergic to penicillins or
cephalosparnins. Aapid IV administration may cause hypotension, which could be especially dangerous during induction of anesthesia. Even if the
drug I1s given over 60 minutes, hypotension may occur: treatment with diphenhydramine (Benadryl. and others) and further siowing of the infusion
rate may be heipful (DG Maki et al, J Thorac Cardiovasc Surg, 104:1423, 1992). For procedures in which entaric gram-negative bacilli are hkely

pathogens, such as vascular surgery involving a groin incision, cefazolin should be inciuded in the pruchvlui:.regimcn.
4, After approoriate dist and catharsis, one gram of each at 1 PM, 2 PM, and 11 PM the day before an 8 AM operation.
5. Patients with previous peivic inflammatory disease. previous gonorrhes, or muitipie sex partners.

8. Divided into 100 mg one hour before the abortion and 200 mg one haif hour after.

7. Far dirty’’ surgery, therapy should usuaily be continued for five to 10 days.
8. For bite wounds, in which likely pathogens may aiso include oral anaerobes, Eikenelia corrodens (thuman), and Pasteurelia muitocida (dog and catl,
some Medical Letter consuitants recommend use of amoxicillin-ciavulanic acid (Augmentins or ampicillin-sulbactam {Unasyni.

THE MEDICAL LETTER® (ISSN 0025-732X) is published and orinted in the USA bi-weexiy by The Madicai Letter. lﬂc.; 1 non-grofit corporation. Secang-
class postage paid at New Rachelle, N.Y., and at additional mailing offices. POSTMASTER: Send address changes (@ THE MEDICAL LETTER at 1000 Main
Street, New Rocheile, N.Y. 10801-7537, Subscription fees: | year, $37.50; 2 yaars, $51.00; 3 years. $83.50 (S18.75 — U.S. Funas ~ per year for individy.
al subscriptions to students, interns, residents, and fallows in the USA and Canada; spectas fees for buik oraers!. Subscriptions are accested with the
understanging that no part of the material may be reproduced or transmitted by any process in whoie or 1n part wIlROUL DFIOr DermISSION IN writing,
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INFECTIOUS DISEASES SOCIETY OF AMERICA QUALITY STANDARDS FOR
INFECTIOUS DISEASES

Purpose of Quality Standards for Infectious Diseases

Peter A. Gross, Trisha L. Barrett, E. Patchen Dellinger,
Peter J. Krause, William J. Martone,

John E. McGowan, Jr., Richard L. Sweet,

and Richard P. Wenzel

The following quality standards have been developed by
the Quality Standards Subcommittee of the Clinical Affairs
Committee of the Infectious Diseases Society of America
(IDSA). The goal is to make available to infectious disease
specialists and other physicians clear. logical. discrete stan-
dards that can be applied without controversy in most hospi-
tal settings to the review of the care of patients with certain
infectious disease problems. Members of the subcommittee
represent the IDSA (Peter A. Gross. Chairman, and John E.
McGowan. Jr.), the Society for Hospital Epidemiology of
America (Richard P. Wenzel), the Surgical Infection Society
(E. Patchen Dellinger). the Pediatric Infectious Diseases Soci-
ety (Peter J. Krause). the Centers for Disease Control and
Prevention (William J. Martone). the Obstetrics and Gyne-
cology Infectious Diseases Society (Richard L. Sweet), and
the Association of Practitioners of Infection Control (Trisha
L. Barrett). The standard is endorsed by the IDSA.

Rather than writing a comprehensive guideline covering
all aspects of care for a particular topic. we have emphasized
important. incontestable aspects. In most instances. the stan-

Table 1. Categories reflecting the strength of each recommenda-
tion for or against its use. )

Category Deriniton

A Good evidence to support a recommendation for use

B Moderate evidence to support a recommendation for use

C Poor evidence to support a recommendation for or against use
D Moderate evidence 10 supporn a recommendation against use
E Good evidence to support a recommendation against use

NOTE. Table is adapted from [1].

Reprints or correspondence: Dr. Peter A, Gross. Department of Internaj
Medicine. Hackensack Medicat Center. 30 Prospect Avenue, Hackensack.
New Jersey 07601,

Clinical Infectious Diseases 1994:18:421
© 1994 bv The University ot Chicago. All ngnts reserved,
1038-4838/94/1803-0023502.90

From Hackensack Medical Center, Hackensack. and New Jersev Medical
School, Newark. New Jersev: Alta Bates Medical Center, Berkeley.
California; University of Washington Medical Center. Seattfe.
Washington: Hartford Hospital. Hartford. Connecticut; Hospital
Infecrions Program, Centers for Disease Control and Prevention. and
Emory University School of Medicine, Atlanta, Georgia: Magee Women's
Hospital, University of Pittsburgh School of Medicine. Pitisburgh.
Pennsyivania: and University of lowa Hospitals and Clinics.

: lowa City. lowa

Table 2. Categories reflecting the quality of evidence on which
recommendations are based.

Grade Definition

I Evidence from at least one properly randomized. controlled trial

it Evidence from at least one well-designed clinical trial without
randomization. from cohort or case-controlled analytic studies
(preferably from more than one center). from multiple time-
series studies, or from dramatic results in uncontrolled
experiments

11 Evidence from opinions of respected authorities. based on
clinical experience. descriptive studies. or reports of expert
committees

NOTE. Table is adapted from [1].

dard we have chosen is analogous to a single indicator or a
few branch point indicators of a practice guideline.

Since many practice guidelines are difficult to implement,
we have focused on implementation. proposing mechanisms
for implementation that are fikely to succesd but also leaving
room for the varability that will be encountered in local
circumstances. We will update these standards periodically.

Our goal was not to offer an exhaustive list of references:
instead. we have included only essential and recent publica-
tions. We have classified the strength of each recommenda-
tion and the quality of the evidence supporting that recom-
mendation according to the scheme shown in tables | and 2.

~respectively [1]. Finally, we have adapted an abstract format
‘from a recent article on abstracts for clinical practice guide-
lines [2]. Other quality standards are being planned.

References

. McGowan JE Jr. Chesney PJ. Crosslev KB. LaForce FM. Guidelines for
the use of systemic glucocorticosteroids in the management of selected
infections. J Infect Dis 1992:163:1-13.

2. Hayward RS. Wiison MC. Tunis SR. Bass EB. Rubin HR. Haynes RB.
More inormative abstracts of articles describing efinical practice guide-
lines, Ann {ntern Med 1993:118:731-7.
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Qualify Standard for Antimicrobial Prophylaxis in Surgical Procedures

E. Patchen Dellinger, Peter A. Gross, Trisha L. Barrett,
Peter J. Krause, William J. Martone,

John E. McGowan, Jr., Richard L. Sweet,

and Richard P. Wenzel

Objective. The objectives of this quality standard are (1) to
provide an implementation mechanism that will faciiitate the
reliable administration of prophylactic antimicrobial agents to
patients undergoing operative procedures in which such a prac-
tice is judged to be beneficial and (2) to provide a guideline that
will help local hospital committees formulate policies and set up
mechanisms for their implementation. Although standards in
the medical literature speil out recommendations for specific
procedures, agents, schedules, and doses, other reports docu-
ment that these standards frequently are not followed in
practice.

Options. We have specified the procedures in which the ad-
ministration of prophylactic antimicrobial agents has been
shown to be beneficial, those in which this practice is widely
thought to be beneficial but in which compelling evidence is
lacking, and those in which this practice is controversial. We
have examined the evidence regarding the optimal timing of
drug administration, the optimal dose, and the optimal duration
of prophylaxis.

Outcomes. The intended outcome is more uniform and reli-
able administration of prophylactic antibiotics in those circum-
stances where their value has been demonstrated or their use has
been judged by the local practicing medical community to be
desirable. The result should be a reduction in rates of postopera-
tive wound infection in conjunction with a limitation on the
quantities of antimicrobial agents used in circumstances where
they are not likely to help.

Evidence. Many prospective, randomized. controlled trials
comparing placebo with antibiotic and comparing one antibiotic
with another have been conducted. In addition, some trials have
compared the efficacy of different doses or methods of adminis-
tration. Other papers have reported on the apparent efficacy of
administration at different times and on actual practice in spe-
cific communities. Only a small group of relevant articles found
through 1993 are cited herein. When authoritative reviews are

Reprints or correspondence: Dr. E. Patchen Dellinger, Depariment of
Surgery. RF-25. University of Washington Medical Center, 1959 N.E. Paci-
fic Streer. Seattle. Washington 98195.

Clinical Infectious Diseases 1994;18:422-7
© 1994 by The University of Chicago. All rights reserved.
1058-1338/94/1803-0024502.00

From the University of Washingron Medical Center. Seattle. Washington;
Hackensack Medical Center, Hackensack. and New Jersev Medical
School, Newark. New Jersey: Alta Bates Medical Center. Berkeley.,

California: Hartford Hospital, Hartford. Connecticut: Hospital Infections

Program. Centers for Disease Control and Prevention. and Emory
Universitv School of Medicine, Atlanta, Georgia: Magee Woman's
Hospital. University of Pitisburgh School of Medicine, Pittsburgh,
Pennsvivania: and University of lowa Hospitals and Clinics,

lowa City. lowa

available, these—rather than an exhaustive list of original refer-
ences—are cited.

Values. We assumed that reducing rates of postoperative in-
fection was valuable but that reducing the total amount of anti-
microbial agents employed was also worthwhile. The cost of and
morbidity attributable to postoperative wound infections should
be weighed against the cost and potential morbidity associated
with excessive use of antimicrobial agents. )

Benefits, harms, and costs. More reliable administration of
antimicrobial agents according to recognized guidelines should
prevent some postoperative wound infections while lowering the
total quantity of these drugs used. No harms are anticipated. The
costs involved are those of the efforts needed on a local basis to
design and implement the mechanism that supports uniform
and reliable administration of prophylactic antibiotics.

Recommendations. All patients for whom prophylactic anti-

" microbial agents are recommended should receive them. The

agents given should be appropriate in light of published guide-
lines. A short duration of prophylaxis (usually <24 hours) is
recommended.

Validation. More than 50 experts in infectious diseases and
10 experts in surgical infectious diseases and surgical subspecial-
ties reviewed the standard. In addition, the methods for its im-
plementation were reviewed by the American Society of Hospi-
tal Pharmacists.

Sponsors. The Quality Standards Subcommittee of the Clin-
ical Affairs Committee of the Infectious Diseases Society of
America (IDSA) developed the standard. The subcommittee was
composed of representatives of the IDSA (P.A.G. and J.EXM.),
the Society for Hospital Epidemiology of America (R.P.W.), the
Surgical Infection Society (E.P.D.), the Pediatric Infectious Dis-
eases Society (P.J.K.), the Centers for Disease Control and Pre-
vention (W.J.M.), the Obstetrics and Gynecology Infectious
Diseases Society (R.L.S.), and the Association of Practitioners
of Infection Control (T.L.B.). Funding was provided by the
IDSA and the other cooperating organizations. The standard is
endorsed by the IDSA.

Statement of Purpose

Our purpose is to standardize the use of prophylactic anti-
microbial agents in association with surgical procedures and
thus to reduce the incidence of wound infections and mini-
mize the expenses and adverse reactions attributable to over-

use of antibiotics.
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Background Information

Wound infections are among the most common nosoco-
mial infections among hospitalized surgical patients and are
the second or third most common nosocomial infections
among all hospitalized patients [1-3]. Surgical wound infec-
tions result in the administration of more antibiotics. an in-
crease in the cost of care, and a prolongation of hospital stay
[4]. Additional antibiotic use increases environmental pres-
sure favoring the emergence of antimicrobial resistance. Ex-
tensive medical literature documents that the appropriate
perioperative prophylactic use of antimicrobial agents can
reduce the incidence of postoperative wound infections
[5-11].

Since early reports of this effect. research has focused on
the delineation of the specific surgical procedures in which
antimicrobial prophylaxis is beneficial. the optimal agents,
and the optimal timing and duration of administration of
those agents. It is widely agreed that antimicrobial prophy-
laxis is beneficial in operations entailing entry of the gastroin-
testinal tract. with the consequent exposure of the surgical
wound to endogenous intestinal bacteria. A single exception
is elective surgery on the stomach for duodenal ulcer disease;
in this situation the highly acidic environment results in a
very low endogenous bacterial density. and thus rates of post-
operative infection are low. Antimicrobial prophylaxis is rec-
ommended for high-risk gastroduodenal surgical procedures.
These high-risk procedures include operations for cancer.
gastric ulcer. bleeding. obstruction (including pyloric steno-
sis), and perforation as well as surgery involving patients who
have received effective acid-reducing therapy. whether medi-
cal (H2 blockers. proton pump inhibitors) or surgical [5-11].
Prophylaxis is also recommended for gastric operations when
the patient is morbidly obese [5-11]. The biliary tract is nor-
mally sterile. with only a low rate of colonization when elec-
tive operations for stone-related disease are undertaken in
young patients: accordingly. antimicrobial prophylaxis in bil-
iary surgery has been recommended only for high-risk pa-
tients~—defined as those who are >60 vears oid or who have
had common duct stones. bile duct obstruction. recent acute
cholecystitis. or prior operations on the biliary tract [5-11].

For elective surgical procedures on the colon, rates of in-
fection are high when antimicrobial prophylaxis is not used
[11-13], and such prophylaxis is not controversial. For most
other types of surgical procedures. parenteral administration
is standard when prophyiaxis is opted for. However. for co-
lon procedures. oral (luminal) and/or parenteral administra-
tion may be used. Studies have demonstrated the efficacy of
cither route, but the benetit of the two combined has not
been firmly established {13]. The most common practice in
the United States is oral antibiotic administration along with
mechanical bowel cleansing the evening before the opera-
tion and parenteral antibiotic administration in the operating
room just before incisicn 712, 141
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Other procedures that do not require entry into the gastro-
intestinal tract but that are associated with a high rate of
infection (e.g.. lower-extremity vascular procedures, hyster-
ectomy, and primary cesarean section), with devastating
consequences of infection (e.g.. joint replacement or other
prosthetic hardware placement, cardiac procedures. and aor-
tic vascular grafting). or with both (craniotomy) have been
widely accepted as indications for antimicrobial prophylaxis
[5=11]. Whether the benefits outweigh the risks has been
questioned for “clean.” low-risk procedures such as hernia
repair, breast operations. and skin surgery [15-24]. It may be
that the benefits exceed the risks in these procedures when a
risk index or some other information indicates an increased
probability of postoperative wound infection {10. 25, 26).
The advantages of prophylaxis are especially evident when
the risk of infection is high.

Urologic and gynecologic procedures that involve the in-
testinal tract are covered by the guidelines listed above for
general surgical procedures. Like hysterectomies, gyneco-
logic procedures entailing entry of the vagina probably ail
merit prophylaxis. Urologic procedures that do not involve
entry into the intestine and that do involve patients with
sterile urine are clean operations. If the urine is infected. it is
preferable to sterilize it before beginning an elective proce-
dure on the genitourinary tract {11]. If that is not possible,
then antimicrobial therapy targeting the responsible patho-
gens should be initiated before the procedure and continued
until the urinary tract infection has resolved.

The selection of an antimicrobial agent can be confusing.
Literally dozens of agents have been reported to be effective
in reducing rates of wound infection following most proce-
dures. Hundreds of articles on trials of antimicrobial prophy-
laxis in surgical procedures have been published in the past
decade. In general terms. the agent chosen should be effec-
tive against the pathogens most often recovered from infec-
tions occurring after that specific procedure and against the
endogenous flora of the region of the body being operated
upon. In practical terms, the most common recommenda-
tion is the use of cefazolin for operations that do not involve
the distal ileum. appendix, or colon [5-11]. Operations on
the latter sites require the use of an agent—or combination
of agents—with activity against both aerobic and facuitative
enteric bacteria and against the obligate anaerobes of the
colon. including Bacteroides fragilis {13}]. Cefotetan or cefox-
itin is recommended. Newer, “advanced-generation™ agents
have not been proved to be more effective than cefazolin,
cefoxitin, or cefotetan for prophylactic purposes [11]. While
Enterococcus species are frequently present in the endoge-
nous bowel flora. no reports have described a greater reduc-
tion in surgical-site infections for antimicrobial regimens
with specific activity against the enterococci than for regi-
mens lacking such activity. Regimens active against enterc-
cocci (ampicillin, amoxicillin. or vancomycin combined
with gentamicin) are. however, recommended for prophy-
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laxis of endocarditis when a patient with certain cardiac le-
sions undergoes genitourinary or gastrointestinal tract proce-
dures [27].

Studies of animals have demonstrated that antimicrobial
drugs are most effective for preventing postoperative infec-
tion when they are administered before the operation begins.
In nearly all recent clinical trials, the administration of pro-
phylactic agents has been initiated within 120 minutes be-
fore incision. Recent reports have confirmed the importance
of this timing {20. 21. 28)]. Indeed, pharmacokinetic data
indicate the desirability of administration as close to the time
of incision as is practical—e.g.. at anesthesia induction [29,
30]. If a drug with a short haif-life is given 120 minutes be-
fore incision, its levels may be very low during most of the
procedure. Postoperative initiation of antimicrobial “*pro-
phylaxis™ is still relatively common in practice {28, 31-33]
but is not recommended. nor is the administration of the first
dose after incision desirable. (Cesarean section. is a specific
exception. as discussed below.) '

The necessary duration of antimicrobial prophylaxis is not
clear. In the earliest clinical trials. the duration was 12 hours.
Reports of trials employing longer durations have continued
to appear periodically. and considerably longer durations are
common in clinical practice [28. 31-33], although their ben-
efit has not been proved. While a single report suggests
greater efficacy of a longer course of prophylaxis in certain
high-risk patients undergoing peripheral vascular procedures
[34]. most of the published data support a short duration {11,
21, 351

The Standard

Throughout this standard, the strength of each recommen-
dation and the quality of the evidence supporting it are given
in bold type: these ratings are defined in tables | and 2.
respectively. of “Purpose of Quality Standards for Infectious
Diseases” on page 421 of this issue [36] and are adapted
from McGowan et al. [37].

Procedures

Parenteral antimicrobial prophylaxis should be adminis-
tered for the following surgical procedures: procedures that
entail entry into the gastrointestinal tract (A, I), whether
esophageal. gastric.* small intestinal, biliary. colonic. or ap-

* “High-risk™ patients, defined as patients undergoing gastric procedures
for cancer. gastric ulcer. bleeding. or obstruction: morbidly obese patients:
or patients with iatrogenic or natural suppression of gastric acid secretion.

*High-risk™ patients. defined as those >60 years old. those with recent
symptoms of acute inflammation. common duct stones. or jaundice: or
those who have previously undergon biliary surgery.

‘.Ornl prophylaxis with neomycin pius ervthromycin or another proven
regimen. administered for |8 hours preoperatively. is sufficient for sched-
‘nad wsien seerations in which the bowel can be efectively cleansed. When
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pendiceal®; head and neck procedures that entail entry into
the oropharynx (A, I abdominal and lower-extremity vascu-
lar procedures (A, I); craniotomy (A, I); orthopedic proce-
dures with hardware insertion (A, I); cardiac procedures with
median sternotomy (A, I); hysterectomy (A, I): primary ce-
sarean section or other cesarean sections involving pro-
longed rupture of membranes! (A, I); and procedures that
include the implantation of permanent prosthetic materials®
(B, ).

Parenteral antimicrobial prophylaxis is optional for the fol-
lowing procedures: breast and hernia procedures** (B, I
other “clean™ procedures in which the clinical setting indi-
cates an increased risk of infection** (B, II); ordinarily
clean procedures in which contamination takes place” (G,
HI); and low-risk gastric and biliary procedures** (B, III).

“Minimally invasive”™ procedures (C, III). No available
data indicate how these recommendations should be appiied
to so-called minimally invasive procedures. such as laparo-
scopic cholecystectomy and laparoscopically assisted bowel
resection. Pending further data, it seems safest to apply the
standards that would be used for the same procedure done
through a traditional incision.

Open urologic procedures (B, III). Open urologic proce-
dures that involve the bowel are covered by the guidelines
that have been developed largely for general surgical proce-
dures. The literature for transurethral procedures is large and
controversial. It seems prudent to eradicate bacteriuria be-
fore undertaking any urinary-tract procedure when clinical
circumstances permit. Beyond that. local guidelines for im-
plementation of the standard should reflect local practice.

cleansing is impossible because of obstruction or another emergency condi-
tion or when the surgeon wants to provide extra prophyiactic protection to a
high-risk patient. parenteral antimicrobial agents may aiso be administered.
An agent effective against Enterobacieriaceae and organisms of the B. fragi-
lis group should be used.

f1f the appendix is freely perforated or associated with an abscess. then
antimicrobial administration is considered therapeutic and not prophylactic
and should be continued until an appropriate clinical response is elicited.
An agent effective against Enterobacteriaceae and organisms of the B. fragi-
fis group should be included in the regimens used for both prophylaxis and

therapy.
! For cesarean section. standard practice is to administer the prophylactic
antimicrobial agent immediately after the cord is clamped [7. 11. 38).

* This standard is widely recommended and practiced. although specific
data for the wide range of prosthetic devices in common use are not avail-
able. The list includes various CNS shunts. vascular-access devices. pros-
thetic mesh for hernia repair. and many other types of devices in addition to
specific devices. such as orthopedic hardware and cardiac vaives. that are
covered in other standards.

** Many authorities believe that these procedures do not require antimi-
crobial prophyiaxis. Certain clinical factors increase the risk of postoperative
infection and may increase the motivation to administer prophylactic agents
[12]. These factors include an American Society of Anesthesiologists preop-
erative assessment of 3. 4, or 5 [28]; the diagnosis of three or more major
preoperative conditions [27]; and the expectation that an operation will last
longer than 2 hours [27] or longer than the 75th percentile for that proce-
dure [28]. (See specific references for details.) An undesirable local rate of
wound infection may also increase the benefits conferred by antimicrobial
prophvlaxis.
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Procedures involving newborns (C, III). 1t is common
practice among pediatric surgeons to administer broad-spec-
rum antimicrobial prophylaxis for most operative proce-
dures involving infants <30 days old. No specific data ad-
dress the necessity for or effectiveness of this practice.

Choice of Antimicrobial Agents

Many antimicrobial agents have been demonstrated to be
effective for perioperative prophylaxis. The drug chosen
should be active against the pathogens most commonly asso-
ciated with wound infections following the specific proce-
dure and against the pathogens endogenous to the region of
the body being operated upon. For procedures involving the
distal ileum. colon. or appendix. the drugs used should al-
ways be active against both the Enterobacteriaceae and the
common enteric anaerobic species. especially the B. fragilis
group [5~11. 13]. Although infections following gvnecologic
operations (especially hysterectomy) often involve anaerobic
bacteria. combinations including drugs specific for anaer-
obes have not been shown to be superior to cefazolin alone
[5. 11, 38-41]. An acceptable option is to use cefotetan or
cefoxitin for operations involving the distal ileum. appendix,
or colon and to use cefazolin for all other procedures (A, I).

Vancomycin can be given instead of cefazolin to patients
who are allergic to cephalosporins or in settings where in-
fections with methicillin-resistant Staphvilococcus aureus
(MRSA) are prevalent. Since vancomycin provides no activ-
ity against faculative gram-negative bacilli. which may be
involved in settings such as upper gastrointestinal surgery,
lower-extremity vascular surgery. or hysterectomy. another
agent with gram-negative activity should be added to the
regimen under these circumstances. If vancomycin is being
given because of concern over MRSA, cefazolin can be ad-
ministered in addition. If allergy to cephalosporins is the
concern. aztreonam or an aminoglycoside can be adminis-
tered with vancomycin. An aminoglyvcoside can be com-
bined with either clindamycin or metronidazole. or az-
treonam can be combined with clindamycin to substitute for
cefoxitin or cefotetan for the treatment of allergic patients
undergoing a colonic procedure. Aztreonam should not be
used in a two-drug combination with metronidazole because
this combination lacks activity against gram-positive cocci

and may permit a higher rate of infection caused by S. aureus --

[42]. If this combination is used. an agent with activity
against gram-positive cocci must also be included. Unfortu-
nately. data on the efficacy of these alternative regimens are
not available (C, HI).

Dose

Few reports have focused on the appropriate dose for anti-
microbial prophylaxis [43]. The prophylactic dose should
never be smaller than the standard therapeutic dose of a
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drug. In light of the short duration of administration recom-
mended for prophylaxis and the safety profile of most pro-
phylactic antimicrobial agents. it is reasonable to use a dose
on the high side of the usual therapeutic range (e.g.. 1-2 g of
cefazolin. cefoxitin, or cefotetan for adults and 30-40 mg/kg
for children) (C, III).

Timing

The goals in prophylaxis are to achieve inhibitory antimi-
crobial levels at incision and to maintain adequate levels for
the duration of the procedure. Agents used for parenteral
perioperative prophylaxis should be administered intrave-
nously during the interval beginning 60 minutes before inci-
sion [30]. Administration up to the time of incision—or as
close as possible to that time—is preferred (A, I [29].

For cesarean section, antimicrobial prophylaxis should be
delayed until the umbilical cord is clamped and then should
be initiated immediately (A, I) 3. 9. 38].

Duration

The optimal duration of perioperative antimicrobial pro-
phylaxis is not known. Many reports document effective pro-
phylaxis with a single dose of drug (B, II). It is likely that no
further benefit is conferred by the administration of addi-
tional doses after the patient has left the operating room.
Thus. pending further data. postoperative administration is
not recommended (C, III). Antimicrobial prophylaxis
should certainly be discontinued within 24 hours of the oper-
ative procedure (B, III).

The optimal duration of prophylaxis for cardiac opera-
tions is still being debated. and many investigators believe
that longer durations are needed (C, III) [44]. However, the
continuation of prophylaxis until all catheters and drains
have been removed is not appropriate.

Repeated Doses During the Surgical Procedure

The need to administer additional doses of a prophylactic
antimicrobial agent during an operative procedure of long
duration has not been clearly defined. A number of refer-
ences. however, document a reduced rate of effectiveness of
antimicrobial prophylaxis in lengthy procedures {45-47] and
when levels of drug in serum or tissue are low during a proce-
dure [48, 49]. Current information indicates that additional
intraoperative doses of an antimicrobial agent should be
given at intervals of one or two times the half-life of the
drug'™ so that adequate levels are maintained throughout the

operation (C, III).

* Representative half-lives (with normal renal function) of the antimicro-
bial agents usually recommended for prophylaxis are as follows: cefazolin.
1.8 hours: vancomycin, 3-9 hours: cefoxitin, 40-60 minutes: cefotetan.
3=4.6 hours: aztreonam. 1.6~2.1 hours: amincgivcosides. 2 hours: clinda-
mycin. 2.4=3 hours: and metronidazeiz,  wurs,

107
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Implementation

The standard should be implemented by incorporating the
administration of perioperative prophylactic antimicrobial
drugs into the routine procedures executed in the operating
room by either the anesthesiologist or the circulating nurse.
For example. a standard check-off box on the medical record
forms could be routinely completed by either of these individ-
uals or by the nurse in the preoperative holding area. The
dose, route, and exact time of administration of a parenteral
agent—or the surgeon’s specific instruction not to give such
an agent—would be noted. For cases in which no parenteral
antimicrobial agent was administered. the form would be
checked to indicate that oral antimicrobial drugs had previ-
ously been given for a scheduled colon procedure, that the
surgeon had determined that prophylaxis was not indicated.
or that the patient was receiving therapeutic antibiotics at the
time of the procedure. :

It might be helpful to develop preprinted standing orders
for antimicrobial prophylaxis from each surgical division for
all operations in its speciaity in which prophylaxis is deemed
appropriate. The forms should be developed by a joint com-
mittee of surgeons. anesthesiologists. and nurses. with partici-
pation of the hospital’s operating room. pharmacy and thera-
peutics. and infection control committees, and should
include recommendations about the usual drug choices (in-
cluding a reminder about the need for anaerobic coverage in
cases involving the colon). Provision should be made for ad-
ministering antimicrobial agents other than those usually
chosen. and the reason for such a choice should be delin-
eated. Standard antimicrobial choices can be listed with their
usual doses and half-lives. and the form can include the rec-
ommendation that an additional dose be administered if the
duration of the operation exceeds approximately twice the
half-life of the drug being used. The form should record the
time of antimicrobial administration and the time of inci-
sion. The operating room should stock the usual prophylac-
tic drugs listed on the standard form. and the standard drug
in the standard dose should be provided to the anesthesiolo-
gist along with the anesthetic agents. The presence of a satel-
lite pharmacy in the operating-room area may be helpful in
this respect.

Alternative programs that accomplish the same goals may
be developed and instituted on the local level. In fact. levels
of compliance and implementation will probably be highest
with locaily developed procedures. A sample form should be
developed as a model by the Quality Standards Subcommit-
tee of the IDSA and should be modified bv local institutions
as needed. The quality assurance committee of the individ-
ual hospital should conduct periodic surveys to determine
that initial doses are being administered before incision and
that additional doses are being given during the operation if
necessary.

The guidelines sheuld encourage the administraticn of
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prophylactic antibiotics for a total of <24 hours; to this end.
a standard prophylaxis order could specify automatic discon-
tinuation of prophylaxis at the time determined by the indi-
vidual hospital committee developing the local guidelines.
The quality assurance committee of the hospital should be
encouraged to conduct periodic surveys of the records of
surgical patients to determine whether prophylaxis has
indeed been discontinued within 24 hours. If the incidence
of prophylactic drug administration after 24 hours is high. a
program should be developed to reduce long-term antibio-
tic use.

Compliance with the principles of prophylactic antibiotic
administration should be reviewed at least annually by the
hospital’s infection control or quality assurance committee
or by another designated body within the hospital. Data on
prophylactic antibiotic use should be summarized by type of
procedure. surgeon (coded anonymously). and service. Sum-
mary data should be reported periodically to the appropriate
committees and persons, including the operating room, qual-
ity assurance. and pharmacy and therapeutics committees
and the chiefs of surgical services. The surgical chiefs should
have access to data regarding individual surgeons. If the re-
sults are not satisfactory. the chief should take corrective ac-
tion. The implementation and continued monitoring of this
standard would be an ideal quality-assurance project. If the
infection control committee is monitoring postoperative
wound infections. their occurrence can be studied in relation
to the appropriate use of prophylactic antimicrobial agents.
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Improved Antibiotic Usage Following

'lntroduction of a Novel Prescription System

William A. Durbin, Jr, MD; Barbara La;}idas, MS, RPh; Donald A. Goldmann, MD

.

® Was investigatad the impact of a novel antibiotic prescription system on
antibiotic use. After a two-month baselins monitoring period, an antibiotic
prescription form was introduced on surgical and medical wards, which
obliged physicians to catagorize antibiotic use as prophylactic, empirical
(culture resuils unavailabls), or tharapeutic. Depending on the category,
administration of antibictics was automatically discontinued after two days
{prophylactic), three days (ampirical), or seven days {therapeulic) unless the
physician renewed the order or specitfied an aiternate duration of administra-
tion. In the subssquent two-month intarvention period, 233 (60%) of 390
surgical patients receivad prophylactic antibiotics compared with 281 (68%)
of 413 in the bassline pericd. Mean duration of prophylaxis waa reduced
from 4.9+2.4 days to 2.9+1.6 days. In the intervention period, 11% of
patiants received their first prophylactic dose postoperatively, compared
with a 30% baseline rate. The percentage of urology patients receiving
appropriate therapy for urinary tract intection Increased from 38% to 89%.
No significant changes in antibiotic use were noted on the medical service.
This antibiolic prescriptiom system may have a substantial Impact on

antibiotic use.
(JAMA 1881;246:1795-1800)

THE USE of antibiotics in American
hospitals has increased dramatically
during the past two decades.’” This
trend has been noted in pediatric as
well as adult populations; recent stud-
ies indicate that approximately 35%
of infants and children admitted to
hospitals receive antibiotics.** The
indications for antibiotic administra-
tion are not always clear,® and the
duration of antibiotic therapy is often
longer than generally recommended.’

From the Departments o! Pedialrics, Worcester
City Hospital and the University of Massachusetts
Schoal of Medicine, Worcester, Mass (Dr Durbin),
the Pharmacy Department, Brigham and Women's
Hospitsl {Ms Lapidas), and the Division of intec.

tious Diseases, Tha Children’s Hospital Medical - -

Canter and the Depariment of Pediatrics, Harverd
Medical School (Dr Goldmsnn), Bostan.

Haprinl requests to Division of inlectious Dis-
eases, The Children's Hospital Medical Center,
300 Longwood Ave, Boston, MA 02115 (Dr Gold-
mann),

These studies prompted us to evaluate
antibiotic usage in our hospital and to
consider possible methods for identi-
fying and limiting excessive or inap-
propriate antibiotic administration.

A variety of strategies for control-
ling the unwarranted use of anti-
biotics has been suggested, including
physician education,** control of anti-
biotic release by the infectious dis-
ease service,”'” removal of drugs from
the formulary," peer audit of pre-
scribing practices,'” and monitoring of
antibiotic use by a clinical pharma-
cist.” Unfortunately, these ap-
proaches either are impractical for
many hospitals, are not efficacious, or
have not been subjected to adequate
study,

We elected to evaluate another
approach based in part on the limited
experience of other investigators who
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noted reduced antibiotic use when
physicians were compelied to explain
their use of anttbiotics and to reorder

" antibiotics frequently." We intro-

duced an antibiotic prescription form
that required the physician to indi-
cate the rationzle for antibiotic
administration. The pharmacy auto-
matically discontinued antibiotics af-
ter a predetermined number of days
depending on the indication for thera-
py designated on the prescription
form. This report summarizes :he
favorable impact of this prescription
system on antibiotic usage in our -
hospital.

METHODS
Baseline Study

For two months in the winter of 1978 to
1979, we collected baseline information on
antibiotic usage in medical and surgical
patients at our hospital. Four surgical
wards with 70 beds for general surgery,
urology, plastic surgery, and otolaryngolo-
gy patients were surveyed. Surveillance
was also performed on a cardiac surgery
unit of ten beds and on the largest and
most representative pediatric floor, a gen-
eral infant and toddler ward with 31 beds.
Orthopedic and neurosurgery wards were
not monitored, since a preliminary survey
had disclosed that in contrast to other
divisions, almost all patients undergoing
surgery on these services received a stan-
dard course of antibiotic prophylaxis for
48 hours or less.

A data sheet was completed by one of
the investigators for each patient ad-
mitted to the study wards. Recorded infor-
mation was ohtained solely by review of
medical records, medication sheets, and
lahoratory reports and included the pa-
tient's name, age, diagnosis, operative pro-
cedures, antibictic therapy, culture and
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antihiotic susceptibility results, serum
antihiotic levels, WRC counts, and liver
function test and renal function test
results. Antibiotic data included the drugs
that were administered, dosage, time of
first dose, dosage interval, and duration of

therapy. While performing their surveil-.

lance, the investigators did not discuss
antibiotic use with physicians or nurses..

Intervention Period

One month after completion of baseline .
surveillance, an antibiotic prescription
form was introduced in the same six wards
(Fig 1). Meetings were held with all house
staff- physicians (who write all arders at
our hospital), nurses, and pharmacists
who would be using the form to explain
the mechanics of the study. For the next
two months (intervention period), only
antibiotic orders that were written on this
prescription form were honored by the
pharmacy and nursing stafl. When writ-
ing antibiotic orders, physicians were
required to categorize their use of antihi-
otics as prophylactic, empirical, or thera-
peutic and to write their prescription in
the corresponding section of the form.
These prescription categories were defined
as follows: Prophylaxis referred hoth to
perioperative antibiotic therapy given to
prevent the development of infections
related to surgery as well as to chronic
antibiotic prophylactic or suppressive
therapy (principally for .recurrent or
chronie urinary tract or middle ear infec-
tions). Empirical therapy was given for
patients with suspected or known infeetion
for which bacteriologic confirmation was
unavailable at the time antibiotic therapy

“was initiated. Therapeutic antibintics were

selected when the site and microorganism
of an infection were known. Fach time
antibiotic therapy was changed. a new
order was written in the appropriate see-
tion of the form.

Depending on the category of antihintic
therapy chosen, physicians were asked.
hut not required, to record basic clinical
information, such as the planned surgical
procedure, the suspected site of infection,
and the culture results. These duta were
requested to encourage physicians to
review the information on” which they
would be making their therapeutic deci-
sions.

When the aniibiotie prescription form
was received in the pharmacy, an auto-
matic antibiotic discontinuation date was
assigned, depending on the category of use
selected by the physician. Surgical prophy-
laxis was discontinued at twe davs, a
duration consistent with or exceeding the
recommendation of most aunthorities,”""
Empirical antibiotic therapy was auto-
matically discontinued after three days, a
time at which culture and antibiotic sus-
ceptibility results are usually availahle.
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Fig 1.—Antibiotic prescription form.

Administration of therapeutic and long-
term prophylactic antibiotics was diseon-
tinued after seven days, as are all medica-
tions at our hospital.

Several safeguards were huilt into this
antibiotic prescribing system to ensure
that antibiotic therapy was not inadver-
tently or prematurely discontinued. Most
important, physicians always ‘hud  the
oplion of overriding antomatic discontin-
uiation by writing orders for the precise
duration of antibiotic administration they
desired. Furthermare, a prominent “anti-
hiotic expiration” sticker was placed in the
progress notes of the patient’s chart by a
pharmacist 24 hours hefore automatic dis-
continuation, thus giving the physician
ample time to renew or rewrite the order.
Last, a physician-investigator made daily
rounds Lo be certain that no patient who

clearly needed antibiotics had therapy
inadvertently terminated.

During the two-month intervention pe-
rind, data were compiled for all patients
admitted to the study wards. The data
collected and the methods used were the
same as in the baseline survey.

RESULTS

Comparability of Baseline
and Intervention Periods

The baseline and intervention peri-
ods were similar with respect to the
number of patients admitted to the
surgical wards. During the baseline
period, 413 patients underwent
elective surgery (general surgery, 142;
otolaryngology, 71; plastic surgery,
76; cardiac surgery, 53; urology, 1),
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Antibiotic Prophylaxis tor Eteclive Surgery

Duration of Antiblotic
Therapy, Days {£S0)

No. (%) of Patients Recelving
First Dose Postoperatively

No. {°5) of Patlents Recelving
Antibictics for Surgery

Service Bassaline intervention Basseline Intervention Baseline Intervention
General surgery 75(53) 55(a1) 42(56) 7(13) 46126 3.2¢21
Ototaryngology 34(48) 32(46) 29(85s) 17(53) ND* ND
Plastic surgery ) S1{67) 35(49) 14(27) 2(6) 55123 3.0£15
Cardiac surgery 53(100) 49(100) 1(2) 0(0) 4822 2.3:08
Urology 68(96) 62(93) 0(0) 0(0} ND NO
Total 281(68) 233(60) 85 isu) 26(11) 4.9+2.4 2.9%1.6

*ND indicates not determined.

compared with 390 in the study period
(general surgery, 133; otolaryngology,
70; plastic surgery, 71; cardiac sur-
gery, 49; urology, 67). The distribution
of types of procedures performed was
similar in both periods (data avail-
able on request from the authors).
The number of patients admitted to
the medical ward was slightly greater
during the winter baseline period
(152) compared with the spring inter-
vention period {134), and seasonal
variation was noted for some diag-
noses, such as asthma and bronchioli-
tis. There was a2 15% turnover of
surgical house staff during the study,
while there was a 50% turnover in
medical house staff. There were no
changes in surgical attending stzf
during the study, whereas there was a
complete turnover of the medical
attending staff. There were no formal
lectures concerning the proper use of
antibiotics.

Impact on Surgical Use
of Antibiotics

The antibiotic prescription system
had a clear impact on the use of
prophylactic antibiotics on surgical
services. There was a significant
decrease.in the number of patients
receiving perioperative antibiotics;
68% received antibiotics during the
baseline period compared with 60%
during the intervention period
(x’=5.99, P<.05) (Table). .

The percentage of patients receiv-
ing their first dose of prophylactic
antibiotics postoperatively decreased
from 30% in the baseline period to
11% in the intervention period
(x*=27.4, P<.001) (Table).

The mean duration of antibiotic
prophylaxis was significantly reduced
on the plastic, cardiac, and general
surgical services (Wilcoxon rank sum

test, P<.001 for each) (Table). The

overall mean duration of therapy on
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these services was reduced from
4.9+2.4 days in the baseline period to
2.9+1.6 days in the intervention peri-
od (P<.001) (Fig 2). Moreover, there
was a significant reduction in the
number of patients receiving prophy-
laxis for more than two days (x'=7.7,
P<01 for general surgery; x’=164,
P<001 for plastic surgery; and
x'=42.0, P<.001 for cardiac surgery;
x'=58.3, P<.001 for all three services
combined). Overall, the percentage of
patients receiving surgical prophylax-
is for more than two days was
reduced from 85% to 44%. Data con-
cerning the duration of prophylactic
therapy for urology and otolaryngole-
gy patients were not obtained, since
these patients almost always were
still receiving antibiotics at dis-
charge.

When physicians were required to
use the antibiotic prescription form,
they tended to specify the precise
duration of prophylaxis at the time
postoperative antibiotic orders were
first written rather than postponing
the decision until the automatic 48-
hour discontinuation time; the dura-
tion of prophylaxis was designated at
the time postoperative orders were
written for 144 of 233 patients (627%)
in the intervention period vs 48 of 281
patients {17%) in the baseline period
(x’=108.9, P<.001).

The introduction of the antihiotic
prescription system had an impact on
the therapy of urinary tract infec-
tions in urology service patients
undergoing elective surgery. These
children all had urine cultures per-
formed routinely on admission. Dur-
ing the baseline period, the cultures
from 13 patients had significant
growth of a pathogen, but in only five
cases did the physician respond to the
report by prescribing an antibiotic to
which the microorganism was suscep-
tible. In contrast, during the inter-

JAMA, Oct 16, 1981—Vol 246, No. 16

vention period, nine patients had cul-
tures showing significant growth and
in only one instance did the physician
fail to prescribe an appropriate anti-
biotic (P=.02, Fisher’s exact test, two-
tailed test).

The antibiotic prescription system

did not have an impact on a number
of other parameters of antibiotic
usage. The specific antimicrobial
agents preseribed and the number of
antibiotics administered to a given
patient, either concurrently or se-
quentially, were similar in the base-
line and intervention periods. During
both periods, 90% of patients received
an appropriate antibiotic dosage, as
judged by recent publications.”™
There was no change in the thorough-
ness with which patients receiving
therapeutic antibiotics were moni-
tored for toxic conditions.

Impact on Medical Use
of Antibiotics

The institution of the antibiotic
prescription form and the automatice
discontinuation policy had little ef-
fect on antibiotic administration on
the medical ward. Sixty-six percent of
patients received antibiotics in both
baseline and intervention periods.
The number of patients receiving
multiple antibiotics, the specific an-
timicrobial agents prescribed, the
dosage and duration of therapy, and
monitoring for drug-associated toxic
conditions were similar before and
after the intervention. All but three
courses of antibiotics were adminis-
tered for suspected or documented
infections. Three patients during the
baseline period and two patients in
the intervention period received anti-
biotics without a rational indication;
in all other patients, the selection,
dose and duration of therapy, and the
frequency of toxic condition monitor-
ing were judged to be acceptable.

Antibiotic Prescription—Durbm et al
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Fig 2.—Impact of prescription system on duration of antibiotic prophylaxis for elective
surgery. Solid dots indicate baseline period; open dots, intervention period.

Compliance and Acceptance

Compliance with mandatory as-
pects of the antibiotic prescription
system was complete. In addition,
80% of prescriptions included clinical
background information (planned
surgical procedure, suspected site of
infection, ete), which was requested
but not required. The system was well
--received by pharmacy, nursing, medi-
cal, and surgical personnel. It took a
pharmacist about 30 minutes per day
to maintain an automatic discontin-
uation date logbook and to place the
antibiotic expiration stickers on pa-
tient charts. The paperwork invoived
in dispensing antibiotics was simpli-
fied because the length of therapy
could be recorded as soon as the
prescription form was received.

The physician monitor noted no
inadvertent discontinuation of antibi-
otics during the intervention period.

COMMENT

Antibiotic misuse results in part
from physician ignorance of basic
principles of sound antibiotic thera-
py.” However, although we do not
disagree that the average physician’s
knowledpge of proper antibiotic use
should be improved, the development
of our antibiotic preseription system
was based on an alternative hypothe-
sis. We believe that some misuse of

JAMA, Oct 16, 1981--Vol 246, No.
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antibioties occurs not out of igno-
rance, but rather because the busy
physician may not take the time to
critically examine the treatment plan
or may inadvertently neglect to ter-
minate antibiotic therapy after a rea-
sonable period of administration.
This hypothesis is supported by a
recent study of antibiotic use in ran-
domly selected Pennsylvania hospi-
tals in which it was found that the
duration of antibiotic administration
was frequently determined by the
patient’s length of stay rather than
by a physician's conscious decision.’
Our antibiotic prescription form was
designed to encourage the physician
to review basic clinical and laborato-
ry information and to categorize the
rationale for antibiotic administra-
tion. The automatic antibiotic discon-
tinuation policy encouraged, but did
not foree, the physician to limit the
duration of antibiotic administration
and to review the antibiotic orders
periadically.

The most draimatie impact of the
antihiotic prescription system was on
antibiotic prophylaxis for elective
surgery. The duration of antibiotic
administration was significantly re-
dueed from a mean of 1.9 to 2.9 days,
which is within the generally recom-
mended maximum of 72 hours,” and
the percentage of patients receiving

prophylaxis for more than two days
was reduced by nearly half. We also
noted a reduction in the number of
patients receiving prophyvlactic anti-
bioties. Although the reduction was
statistically significant, the absolute
magnitude of the decrease was a
modest 8%. DMoreover, physicians
continued to administer antibiotics
for procedures (eg, hypospadias re-
pairs, tympanoplasties, and uncom-
plicated laparotomies) for which au-
thorities such as the Veterans
Administration Interdisciplinary Ad-
visory Committee on Antimicrobial
Drug Usage would not consider pro-
phylaxis to be indicated.” It should be
noted, however, that the use of pro-
phylactic antibiotics in many surgical
procedures has not been adequately
evaluated and that very few prospec-
tive trials of antibiotic prophylaxis
have been performed in pediatric sur-
gical patients. We are therefore more
concerned that the surgeon who
decides to administer prophylaxis
chooses an appropriate antibiotic in a
proper dosage, initiates treatment
hefore the operation, and discontin-
ues therapy shortly after surgery.

Two unanticipated changes in anti-
biotic administration practices on the
surgical service were noted after the
antibiotic prescription system was
introduced. The percentage of surgi-
cal patients who {inappropriately)
received their first dose of prophylac-
tic antibioties following surgery de-
creased significantly, from 31% to
11%. Also, during the intervention
period, physicians on the urology ser-
vice were more likely to prescribe
appropriate antibiotic therapy for
patients with urinary tract infection.
Since the antibiotie prescription form
did not contain information con-
cerning the timing of prophylactic
antibiotics or the therapy of urinary
tract infections, we conclude that the
antihiotic  preseription program
raised physicians’ consciousness and
encouraged them to more consistently
apply sound principles of antibiotic
usagge that were already known to
them.

It is not surprising that the antibi-
otic prescription system did not have
an impact on antimicrobial use on the
medical service. There were small
numbhers of patients in each diagnos-
tic category, and, given the great
variety of potential antibiotic regi-
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mens, it would have been difficult to
document changes .in prescribing
practices without performing a much
longer study. More important, medi-
cal patients received empirical or
therapeutic, rather than prophylactic,

antibiotic regimens..On our medical-

service, antibiotic therapy for sus-
pected or proved infection is usually
ordered after exhaustive discussion,
and antibiotic orders are frequently
revised. Such carefully crafted deci-
sions are not likely to be altered by an
antibiotic prescription form or auto-
matic antibiotic discontinuation poli-
cy. However, it is possible that an

antibiotic prescription system would
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have an impact in hospitals in which
there is no pediatric or medical house
staff or where physicians do not have
the luxury of thoroughly discussing
decisions during rounds with a group
of their peers.

We conclude that an antibiotic pre-
scription system such as the one we
have described may have a substan-
tial impact on prescribing practices,
particularly in the area of surgical
prophylaxis. The system compares
favorably with other strategies for
the control of inappropriate antibiotic
usage in terms of its ease of installa-
tion and maintenance, ready accept-
ance by physicians, and limited
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Patient Risk

RogerT W. HALEY, M.D., Dallas, Texas

For surgeons or hospitals to compare their
rates of wound infection meaningfully, the
analysis must first control for the mix of in-
trinsic infection risk of their patients. Re-
search over the past century has led to the
development of several intrinsie risk in-
dexes that can be used to stratify the wound
infection rates so that valid comparisons
can be made within risk strata. For an in-
trinsic risk index to be useful for comparing
rates, it must control for all of the impor-
tant intrinsic risk constructs; merely being
statistically associated with infection rates
does not ensure that a risk index will be use-
ful. Understanding how a risk index can be
both parsimonious and comprehensive re-
quires consideration of the competing prin-
ciples of multicollinearity and orthogonal-
ity. Various techniques of multivariate
analysis are used to develop multivariate
risk indexes, but the success of the process
depends on having all of the important or-
thogonal risk constructs represented in the
pool of predictor variables available for the
analysis, either directly by variables in the
pool or by demonstrated multicollinearity.
Despite recent advances in risk measure-
ment, many important questions remain.

Nosocomial Infections in Surgical Patients:
Developing Valid Measures of Intrinsic

ne of the great advances of the latter years of

the 20th century is the idea of using statisti-
cal feedback to change maladaptive behavior in the
high-technology workplace. In the health care field,
feedback has been best explored in reporting wound
infection rates to surgeons to assist them in their
efforts to reduce the risk of wound infections.

It has long been appreciated that for surgeon-
specific analysis to be insightful to the surgeons
(some say “‘to be fair’’), the analysis must control
for the intrinsic risk of the patients, usually by
stratifying the rate tables by a risk index or
classification. This allows surgeons to compare
their own wound infection rates with those of
other surgeons in comparable patients, that is, the
“apples-to-apples condition” is met.

This review will summarize the history of risk
indexes for wound infection, the principles of how
they work and why we need them, suggestions for
how they should be developed, and, finally, a list of
open questions that must be answered in the
upcoming decade.

HISTORY OF WOUND INDEXES

The idea of controlling for intrinsic risk in
wound infection reporting is far from new. In
1895, Brewer fed back wound infection rates in
clean surgery to his surgeon colleagues and ob-
served a 95% reduction in rates [1]. Experience
with wound classification in the 1920s and 1930s
[2] led ultimately to the development of a five
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category classification of probable wound contami-
nation in the National Research Council’s study of
ultraviolet light in the operating room (3]. That
system, later endorsed by the American College of
Surgeons, became the familiar “NRC classifi-
cation,” the ‘“‘wound contamination classes” or,
simply, “wound class’ [4].

In the 1970s Cruse and Foord [5] again demon-
strated the usefulness of reporting surgeon-
specific wound infection rates for reducing rates in
clean wounds and popularized the practice among
surgeons. About the same time, Lidwell {6] and
Davidson et al [7] performed the first multivariate
analyses of risk factors for surgical wound infec-

tion but did not focus the findings into a risk index.
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A decade later, Ehrenkranz [8] and Simchen ef al
[9] extended these multivariate analyses to include
other risk factors, and Nichols ¢ al [10] performed
the first multivariate analyses in trauma surgery.
To control for the mix of patient risk factors in the
Study on the Efficacy of Nosocomial Infection
Control (SENIC project), Hooton et al [11] used
the chi-square automatic interaction detection
(CHAID) technique to develop a series of complex,
site-specific, multivariate risk indexes capturing
the interactions of many risk factors [11], but they
were considered too complex for use in hospitals.
At the completion of SENIC, Haley et al [12]
developed a simplified multivariate risk index for
wound infection that could be assigned easily by
operating room personnel. Subsequently, Christou
et al [13] derived an index that included skin
testing and blood studies to represent patients’
nutritional status and host defense mechanisms
more directly.

In the late 1980s, research into methods for
comparing hospital mortality rates and reimburse-
ment formulas has led to interest in so-called
severity of illness measures as well as a renewed
interest in the older systems for subjective predic-
tion of mortality risk, most notably the McCabe-
Jackson system and the American Society of Anes-
thesiology (ASA) physical status classification {14].

WHY MEASURE INTRINSIC RISK?

Intrinsic patient risk is the patient’s underlying
probability of infection conferred by his or her
presenting illness or illnesses and by the tests and
treatments that these normally entail. This is the
component of risk that is already present or deter-
mined before the patient arrives at the hospital. It
does not include the component of risk conferred
later by the quality of care the patient receives
from the physicians and nurses.

We want to measure this intrinsic risk to control

for the patient’s underlying probability of infection

50 that the residual variation in rates will reflect
differences in the quality of care given. For this to
work validly, however, the measure of underlying
risk must truly measure all (or almost all) of that
underlying risk. Otherwise, surgeons or hospitals
high in some unmeasured risk factor will be sin-

- . gled out unfairly as outliers—spurious outliers.
.This has undesirable consequences regardless of

the context, for example, in a punitive system

_(strongly to be discouraged), those who care for the

most difficult cases tend to be unfairly penalized,

~whereas in a nonpunitive system spurious feed-
L back may prompt unproductive, or even destruc-
.« -. . tive, changes in practice or behavior.

HOW TO MEASURE INTRINSIC RISK

How can we ensure that our measure of underly-
ing risk is good enough to prevent unfairly singling
out an individual whe simply cares for more high-
risk patients? Two competing principles apply.

First is the principle of multicollinearity [15}.
Fortunately, many risk factors are intercorrelated
and overlap in their representation of the true
underlying risk constructs. This is due to the fact
that patients with one particular risk factor often
have certain others as well. This allows one risk
variable to represent many others in an index. The
principle is best demonstrated in multivariate anal-
yses predicting wound infection; even though a
large number of risk factors may be associated
with infection in the first step, after the first three
or four variables enter the model], the rest are
usually no longer significantly associated.

Second is the principle of orthogonality [15].
Unfortunately, some risk factors are largely orthog-
onal to each other. One might think of this as their
being perpendicular conceptually. Two variables
may be measuring two unrelated, uncorrelated
risk constructs. In a multivariate analysis, even
after one of these variables has entered the model,
the other will remain significantly associated. In
this case, both of these largely uncorrelated (orthog-
onal) variables must be represented in the final
index, or the index will be highly misleading in
practice, that is, physicians or hospitals treating
more patients high in the missing orthogonal
factor will be spurious outliers.

How does one know which risk factors are
collinear and which are orthogonal? This is the
reason for doing multivariate analysis. The multi-
variate statistical methods most commonly used
for studying the associations and interactions of
several risk factor variables with a binary indicator
of the presence or absence of infection are multi-
way cross-tabulation, stepwise logistic regression
analysis, and CHAID [11,15-17]. No amount of
multivariate analysis will suffice, however, if the
pool of predictor variables available to the model-
ing program does not contain predictors that repre-
sent ‘all of the important orthogonal risk con-
structs. A satisfactory risk index, therefore, must
be developed through multivariate analysis of a
pool of variables representing all of the important
underlying risk constructs.

This fundamental tenet has not been widely
appreciated. A common assumption is that, if a
risk variable or index is strongly associated with
the outcome (e.g., nosocomial infection or mortal-
ity), it must be adequate for controlling for under-
lying risk. Figure 1 provides two provocative
examples that will inspire a healthy skepticism
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about mere associations. Notice that the duration
of urinary catheterization not only predicts the
risk of nosocomial urinary tract infection (UTI),
but it also predicts the risk of surgical wound
infection almost as well. However, for UTI, it has
face validity, that is, one can see why it predicts
and understand how it is working. Why it predicts
wound infection is a mysterious jumble of intercor-
relation with a web of surgical risk factors (multicol-
linearity), but who knows what important orthogo-
nal risk contructs it does not control for? Similarly,
we are comfortable with the ability of the duration
of surgery to predict the underlying risk of wound
infection, but its strong association with UTI is
mysterious. Would we be willing to use the dura-
tion of surgery as a UTI risk index? The healthy
skeptic concludes, “Stairsteps do not necessarily a
useful index make.”

One might ask what difference these two princi-
ples make; why not use just any predictive index?
The continuing efforts of the Health Care Financ-
ing Administration (HCFA) to identify hospitals
with excessively high mortality rates provides a
graphic illustration of the pitfalls of using incom-
plete risk measures. Green et al [18] demonstrated
that when patients’ severity of illness on admission
(an orthogonal construct) was incorporated into
the HCFA mortality prediction model, virtually all
of the hospitals earlier singled out by HCFA as
high or low outliers were no longer outside the
predicted range. The comprehensiveness of a risk
index really does make a difference in the validity
and usefulness of its results.

HOW TO DEVELOP A RISK INDEX

The preceding ideas illustrate the thinking that
led to the development of our simplified multivari-
ate risk index for wound infection [12]. A review of
the steps used in developing that index might
prove useful in future efforts to improve on this
index or to develop indexes for other outcomes.
However, risk index development is an art that
demands creativity beyond any simple list of steps.

First, we consciously undertook to develop an

index for use in assisting surgeons and hospitals to’

make meaningful comparisons of wound infection
rates. The temptation to adapt indexes developed
for other purposes must be resisted, because one
may not know what variables were included in the
predictor pool, whether there was a reasonable
attempt to represent all of the key underlying risk
constructs, and whether the final weights on the
included variables are appropriate for the new use.
This is the reason for extreme caution in the use of
the so-called severity of illness measures. Most
were developed to predict length of stay, resource
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w4 —SWI 16 —
2 1 =-UTIl
e
@ 30
a2 10
2 ———————
«
o
=
2 6
E _l"[—
D -4
-— ]
= ]
£ —t
—
1
T T T T u T T A)
7 14 21 28 80 120 180
Duration of Duration of
Urinary Catheter Surgery

Figure 1. Prediction of surgical wound infection (SWI!) and nosoco-
mial urinary tract infection (UTH) rates by the duration of indwelling
urinary catheterization (in days) and the duration of the operation (in
minutes). Nationwide estimates from the SENIC project, 1975—
1976 [33].

utilization, or mortality; some are applicable only
to special care areas (e.g.,, APACHE); for some,
there was little published scientific validation be-
fore they were released for use (e.g., MEDIS-
GRPS); and for some, the formulas for combining
the variables are closely guarded proprietary se-
crets (e.g., MEDISGRPS and APACHE). These
realities raise worrisome questions. For example,
what exactly do they measure that is relevant to
wound infection? More importantly, what orthogo-
nal risk constructs are left out? Are the combining
weights, derived for predicting financial outcomes
or mortality, appropriate for predicting wound
infection? Again, ‘“‘stairsteps do not necessarily a
useful index make.” '

Second, we collected and analyzed risk factors
for all the known constructs, or dimensions, of
wound infection risk {11,12]. Some variables were
excluded from the pool on the basis of demon-
strated multicollinearity in the first risk analysis,
[11] and the rest were included in the final pool for
developing the simplified index [12]. Simply put,
we were satisfied that we had the right variables in
the regression pool. The more recent work of
Christou et al [13], however, suggests additional,
possibly orthogonal factors, such as nutritional
status, that may not have been adequately repre-
sented.

Third, we formulated the variables in such a way
that they could be feasibly obtained at the end of
the operation, so that the index would be practical

to use. Since then, however, there has been some |

discussion about the practicality of obtaining the
number of underlying diagnoses from the medical
record at the end of the operation, and this may
have to be replaced by another measure of the
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TABLE |

Prediction Ea?uation for a Simplified Index Predicting the Logit of the
Probability of a Surgical Wound Infection Among 58,498 Randomly
Selected Patients Hospitalized in 1970

Order of Exact Rounded
Indicator Variable Entry  Coefficient Coefficient p

Constant -4.48
Abdominat operation 1 1.12 1 <{.0001
Operation lasting > 2 2 1.04 1 <0.0001
hours
Contaminated or 3 1.04 1 <(.0001
dirty-infected oper-
ation by the tradi-
tional wound-clas-
sification system
Having 2 3 diagnoses 4 0.86 i <0.0001

Regprinted with permission from {12,

complexity of the patient’s underlying condition.
Some have suggested that it can be replaced with
the ASA Physical Status score [19], but whether
the two are measuring the same underlying risk
construct remains unstudied, and the reliability of
the ASA score has been questioned {20]. Similarly,
Christou et al [13] noted the difficuity of obtaining
routine skin testing with which to measure nutri-
tional status for their index. These debates empha-
size the necessity of deriving practical variables for
use in the indexes.

Fourth, we performed stepwise logistic regres-
sion analyses to reduce the set of variables to the
fewest orthogonal factors that would represent all
of the strong underlying risk constructs. We found
that virtually all of the predictive power of the 10
variables in the pool of predictors was contained in
the four variables in the final model, illustrating
the principle of multicollinearity, but that the four
included variables were all independently impor-
tant, illustrating the principle of orthogonality
(Table I).

Fifth, we translated the risk weights into a
simple additive scale that could be applied practi-
cally in the operating room. In this particular
index, the regression weights on the four variables
were all close to 1.0, allowing a simple additive
scaling for the final index (Table I). Had their
weights differed more, a more cumbersome weight-
ing scheme might have been necessary for the final
index.

Sixth, after developing the index on 58,000
patients in one data base, we tested its predictive
ability on another data set of the same size. This is
important to avoid overfitting the index to the

. particular set of data in which the index was

developed. Overfitting occurs when a statistical
model is developed on a relatively small data set
and the computer program is allowed to overreact
.to sampling variation in the data. The risk of
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overfitting is minimized either by using large data
sets (i.e., tens of thousands of operations) for
initial development or by testing the model on a
second set of data, and preferably by both. The
completeness and quality of the data (e.g., stan-
dard definitions, postdischarge follow-up) are im-
portant as well.

Finally, we quantified the index’s predictive
power with appropriate statistics, in this case, the
Goodman-Kruskal nonparametric correlation coef-
ficient, and compared its relative power with that
of the traditional wound class system, using the
nonparametric matched partial correlation proce-
dure, MATPAR (Table II) [21-23). There are
advantages to the widespread adoption of a stan-
dard index and continuing its use over many years:
personnel become familiar with how to classify
patients and use the index; longitudinal trends are
not interrupted; and interhospital comparisons
will be more feasible if most hospitals are using the
same index or indexes. These advantages place a
burden on index developers to use valid methods to
demonstrate the superiority of new indexes over
the older, established ones before urging a change.

OPEN QUESTIONS

Great progress has been made in the technology
of risk indexes, yet many open questions remain.
The following are some of immediate interest.

First, are changes needed in the simplified multi-
variate index before it can be used widely? We need
to study whether the main diagnosis and the
number of comorbidities can be obtained with
reasonable accuracy at the end of the operation?
The original binary variable in the index distin-
guished between one or two versus three or more
discharge diagnoses (excluding diagnoses of nosoco-
mial infection); discounting the patient’s primary
diagnosis, as suggested by Munoz et al [24], this
variable is distinguishing between relatively uncom-
plicated patients (none or one comorbid condition
in addition to the main diagnosis) and more compli-
cated patients (two or more comorbid conditions).
Assuming that the risk of wound infection is
overwhelmingly determined by the condition of the
patient and the wound at the time of the operation,
it seems unlikely that additional conditions appear-
ing later in hospitalization would add much to the
predictive power of the index for wound infection.
This suggests that the number of discharge diag-
noses might be replaced by a count of the number
of diagnoses recorded in the “impressions” section
of the surgeon’s admitting note or in the operative
summary, which are available at the end of the
operation. The variability in recording both admis-
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TABLE Il
Surgical Wound Infection Rates Among 59,352 Randomly Selected Patients Hospitalized in 1975-1976, Categonzed by the Traditional
Wound-Classification System and by Our Simplified Multivariate Risk Index
Simplified Risk Indext
Traditional Wound- Low Risk Medium Risk High Risk
Classification System* 0 1 2 3 4 All
Clean 1.1 39 8.4 15.8 2.9
(564 (33) (10} (1) (100}
(68% (55) (33 (14) (55)
Clean-contaminated 0.6 2.8 8.4 17.7 39
(41) (34) (18) (D (100)
(32) (37) 41) (51} (36)
Contaminated 4.5 8.3 11.0 239 8.5
(25) (51) (20) (4) {100
(2) {6} (8 (11) 2)
Dirty-infected 6.7 10.9 18.8 274 126
(26) (46) (19) (9 (100}
(6) {20} 27) (89) {7
All 1.0 3.6 8.9 17.2 27.0 41
(46) (32) (16) (5) (1) (100)
(100) {100) (100) (100) {100 {100

*The Goodman-Kruskal nonparametric correlation statistic G (= SE), measuring the association between a patient's traditionat wound class and whether he or she developed a surgical wound infection, is

0.364 (+0.016), and the partiaf G controlling for the simplified risk index is —0.028 (= 0.023).

G measuring the association between a patient’s simplified risk index value and wound infection is 0.666 (% 0.010), and the partial G controlling for the traditional wound class is 0.638 (+ 0.012).

tRow percentage.
§Column percentage.
Reprinted with permission from [12].

sion and discharge diagnoses calls for additional
research to clarify their role in risk estimation.
Alternatively, one might consider replacing the
number of diagnoses with a measure of “‘severity of
illness” (e.g., APACHE, Computerized Severity
Index, MEDISGRPS) or a predictor of the risk of
postanesthesia death (e.g., ASA Physical Status
score). Whereas it is quite probable that these
measures will be associated with postoperative
wound infection (‘“‘stairsteps’), it is unclear
whether they are at least partially collinear substi-
tutes for the number of diagnoses or perhaps
orthogonal measures of some other underlying
risk constructs. These questions call for the gener-
ation of large surgical data bases containing all of
these variables along with accurate ascertainment
of wound infections, so that the joint analysis of all
of them can answer these questions empirically.
Second, what is the role of severity of illness

measures apart from their potential use in a

multivariate risk index? All of these measures
appear to be measuring a single underlying risk
construct—severity of illness—however ill-defined
the concept is at present. Although this construct
is undoubtedly correlated to some unknown degree
with the other orthogonal risk factors for wound
infection, it is unlikely that the multicollinearity is
very complete. Thus, pending strong evidence to
the contrary, severity of illness measures should
not be used alone to control for underlying infec-

tion risk when assisting surgeons or hospitals in
comparing their wound infection rates. Their use-

September 16, 1991  The American Journal of Medicine Volume 91 (suppi 3B)

fulness as components in multivariate risk indexes
along with other orthogonal risk factors, although
more likely to prove fruitful, awaits empirical
validation. The usually high cost of generating
these measures and the proprietary secrecy of their
formulations, however, are likely to inhibit their
validation and ultimate acceptance [13]. Measures
of nursing workload, such as the GRASP, Medicus,
and PRN systems, routinely collected in many
hospitals for nursing management, may prove
more useful for this purpose [25].

Third, can we use the multivariate risk index
developed for wound infection to adjust for intrin-
sic risk in analyses of postoperative pneumonia?
The principle of multicollinearity would entice one
to do it, but the principle of orthogonality would
caution that some important construct (e.g., chronic
lung disease) might not be sufficiently represented.

Fourth, should risk indexes be individualized to
specific types of surgery? Recent studies from the
Centers for Disease Control’s (CDC) National Noso-
comial Infections Surveillance (NNIS) System sug-
gest that indexes tailored to specific classes of
operations might be useful [26], and studies from
at least two trauma centers suggest that separate
risk indexes might be needed for trauma opera-
tions {10,27]. Further experience is needed to
determine if the benefits from the specificity of
procedure-specific analyses justify sacrificing the
greater statistical power afforded by including all
procedures in one analysis stratified by a risk

index.
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Fifth, despite the widespread use of the tradi-
tional wound contamination classification, ques-
tions remain over how the wound classes should be
defined. Despite its long use, the system has never
been defined in detail, and the various published
definitions differ on important specifications, so
that they are undoubtedly classifying some opera-
tions differently (3,4,28,29]. An important source
of disagreement is whether a break in technique, a
quality of care issue, should be allowed to reclassify
an operation fo a higher wound class. When the
wound classification was being used in clinical
research to control for all extraneous factors in
evaluating a new treatment (e.g., ultraviolet light),
this made sense {3,30-32]. When surgeons use it to
compare the quality of their technique, however,
they should probably not reclassify operations on
breaks in technique. Is it possible to classify opera-
tions on the expected degree of wound contamina-
tion based simply on the procedures performed,
e.g., a simple recode of the International Classifica-
tion of Disease, 9th revision, diagnosis and proce-
dure codes? A consensus conference to define the
wound contamination classification in detail, per-
haps with different versions for research and feed-
ing back rates, would be useful.

Finally, should surgeon-specific rates be limited
to clean operations? In support of this practice, it
has been argued that ““clean wounds should not get
infected, and almost all wounds in higher classes
do.” The epidemiclogic evidence, however, does
not support this view. In fact, application of the
simplified multivariate risk index proved that some
groups of patients with clean operations are ex-
pected to have infection rates as high as 15%,
whereas 70% or more of the patients with contami-
nated or dirty-infected operations do not get infec-
tions (3,12,28-33]. Moreover, there is ample evi-
dence that feedback of wound infection rates and
other preventive measures lead to reductions in
rates in all wound contamination classes, in high-
risk patients and in low-risk patients [29-33].
Consequently, there seems to be no valid rationale
for limiting surveillance or reporting to clean
wounds. In the future, it is likely that all opera-
tions involving an incision through skin and pri-
mary or secondary closure will be included in
surveillance and reporting and that surgeons will
rely on a good multivariate risk index (or indexes)
to control for differences in intrinsic risk.

In conclusion, measuring the intrinsic risk of
wound infection and expressing it in a simple,
practical risk index appears to be an essential
technique for making the reporting of wound

.infection rates useful to surgeons and hospitals.

Just as using the wound contamination classes

alone as the rigk index is no longer tenable, the idea
of substituting another simple or arbitrary vari-
able, or set of variables, without rigorous demon-
stration of validity, is likewise untenable. Risk
indexes of the future will have to represent all of
the underlying risk constructs considered impor-
tant, either through explicit variables in the model
or by demonstrated multicollinearity. Initial multi-
variate risk indexes are presently in everyday use,
and the race is on to improve upon them. Research-
ers have an obligation to use established methods
for developing and validating new indexes and to
compare them with the established ones before
they are recommended for widespread use.
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Surgical Wound Infection Rates By Wound Class,
Operative Procedure, and Patient Risk Index

Davio H. Cutver, ph.0., Teresa C. HoraN, M.P.H., C.1C., ROBERT P. GAYNES, M.D., WiLLiam J. MARTONE,
M.0., Wittiam R. Jarvis, M.D., T. GRACE EMORI, RN, M.S., SHAILEN N, BANERJEE, Ph.D., JONATHAN R.
Epowarps, M.s., JAMES S. ToLson, 8.s., Tonya S. HENDERSON, 8.5., JaMES M. HUGHES, M.D., and the
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To perform a valid comparison of rates
among surgeons, among hospitals, or across
time, surgical wound infection (SWI) rates
must account for the variation in patients’
underlying severity of illness and other im-
portant risk factors. From January 1987
through December 1990, 44 National Noso-
comial Infections Surveillance System hos-
pitals reported data collected under the de-
tailed option of the surgical patient
surveillance component protocol, which in-
cludes definitions of eligible patients, opera-
tions, and nosocomial infections. Pooled
mean SWI rates (number of infections per
100 operations) within each of the catego-
ries of the traditional wound classification
system were 2.1, 3.3, 6.4, and 7.1, respec-
tively. A risk index was developed to predict
asurgical patient’s risk of acquiring an )
SWI. The risk index score, ranging from 0 to
3, is the number of risk factors present
among the following: (1) a patient with an
American Society of Anesthesiologists pre-
operative assessment score of 3, 4, or 5, (2)
an operation classified as contaminated or
dirty-infected, and (3) an operation lasting
over T hours, where T depends upon the op-
erative procedure being performed. The
SWI rates for patients with scores of 0, 1, 2,
and 3 were 1.5, 2.9, 6.8, and 13.0, respec-
tively. The risk index is a significantly bet-
ter predictor of SWI risk than the tradi-
tional wound classification system and

performs well across a broad range of opera-
tive procedures.

From the Hospital Infections Program, National Center for infectious
Diseases, Centers for Disease Control, Atianta, Georgia.

Requests for reprints should be addressed to David H. Culver, Ph.D,,
Hospital Infections Program A-07, Building 3, Rm B15, Centers for
Disease Control, 1600 Clifton Road N.E., Atlanta, Georgia 30333.

his decade will see increased attention being

given to measuring clinical outcomes as one
component of comprehensive quality assurance
programs [1]. A significant impediment to develop-
ing meaningful nosocomial infection rates that can
be used for intrahospital and interhospital compar-
isons has been the lack of an.adequate means of
adjusting for case mix. For surgical wound infec-
tions (SWI), the traditional wound classification
system, which stratifies each wound into one of
four categories—clean, clean-contaminated, con-
taminated, and dirty-infected—has been recog-
nized and recommended since 1964 [2—4]. Limita-
tions of this system of risk stratification are well
recognized. One of the major problems is its failure
to account for intrinsic patient risk. A composite
risk index that captures the joint influence of this
and other risk factors is required before meaning-
ful comparisons of SWI rates can be made among
surgeons, among institutions, or across time.

As a start, a simple index was developed during
the Study on the Efficacy of Nosocomial Infection
Control (SENIC) project {5] by analyzing 10 poten-
tial risk factors using logistic regression tech-
niques. Since the final model contained four risk
factors having nearly equal regression coefficients,
the SENIC index consisted of counting the number
of risk factors present among the four factors: (1)
an operation that involved the abdomen, (2) an
operation lasting longer than 2 hours, (3) an
operation classified as either contaminated or dirty-
infected, and (4) a patient having three or more
diagnoses at discharge.

With the last factor serving as a proxy for
intrinsic patient risk, the SENIC index proved to
be a better predictor of SWI risk than the tradi-
tional wound classification system. In this article
we report on a modification of the SENIC risk
index and the results of applying it to the data
collected by ongoing infection surveillance and
control programs.

METHODS

The surveillance protocols used by hospitals in
the Centers for Disease Control (CDC) National

September 16, 1991 The American Journal of Medicine Volume 91 (supp! 3B)
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TABLE |
Distribution of Duration of Surgery by NNIS Operative Pracedure Category
Number of Percentiles (Minutes) Cut Point
Procedure Category Operations 25th 50th 75th T (hours)
Coronary artery bypass graft 7,553 190 240 293 5
Cardiac surgery 1,042 134 204 285 5
Other cardiovascular system 1,032 38 62 110 2
Thoracic surgery 1,191 67 105 160 3
QOther respiratory system 170 25 50 86 1
Appendectomy 1,569 32 49 70 1
Bile duct, fiver, or pancreatic surgery 210 105 149 224 4
Cholecystectomy 4,508 50 73 110 2
Colon surgery 2,285 84 125 180 3
Gastric surgery 802 55 95 152 3
Small bowel surgery 533 80 125 199 3
Laparotomy 2,630 45 75 113 2
Other digestive system 638 58 94 150 3
Limb amputation 1,292 31 55 85 1
Spinal fusion 5,657 65 100 150 3
Open reduction of fracture 4,419 50 82 130 2
Joint prosthesis 5,696 82 123 165 3
Other musculoskeletal system 5,552 40 75 123 2
Cesarean section 7,171 35 45 57 1
Abdominal hysterectomy 4,002 70 90 120 2
Vaginal hysterectomy 847 59 83 118 2
Other obstetrical procedures 27 20 35 60 1
Nephrectomy * 321 99 137 188 3
Prostatectomy 402 80 156 235 4
Other genitourinary system 4,549 30 55 90 2
Head and neck surgery 935 60 105 225 4
Other ear, nose, mouth, pharynx 1,061 55 100 150 3
Craniotomy 1,247 103 170 257 4
Ventricular shunt 725 46 65 95 2
Other nervous system 521 38 58 95 2
Herniorrhaphy 2916 40 65 95 2
Mastectomy 1,779 55 95 135 2
Organ transplant '609 190 305 425 7.
Skin graft 1,169 40 68 110 2
Splenectomy 172 70 94 144 2
Vascular surgery 4,982 80 132 202 3
Qther endocrine system 335 60 95 143 2
Other eye 941 % 80 115 2
Other hemic and lymphatic systems 233 41 71 108 2
Other integumentary system 1815 26 50 90 2

NNIS = National Nosocomial Infections Surveillance.

Nosocomial Infection Surveillance (NNIS) System
have previously been described [6]. Under the
detailed option of the surgical patient surveillance
component, all patients undergoing operations in
one or more preselected operative procedure catego-
ries are monitored, at least until discharge, for postop-
erative infections. Standard definitions for nosocomial
infections are used [7]. Approximately 30% of hospi-
tals collecting SWI surveillance data have devel-

oped programs for postdischarge surveillance; how-

ever, no formal postdischarge surveillance protocol
is followed. The data for this report were from 44

NNIS hospitals, each of which followed the de-

tailed option of the surgical patient component for
one or more months during the period January
1987 through December 1990. Altogether, these
hospitals reported to the CDC information on
84,691 operations and 2,376 subsequent SWIis.

. The NNIS surgical patient risk index consists of
scoring each operation by counting the number of

2: risk factors present among these three:

September 16, 1991 The American Journal of Medicine Volume 91 (suppt 3B)

1. A patient having an American Society of
Anesthesiologists (ASA) preoperative assessment
scoreof 3,4, or5

2. An operation classified as either contami-
nated or dirty-infected

3. An operation with duration of surgery more
than T hours, where T depends on the operative
procedure being performed

The ASA score is itself an index, designed to

"“assess preoperatively the overall physical status of

the patient, and ranges from 1 for an otherwise
normally healthy patient to 5 for a patient not
expected to survive the next 24 hours [8-10].
Instead of using a constant 2-hour cut point for
duration of surgery, as in the SENIC index, the
distribution of duration of surgery for the different
operative procedures was determined. The 75th
percentile of each distribution was identified,
rounded to the nearest whole number of hours,
and used as the cut point, T, for distinguishing
between operations of short and long duration.
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TABLE 1|
Surgical Wound Infection Rates Among 84,691 Operations by
Traditional Wound Classification or ASA Scare
Percent of swi
Risk Factor Operations Rate*
Wound cfass (Gt = 0.30, SE = 0.02)
Clean 58 2.1
Clean-contaminated 36 33
Contaminated 4 6.4
Dirty-infected 7.1
ASAscore (G = 0.34, SE = 0.01)
1 26 15
2 37 2.1
3 26 3.7
4 11 5.5
5 04 7.1

ASA = American Society of Anesthesiologists.
*Number of surgical wound infections (SWi) per 100 operations.
1Goodman-Krusksl comelation coefficient and its standard error (SE).

15
12
SWis
per 100 9
Operations

61
3
o.

0 1 2 3

Percfgnt Risk Index Category
o
Operations 47 41 1 1

Figure 1. Surgical wound infection (SWis) rates within categories of
the surgical patient risk index. G = Goodman-Kruskal correfation
coefficient; s.e. = standard error.

The list of the various NNIS operative procedure
categories, the number of operations reported, the
quartiles of the distribution of duration of surgery,
and the cut point, T, are given in Table L. The cut
point ranges from 1 hour for appendectomy, limb
amputation, and cesarean section, to 5 hours for
coronary artery bypass graft and cardiac surgery,
to 7 hours for organ transplant.

To summarize the strength of the association
between a potential risk factor, or the composite
risk index, and a patient’s risk of developing an
SWI, we calculated the Goodman-Kruskal G statis-
tic [11]. Ranging from —1 to +1, this nonparamet-
ric correlation coefficient is most useful for compar-
ing the relative predictive power of different risk
factors or comparing a risk factor with the compos-
iteindex.

RESULTS

Wound class remained a moderately effective
predictor of SWI risk (Table II). However, as a

single predictor of SWI risk, the ASA score was at
least as good as the traditional wound classification

system. Considerable improvement was obtained
in predicting SWI risk when all three risk factors
were combined into the composite index (Figure
1). SWI rates ranged from 1.5 wound infections per
100 operations for patients with none of the risk
factors, to a high of 13.0 for patients with all three
of the risk factors present. The presence of each
additional risk factor nearly doubled the SWI risk.

Within each category of the traditional wound
classification system, SWI rates increased dramati-
cally with the number of risk factors present
(Figure 2). Of the 49,333 patients with clean
operative procedures, 44% had none of the risk
factors, 46% had one risk factor, and the remaining
10% had both operations of long duration and an
ASA score of 3, 4, or 5. The increase in SWI rates
from 1.0 to 5.4 infections per 100 clean operations
demonstrated that all clean wounds do not carry
the same SWI risk. A similar increase in rates with
the number of risk factors present was seen for
each of the other three wound classes. Also, pa-
tients with the same number of risk factors present
had roughly the same risk of wound infection,
irrespective of the wound classification. For exam-
ple, among patients with one risk factor, the SWI
rates ranged only from 2.3 to 4.0, that is, a
contaminated or dirty-infected operation of nor-
mal duration performed on an otherwise healthy
patient carried with it only a slightly higher wound
infection risk than a clean surgery of long duration
or one performed on a patient with an ASA score of
3,4,0r5.

In all but six of the operative procedure catego-
ries from which data were collected, namely, vagi-
nal hysterectomy, ventricular shunt, nephrec-
tomy, limb amputation, ‘“‘other cardiovascular
system procedures,” and ‘“‘other nervous system
procedures,” we found that SWI rates increased
significantly (p <0.05) with the number of risk
factors present (Table III).

Although developed to predict SWI risk, the
index also predicted reasonably well the risks of
postoperative infections at other sites (Figure 3).
Finally, we found that patients in each of risk
categories 1, 2, and 3 were more than twice as
likely to develop a secondary bloodstream infection
following a primary wound infection (risk was
5.2%, 7.8%, and 8.3%, respectively) than were
patients with none of the risk factors (risk was
2.3%, p <0.003),

COMMENTS

A number of studies have reported a decline in
the incidence of SWI when surveillance programs
have been implemented that included the feedback
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Clean

51 = 49,333,
SWis 44 G =047
per 100 3

Operations 2 %
1 %
0 T K T
0 1

% of Operations 44 46

SWis 10
per 100
Operations 5

Figure 2. Surgical wound infection 0
(SWIs) rates, by traditional wound clas-
sification and risk index. G = Goodman-
Kruskal correlation coefficient.

% 10 Clean-Contaminated
{n = 30,479,
/ SWIs G = 0.40)
/ per 100 5
/ Operations %
2 0 1 2
10 % of Operations 59 35 6

TABLE 1l
Surgical Wound Infection Rates by Operative Procedure Category and Risk Index
Number of Risk Factors
0 1 2 3
Procedure Category No.* Ratet No. Rate No. Rate No. Rate Gt

Coronary artery bypass graft 381 1.05 5,595 349 1,574 6.67 3 3333 0.37 (0.05)
Cardiac surgery 61 1.64 773 1.94 204 5.39 4 25.00 0.47 (0.16)
Qther cardiovascular system 152 0.66 698 1.00 175 0.57 7 0.00 -0.06 (0.30)%
Thoracic surgery 351 0.57 641 2.18 195 4.62 4 0.00 0.52 (0.13)
Other respiratory system 9 0.00 108 370 50 10.00 3 0.00 0.49 (0.23)
Appendectomy 797 2.38 603 2.32 138 9.42 il 9.68 0.33(0.12)
Bile duct, liver, or pancreatic surgery 67 0.00 109 11.93 31 29.03 3 0.00 0.74 (0.07)
Cholecystectomy 2,506 1.36 1,59 201 380 7.11 26 11.54 0.44 (0.08)
Colon surgery 754 3.18 1,039 8.47 447 16.11 45 22.22 0.49 (0.05)
Gastric surgery 287 4.88 386 6.48 120 15.00 9 0.00 0.31(0.11)
Small bowel surgery 150 4.00 219 6.85 141 11.35 23 13.04 0.33(0.12)
Laparotomy 1,202 1.50 1,028 4.09 364 1401 36 13.89 0.62 (0.05)
Other digestive system 243 0.82 31 579 82 8.54 2 50.00 0.61(0.10)
Limb amputation 103 3.88 502 4,58 544 5.51 143 6.99 0.13(0.10)§
Spinal fusion 3,995 0.70 1,380 1.88 278 3.96 4 50.00 0.53 (0.08)
Open reduction of fracture 1,933 1.03 2,062 1.84 397 3.53 27 3.70 0.34(0.09)
Joint prosthesis 2,395 1.21 2,461 2.64 337 4.75 3 0.00 0.40(0.07)
QOther musculoskeletal system 2,988 0.40 2,153 0.65 384 2.34 27 0.00 0.41(0.13)
Cesarean section 5,400 422 1,657 5.85 114 11.40 — — 0.21 (0.06)
Abdominal hysterectomy 2,634 1.37 1,206 406 156 5.13 6 0.00 0.48(0.07)
Vaginal hysterectomy 580 1.03 248 1.21 19 0.00 — — 0.02 (0.34)§
(ther obstetrical procedures 20 0.00 5 20.00 2 0.00 — — 0.82(0.12)
Nephrectomy 131 1.53 140 2.86 50 2.00 — —_ 0.16 (0.29)§
Prostatectomy 201 1.00 161 373 40 5.00 —_ — 0.51 (0.20)
QOther genitourinary system 3,360 0.65 1,033 0.87 152 9.87 4 50.00 0.59 (0.09)
Head and neck surgery 475 1.26 348 345 111 9.01 1 100 0.58(0.11)
QOther ear, nose, mouth, pharynx 703 0.28 313 0.32°° 42 4,76~ 3 3333 0.67 (0.23)
Craniotomy 358 0.56 651 2.46 234 2.56 4 0.00 0.36{0.14)
Ventricular shunt 234 3.85 410 439 77 2.60 4 0.00 -0.04(0.17)§
Other nervous system 334 0.90 150 1.33 34 2.94 3 0.00 0.29(0.34)%
Herniorrhaphy 1,789 0.95 1,010 1.88 116 5.17 1 0.00 0.41(0.12)
Mastectomy 905 0.77. 791 2.40 82 1.22 1 0.00 0.43(0.15)
Organ transplant 3 0.00 115 435 342 6.73 149 18.12 0.48{0.11)
Skin graft 464 1.51 507 4.54 172 6.98 26 23.08 0.52 (0.09)
Splenectomy 52 1.92 87 1.15 31 16.13 2 50.00 0.72{0.21)
Vascular surgery 967 1.55 2,740 2.08 1,248 6.09 27 14.81 0.46 (0.06)
Other endocrine system 163 0.00 143 0.70 29 3.45 — —_ 0.89 (0.10)
QOthereye 583 0.00 325 0.00 33 0.00 — — —
Other hemic and lymphatic systems 108 0.00 107 2.80 17 5.88 1 0.00 0.82 (0.08)
Other integumentary system - 906 1.32 735 1.77 165 6.06 9 1111 0.39(0.13)

*Number of operations.

+Number of surgical wound infections per 100 operations.

$Goodman-Kruskal correlation coefficient {standard etror).

§2 = G/s{G) not significant at p = 0.05.

September 16, 1991 The American Journal of Medicine Volume 91 (suppl 3B)  3B-1558
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2.5
Pneumonia
(G = 0.65) 24(G = 0.64)
Infect:ons Infections 4 5
per 100 2 per 100 1
Operauons Operations
0.5
0+ ALz ~ 0
2
4 Urinary
3 Tract
Infections (G = 043} i ) .
per 100 2 Figure 3. Postoperative pneumonia,
Operations 1 bloodstream, and urinary tract infection
rates, by surgical patient risk index. G =
0 i : ; Goodman-Kruskal correlation coeffi-
o 1 2 3 ’
cient.

of postoperative wound infection rates to practic-
ing surgeons [12-15). Indeed, the SENIC project
showed such feedback to be an essential compo-
nent of an effective infection control program [16].
Nevertheless, the pace of adoption of this practice
has been slow {17]. This may be due in part to
hospital and surgeon anxieties regarding potential
liability claims. Proper warnings have been sounded
regarding an overly simplistic approach to the
calculation and comparison of surgeon-specific
wound infection rates [18]. For example, emphasis
has often been placed on the feedback of clean
wound infection rates, on the assumption that
these rates should be very low and that a high
incidence of such infections can be reduced by
assessment and modification of operating tech-
niques. In contrast, infection rates related to intrin-
sic contamination (clean-contaminated, contami-
nated, and dirty-infected wounds) are expected to
be higher and not as likely to be reduced by
modifications in technique. However, a number of
studies have called into question some of these
assumptions. The results of the SENIC project
showed that highly effective infection control pro-
grams that included the reporting of SWI rates to
surgeons were as effective in reducing SWI risk
among high-risk patients (primarily nonclean
wounds) as among low-risk patients (primarily
clean wounds) [16]. Moreover, a number of studies
have previously demonstrated a wide variation in
clean wound infection rates when patients undergo-
ing such operations have been stratified by other
risk factors or proxies for them [2,5,13,15].

Since it was not developed by a multivariate
modeling technique, the NNIS SWI risk index is
best viewed as an adaptation of the SENIC risk
index. The results of applying this index to NNIS
data reaffirm the general conclusions drawn from
the SENIC risk index. When applied to a more
recently collected set of data—one subject to the

3561565

-,

normal interhospital variations in case-finding
methods, diagnostic accuracy, and risk factor mis-
classification error—the NNIS index strongly sup-
ports the need to incorporate risk factors other
than the traditional wound classification into a
composite index of SWI risk before attempting to
compare infection rates among surgeons, among
institutions, or across time. The ASA score is a
critical component of the index, included in an
attempt to measure intrinsic host susceptibility.
Somewhat analogous to the number of discharge
diagnoses used in the SENIC index, the ASA score
has the advantage of being readily avaJ.Iable at the
time of surgery.

Although the approximate 75th percentile was
arbitrarily chosen to provide the index with addi-
tional discriminatory power when applied to spe-
cific operative procedures, such as coronary artery
bypass grafts, there may be further grounds for its
justification. For many procedures, piots of SWI
rates as a function of duration of surgery were
convex, that is, the rates increased slowly at first
and then more sharply when the duration of
surgery was very long. Often, the inflection point
of these curves was near the 75th percentile,
suggesting that perhaps extremely long duration
of surgery may serve as a marker for the complex-
ity of the individual case, some aspect of surgical
technique, and for certain procedures, the possible
diminished effects of antimicrobial prophylaxis.
Unfortunately, these data are not collected in
NNIS and will require investigation in future
studies.

The results in Table III can be used by hospitals
in several ways. For each surgeon, procedure-
specific SWI rates can be calculated in one or more
of the risk categories and compared against the
corresponding rates in Table III using a simple
Z-test or Fisher's exact test [19]. In many hospi-
tals, the number of procedures performed by an

September 16, 1991 The American Journal of Medicine Volume 91 (suppl 3B)
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individual surgeon in some of the risk categories
may be small. In that event, a single surgeon-
procedure rate can be obtained by calculating a
weighted average of two or more of the specific risk
category rates, a process often referred to as direct
standardization [20]. Then, applying the same
weights to the specific risk category rates in Table
111, a single rate for that procedure can be calcu-
lated and used as the standard for comparison with
the surgeon-procedure rate using a Z-test.

We pooled all of the procedure categories in
Table III in order to evaluate the overall perfor-
; mance of the NNIS risk index in Figures 1 and 2.
= However, a few procedures in Table III had rates
g that were significantly higher than the rates of
other procedures within the same risk category, for
example, the SWI rate following cesarean section
was 4.22 in risk category 0. It may be tempting to
combine the procedures and risk categories that
had similar SWI rates into risk strata, for example,
by combining all procedure-risk categories with
rates less than 2% into a low-risk group. However,
more data from more hospitals are required before
the validity of such a strategy can be established.

The apparent success of the NNIS index in
capturing the risk of developing postoperative pneu-
monia, bloodstream, or urinary tract infections
suggests that the index is a general expression of
the propensity to develop infection and probably
reflects the general nature of the risk factors that
comprise the index. Better risk indices for these
infections can be expected by including factors that
directly measure utilization of specific devices, that
is, mechanical ventilation, central intravascular
lines, and urinary catheters, the primary risk
factors for these infections. The general applicabil-
ity of the NNIS index within a broad range of
operative procedure categories is encouraging, but
there remains room for improvement. Almost cer-
tainly, additional important risk factors for specific
procedures need to be identified and incorporated
into such an index [21], such as antibiotic prophy-
laxis in those procedures where it has been shown
to be effective.

It is important to keep in mind the limitations of

between a risk index adjusted SWI rate for a cohort
.. of patients and an appropriate comparison group
- merely indicates the presence of a potential prob-
% lem, one generally worthy of further investigation.
3. In the case of the NNIS index, two of the risk
- factors in the index, wound class and duration of
surgery, may indirectly reflect quality of care.
! Adjustment for them may mask rather than eluci-
= date a potential problem. For example, a surgeon
% whose operation time consistently exceeds the

any risk index. A statistically significant difference -

September 16, 1991  The American Journal of Medicine Volume 91 (supp! 3B)

75th percentile for a procedure may have an
acceptable SWI rate within each risk category but
actually may be unnecessarily increasing the SWI
risk of his patients. Therefore, when analyzing the
postoperative wound infection experience of individ-
ual surgeons, it is important to analyze the distri-
bution of patients among the risk index categories
as well as the SWI rates within each category.

As we move forward in developing measures of
health care quality, it is critical that risk indices
also be developed so that valid comparisons of rates
can be performed. The SWI risk index presented
here provides a better means of comparing SWI
rates among surgeons, among institutions, and
across time than by stratifying patients using the
traditional surgical wound classification alone.
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Quality Improvement Lecture - - Hungary
December 1994

Donald Goldmann, M.D.

Agenda

 Describe the role of a hospital epidemiologist,
past and present

* Discuss the importance of applying
epidemiological principles and methods to QI

 Discuss the synergistic impact of infection
control/hospital epidemiology and QI on
reducing the risk of surgical site infections

/31



Epidemiology

The study of the distribution and
determinants of disease frequency in
human populations

or

Patterns of disease occurrence in human
populations and factors that influence
these patterns

Epidemiology - - A Practical Definition

The use of data to describe what’s going
on, determine why things are the way
they are, and determine or predict the
impact of the current situation on future
events

e
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SHEA

* Society for Hospital Epidemiology of
America

* Society for Healthcare Epidemiology of
America

Sensitivity

The probability of testing positive if disease is
truly present

The higher the sensitivity, the less the chance that
persons who have a disease will be classified
incorrectly as not having the disease (false-
negative)



Specificity

The probability of testing negative if the disease is
truly absent

The higher the specificity, the less the chance that
persons who do not have the disease will be
classified incorrectly as having the disease (false-
positive)

Figure 1: Answering the Fundamental Questions
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Cohort Study

» Two or more groups of people initially free
of the outcome (or disease) in question, and
that differ according to exposure to a
potential cause of disease, are compared for
occurrence of the outcome. It is then
possible to see how initial characteristics
(exposures) relate to subsequent outcomes
(disease).

Types of Cohort Studies

Prospective (concurrent):

= Exposed and unexposed subjects enrolled
(either randomly or by presence and absence of
specific exposure(s) before the outcome is
apparent)

Retrospective (historical):

= Subjects assembled according to exposure after
the outcome has already taken place

Regardless, if one is comparing outcomes, it’s a
cohort study
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Design of a cohort study of risk

At risk Exposure to Risk Factor Disease
Exposed - Yes
'\  No
People Time _
at Risk g

1.
2.

3.

Yes

Not Exposed ‘<
ot Expose No

Cohort Study- Advantages

Intuitive appeal: if persons are exposed, do they get the disease?
Required data can be defined ahead of time and collected
completely and accurately

Absolute rates of exposures and outcomes usually are available,
so the incidence (absolute risk) can be measured directly

Exposures can be elicited without the bias that might occur if
outcomes were already known

. Can evaluate wide range of outcomes from a single type of

exposure, or a wide range of exposures for a single outcome
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Cohort Study - Disadvantages

1. Can be inefficient and expensive if outcome
is rare and many subjects have to be enrolled
who do not have outcomes of interest

2. Outcome may be very delayed, so subjects
may be lost and results unavailable for a long
period

* Less of a problem in historical studies, but
data quality may be poor

Case-Control (Case-Referent) Study

Cases and non-cases are entered into the study
and then compared for their exposures



The design of case control studies

Exposure to Risk Factor Disease
Yes
No >‘ """"""""""" YES: CASES
Yes ;>_ ...................... NO: CONTROLS
No

TIME >
-+—————— Data Collection —_—

Case-Control Study - Advantages

—

. Excellent for rare diseases

2. Answer available quickly
» Method of choice in Outbreak Situations

. Hypothesis generation

W

4. Even if large cohort is available, it may be
more economical to conduct a small case-
control study within the cohort (“nested”
case-control study)



Case-Control Study- Disadvantages

1. Only one outcome can be studied

2. Exposure data of interest may not be
available or accurate

3. Recall bias

4. Sampling bias

5. Unavailability of enough controls

Selecting Controls to Avoid
Sampling Bias

The main objective in selecting controls is to select
subjects who represent those who might have become
cases in the study. If the cases are selected from one
hospital in the city, the controls should represent those
people who, had they developed the disease under study,
would have gone to the same hospital. Such people may
be vastly different from the general population.

Rothman
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More on Selecting Controls

+ Both cases and controls must be selected independently of
the exposure of interest.

s Controls should have navigated the same pathway of
selection forces as the cases had they been ill.

Confounding

Any systematic differences between
cases and controls that might be related to
exposure could distort (confound) the

conclusion, making it an inaccurate
assessment of the true risk.

after Fletcher
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Confounding

Stated another way:

Confounding is the distortion of the
estimate of the magnitude of the effect of
one exposure, or cause, of the outcome
when it is mixed with the effect of other
exposures, or causes, of the outcome.

Don’t Over-Match!

1
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Estimated average number of extra days, average amount of
extra charges per infection, and deaths caused by and
contributed to by nosocomial infections - -United States

Type Extra
Days

Surgical 73

Wound

Infection

Lower 5.9

Respiratory

Tract Infection

Bloodstream 74

Infection

Urnary Tract 1.0

Infection

Other Types 438

All Types 4.0

Extra
Charges

$3,152

$5,683

$3,517
5680

$1.617
$2,100

Death Directly caused Death to which
Infections Contri

by Infections

Total
3251

7,087

4,496
947

3,246
19,027

©.6)

G.a)

(“4.4)

©.1)

(0.8)
(0.9)

Total
9,726

22,983

8,844
6,503

10,036
58,092

(1.9)

(10.1)

(8.6)
0.7)

(2.5)
@.7)

Distribution of Post-surgical Infections,

NNIS 1986-1992

Site of Infection

Surgical site infection

¢ Incisional
» Orgar/Space

Urinary tract infection

Pneumonia

Bloodstream (primary)

All other sites

%
37
24
13
27
15
7

15

From Horan et al. Infect Control Hosp Epidemiol 14:73, 1993
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Superficial Incisional Infection

« Infection occurs within 30 days after the operative
procedure, and

~ Involves only skin and subcutaneous tissue, and
~ Patient has at least one of the following:
= Purulent discharge
» Organisms isolated from culture of fluid or tissue

s At least one of the following: pain or tenderness,
localized swelling, redness, or heat, and superficial
incision is deliberately opened by surgeon, unless
incision is culture-negative

« Surgeon or attending physician diagnoses infection

Sensitivity of Surveillance Methods

Duplicate surveys, UVA,BCH,CDC  1.00
record review,
bedside exam, labs

(reference

std)
Record review, bedside BCH 098
exam, labs
M.D. self-reports CHIP 0.14-0.34
Micro lab reports CHIP 0.33-0.65
Micro lab reports UK 071
Kardex clues UVA 0.69-0.85
Record review uva 0.90
Kardex clues UK 0.49
Ward liaison UK 0.58
ICDA coded dx BCH 0.02-0.35
ICDA coded dx YALE 0.57
SENIC pilot record CcDC 0.66-0.80
review

/73
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Possible Risk Factors for Surgical Site
Infection-1

. Age

* Obesity

 Diabetes

» Malnutrition (decreased albumin)
 Diabetes

« Steroids/immunosuppression

» Malignancy

* Prolonged hospitalization pre-op
» Infection at another site

Possible Risk Factors for Surgical Site
Infection-2

Delayed wound closure

Prolonged surgery

Open drains

Closed drains

Urgency of surgery

Foreign body

Skill of surgeon

Intra-operative wound contamination

4
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Measures to Decrease Skin
Colonization

Chlorhexidine washes

Mupirocin

Hair removal

Skin prep

Drapes

Operating Room Staff

Surgical scrub
Gloves
Gowns

Caps and beard guards
Masks
Shoes and “booties™

v
/43



Shedding

Wound Classification System

Clean wound: Uninfected operative wound; no inflammation
encountered; respiratory, alimentary, genital infected urinary tracts not
entered

Clean-contaminated wound: respiratory, alimentary, genital, infected
urinary tracts entered under controlled conditions without unusual
contamination

Contaminated wound: open, fresh wound with major breaks in aseptic
technique or gross spillage from GI tract; or incisions in which acute,
non-purulent inflammation encountered

Dirty (infected) wound: old wound with retained devitalized tissue;
existing clinical infection or perforated viscera

16
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NNIS Surgical Wound Infection
Risk Index

® ASA Scoreof3,4,orb
e Wound class (contaminated or dirty)

e Operation lasted longer than the 75th percentile
for that procedure in NNIS hospitals

TABLE 3 :
Surcicar Wounp InrFeEcTION Rarzs* AMonGg 84,691
OPERATIONS 3Y TRADITIONAL VW OUND CLASSIFICATION AND

NNIS Rusx Inpex
Risk Category

Wound -~ All
Class 0 1 2 3 (Gt) Cperations
Clean .0 23 4 — (047 2]
Clean-con- 21 40 9.5 —  (0.40) 3.3
taminated
Contami- - 34 68 132 (0.4) £.4
nated
Dirty — 31 81 128 (0.43) 7.1
All oper- 1.5 28 6.8 13.0
ations

* No. surgical wound infecdons per ldO operadons.
t Goodman-Kruskal correladon coedicient.

147
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Indicator IC-1

Surgical Wound Infection

Rate of infection for selected inpatient and
outpatient surgical procedures detected by
surveillance during the 21 days following

the procedure

Surgical Wound Infection Indicator
Key Features

** Requires post-discharge surveillance
» Uses CDC definitions of infection
« Requires collection of additional data elements that may be
useful for further interpretation of the indicator
¢ NNIS infection risk index
+ SENIC infection risk index
* Use and timing of prophylactic antibiotics



Central Venous Catheter Use for Ind1v1dual Hospltals

No. of hospital units

Na. of hospital units

No. of hospital units

" Bloodstream Infection Rates and

25

20
b
10

as+ 10 15 20 25 30 35 40 45 58 55 680
b d BSls per 100 patiants

* NI of cantral line f

005 0.10 015 020 u‘5+ 030 0.25 040 045 050 0.55 0.50 085 070
Number of cantral line~days/number of patient-days

] O
075 080 0.85

10 11 12 13 14 15 16 17 18 19 20 21

7 3 4 3 54‘,'5'5

Number of cantral line—a1sociated BSis per 1,000 cantral line—-days

Fig.3-3. Comparisonof the dxsmcuuon of blood.
stream infection (BS1) rates( pnc.cnt-!mcd andcen-
tral line—days~hased) and centrai line utilization in
combined. coronary and medical intensive care,
units. Nationai Nosocomiai Infection Swivetilance

1ates, Arrows indicate mcdxzn.

ICU Severity of Illness Indices

APACHE
PSI
PRISM

- SNAP

* CRIB

(NNI1S) System. [ntensive Care Unit Component,
October 1986~ December 1990. A and B indicate
. the specific location of individual hospital unit
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Percentage of Nosocomial Infections Prevented
by the Most Effective Program- SENIC

Type of Components of most % Prevented
Infection effective program
Surgical wound An organized hospital- 20

infection (SWI) wide program with
intensive surveillance and
control including reporting
SWI rates to surgeons
plus:
A trained hospital 35
epidemiologist

Percentage of Nosocomial Infections Prevented by the Most
Effective Program- SENIC

Type of Infection Components of mast *4 Prevented
effecuve program

Lower respiratory tract

infection:
Postoperauve An organized hospial-wide 27
program with intensive
surveillance and ICP per
250 beds
In medical patients  An organszed hospital-wide 13
program with intensive
surveillance and control
All types An organized hospital.wide 32

program with intensive
surveillance and controi
with all the components
listed sbove
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Urinary Tract Infections

All Infections Wound infections
157 M-HRR =052 1§ M-H AR = 0.64 150 M-H RBA = 0.40
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E‘D -
g
= 104 104
o
3
H
g 59 13311 5
g ] 77301 8/303
3303 wagy 2311
0 -4 0~
Cefonicid Placebo Cefonicid Placeba Cefonicid Placebo Cefonicid Placebo Cefonicid Placebo Cefonicid Placebo
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Figure 1. Percentages of Patients in the Cefonicid and Placebo Groups with Infections of Any Type, Wound Infections, and Urinary Tract
Infections after Breast or Hernia Procedures.

*All infections” includes wound infections, urinary tract infections, bacteremia, pneumonia, and other types of infections categorized as

potentially refated to the surgical procedure. One cefonicid recipient undergoing breast surgery had both a wound infection and a urinary

tract infection; she is fisted as having had a single infection in the count of all infections but is counted separately in both the middte and

the right-hand panels. Definite infections are denoted by the salid bars, and probabie infections by the open bars. M—H RR denotes the

Mantel-Haenszel risk ratio. The numbers at the top of each bar indicate the number of patients with the specified infection and the total
number of patients in the respective group.

Pastoperative Antibiotic

Nonroutine Visit to Physician for
Problem with Wound Healing

Readmission for Infection or
Poor Wound Healing

43/303
15 9 15 M-H AR = 0.48 157 M-H AR = 0.41
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Figure 2. Percentages of Patients in the Cefonicid and Placebo Groups Who Received Postoperative Antibiotic, Had an Unscheduled
Visit to a Physician for a Problem with Wound Healing, or Required Readmission for Infection or Poar Wound Healing
after Breast or Hernia Procedures.
The numbers at the top of each bar indicate the number of patients in each of the three categories and the total number of patients in the
respective group. M-H RR denotes the Mantel-Haenszel risk ratio.
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Impact of Cefonocid Prophylaxis

. » Routine use for breast surgery would prevent:
= 56 infections
» 23 definite wound infections
e 16 UTIs
« per 1,000 patients
« Routine use for herniorrhaphy would prevent:
« 19 infections

= 13 definite wound infections
= per 1,000 patients

from: Plattet al. NEJM. 322:153,1990.

Cost of Cefonocid Prophylaxis

Assuming $10 per course:
$ 178 to prevent one breast infection
$ 539 to prevent one herniorrhaphy
infection

$ 1,515 to prevent one readmission for
breast infection

$ 622 to prevent one readmission for
herniorrhaphy

From: Platt et al. NEJM 322:153, 1990.

[
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Infection Rate (%)
(9]
|

¥ T
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before Hours after Incision
Incision

Figure 1. Rates of Surgical-Wound Infection Carrespending to the Temporal Relation
between Antibiotic Administration and the Start of Surgery.

The number of infections and the number of patients for each hourly interval appear as
the numerator and denominator, respectively, of the fraction for that interval. The trend
toward higher rates of infection for each hour that antibiotic administration was delayed
after the surgical incision was significant (z score, = 2.00; P<0.05
by the Wilcoxon test).

Temporal Relation between the Administration of
Prophylactic Antibiotics and Rates of Surgical-
Wound Infection

Time of No. of Patients No. (%) of Relative Risk

Administration Infections (95% CI)
Early 369 14 (3.8) 6.7 (2.9-14.7)
Preoperative 1708 10 (0.59) 1.0
Perioperative 282 4(1.4) 2.4 (0.9-7.9)
Postoperative 488 16 (3.3) 5.8 (2.6-12.3)
All 2847 44 (1.5) ———

Classen et al., NEJM 326:281, 1992.



Nosocomial Bloodstream Infection

Primary Bloodstream Infection
Laboratory-confirmed (positive blood culture)
Clinical sepsis (negative or no blood cuiture)

Bloodstream infection related to a
intravascular catheter

Secondary Bloodstream Infection

* |nfection at another site (pneumonia) with
secondary seeding of the bloodstream



Nosocomial Bloodstream Infection

Frequency and Significance

* Not common: ~5% of all infections
Frequent use of central venous catheters or
high-risk patients will increase incidence

* Attributable mortality: related to etiology,
may be significant for gram negative
bacteremia, enterococcal bacteremia, and
candidemia

e Cost: >US$ 3000/case

Nosocomial Bloodstream Infection

Risk Factors

* |ntravascular catheters

Percutaneous central venous catheters >
catheters inserted by cut-down >
arterial catheters >>
peripheral venous catheters

Implanted or tunneled, cuffed central venous catheters
are low risk

® Parenteral nutrition (lipid emuision)
* Heavy colonization with Staph. aureus
* Chemotherapy or immunosuppression

~€



Nosocomial Bloodstream Infection

Clinical Signs
® Fever
® Chills, rigors
® Tachypnea, tachycardia, hypotension
® Apneal/bradycardia in neonates
* Nausea, vomiting, diarrhea
®

Organ dysfunction
(pulmonary, cardiac, renal, hepatic, neurologic)

Nosocomial Bloodstream Infection

Microbiology

® Blood culture
# of cultures

Bacteremia vs. colonization of the catheter
Pathogen vs. contaminant

* Culture of catheter tip
* Catheter hub

® Culture of infusate



Nosocomial Bloodstream Infection

U

Common Microorganisms
* Coagulase-negative staphylococci
* Staphylococcus aureus
* Enterococcus sp.
* Escherichia coli
* Pseudomonas aeruginosa
* Enterobacter sp.
* Klebsiella sp.
* Candida sp. and other fungi

Nosocomial Bloodstream Infection

Procedures & Practices to Reduce Risk
Minimize use and duration of intravascular catheters,
particularly percutaneous central venous catheters

Wash hands before and after inserting an intravascular
catheter

Cleanse the skin with an effective antiseptic before insertion

Wear sterile gloves and gowns and use sterile drapes when
inserting percutaneous central venous catheters

Use aseptic technique during catheter insertion



Nosocomial Bloodstream Infection

Procedures & Practices to Reduce Risk

Procedures to minimize contamination of intravenous
fluids and medications

Minimize manipulation of catheter or infusion set tubing;
use aseptic technique when manipulation is necessary

Adequately disinfect pressure transducers used for CVP or
arterial pressure monitoring

Establish and follow protocols for catheter removal when
clinical signs and/or culture information indicate
bloodstream infection or catheter exit site infection

Reduce or eliminate colonization by Staph. aureus in high-
risk patients

[



Nosocomial
Lower Respiratory Tract Infection

Frequency and Significance
10-20% of all nosocomial infections

Many outbreaks of gram negative pneumonia
in mechanically ventilated patients

High attributable mortality: ~10-20% overall,
may be > 50% in ventilated ICU patients

Gram negative pneumonia
Immmunocompromised patients

Most expensive: > US$ 5000/case

Nosocomial
Lower Respiratory Tract Infection

Risk Factors
* Mechanical ventilation
* Tracheostomy
* Abdominal or thoracic surgery
e Advanced age
® Chronic cardiac or pulmonary disease
* Immunosuppression
* Depressed level of consciousness
* Prior viral respiratory tract infection

(i



Nosocomial
Lower Respiratory Tract Infection

Clinical Signs
* Fever
* Cough
¢ Tachypnea
¢ Chest pain
* Increase in O2 or ventilatory requirement
¢ Change in character of sputum
* Rales, dullness to percussion, wheezing

Nosocomial
Lower Respiratory Tract Infection

Radiography
®* Chest X-ray

Infiltrate or consolidation
Cavitation
Pleural effusion

® CT scan (complicated cases or

suspected fungal pneumonia in
immunocompromised patient)



Nosocomial
Lower Respiratory Tract Infection

Microbiology

* Sputum or tracheal aspirate

Gram stain
Quality of specimen

Semi-quantification of inflammatory cells (granulocytes)
Semi-quantification of predominant organism(s)

Culture

Viral culture or rapid viral diagnostic test (NP aspirate)

* Blood culture
¢ Bronchoscopy

Quantitative culture and intracellular organisms

Nosocomial
Lower Respiratory Tract Infection

Microorganisms

Pseudomonas aeruginosa
Staphylococcus aureus
Enterobacter sp.
Klebsiella sp.

Hemophilus influenzae
Moraxella catarrhalis
Legionella pneumophila
Streptococcus pneumonia

Influenza virus
Respiratory
syntytial virus
Parainfluenza virus
Adenovirus
Cytomegalovirus
Aspergillus sp.
Rhizopus sp.



Nosocomial
Lower Respiratory Tract Infection

P a th Og enes i S Hands of caregivers

Oropharyngeal colonization
(alteration of normal flora, =
altered epithegal cell surface)

Inadequately disinfected
respiratory equipment

Condensate in
respiratory tubing

Gastric colonization
(increased pH,
decreased peristalsis)

Contaminated solutions
or aerosols

Airborne microorganisms

inoculation of lower respiratory tract

Compromised or overwhelmed host defenses

\

Bacteremia —————» Pneumonia

Nosocomial
Lower Respiratory Tract Infection

P a th Og en GSis Hands of caregivers

Oropharyngeal colonization inadequately disinfected
(alteration of normal flora, -«— respiratory equipment

altered epithelial cell surface) Condensate in
o respiratory tubing

Gastric colonization
(increased pH,
decreased peristalsis)

Contaminated solutions
or aerosols

Airborne microorganisms

\j
inoculation of lower respiratory tract

Compromised or overwhelmed host defenses

'

Bacteremia ———— Pneumonia
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Nosocomial
Lower Respiratory Tract Infection

Procedures & Practices to Reduce Risk
Minimize the use and duration of mechanical ventilation

Use of spirometry and chest physiotherapy for post-op
patients '

Minimize use of medications that elevate gastric pH
Minimize use of nasogastric tubes

Elevate the head of the bed

Use jejunal feeding tubes instead of gastric feeding tubes
Use continuous instead of bolus enteral feedings

Nosocomial
Lower Respiratory Tract Infection

Procedures & Practices to Reduce Risk
Minimize potential for contamination of solutions used
in suctioning and aerosolized medications
Prevent condensate collecting in respiratory tubing
from draining into patient
Adequately disinfect respiratory equipment

Wash hands before and after suctioning or touching
the endotracheal tube or respiratory tubing

Identify and isolate patients with active pulmonary
tuberculosis

JG;



Assessing & Improving Quality of Care

Continuous Quality

Epidemiology /
Improvement/ <———» _. .
. Biostatistics
Total Quality Management
*Mobilize and organize problem- *Describe and analyze
solving teams patterns of disease in
*Define and measure relevant populations
processes and outcomes Type
*Improve processes Frequency
. Consequences
* Monitor effects on outcomes Transmission
Exposure
Risk

Effect of interventions

Nosocomial (Hospital) Infection

General Definition
Infection acquired during hospitalization

or as a consequence of hospital care



? Nosocomial (Hospital) Infections ?

1.

2

Child admitted with chicken pox with some lesions
secondarily infected with Staph. aureus

Child hospitalized for 3 weeks with pneumonia with
empyema who develops chicken pox 2 days after discharge

. Elderly woman admitted with a stroke and an E. colj urinary

tract infection

. Elderly woman admitted with a stroke who has a urinary

catheter placed and develops an E. coli urinary tract
infection on the 5th day of hospitalization

. Man who develops a Staph. aureus infection at the site

where a mole was excised in an outpatient clinic

. Man who develops osteomyelitis caused by methicillin-

resistant Staph. aureus after surgery for a broken hip

Nosocomial (Hospital) Infections

. Child hospitalized for 3 weeks with pneumonia with

empyema who develops chicken pox 2 days after discharge

. Elderly woman admitted with a stroke who has a urinary

catheter placed and develops an E. coli urinary tract
infection on the 5th day of hospitalization

. Man who develops a Staph. aureus infection at the site

where a mole was excised in an outpatient clinic 5 days ago

. Man who develops osteomyelitis caused by methicillin-

resistant Sfaph. aureus after surgery for a broken hip



Exposures and Risks in Hospitals

® Communicable infections
Increased likelihood of exposure
Susceptible patients and workers
* [nvasive devices, procedures, and treatments

Enable colonizing microorganisms to invade
Compromise host defenses

® “Hospital” microorganisms
Gram negative bacteria
Antimicrobial resistant bacteria
Opportunists

Minimize Exposure and Risk

¢ Communicable infections
Isolation precautions
Vaccinate hospital personnel

* |nvasive devices, procedures, and treatments

Reduce unnecessary use
Procedures to reduce risk of skin and mucosal colonization
Procedures to reduce risk of contaminated devices

* “Hospital” microorganisms

Handwashing

Isolation of patients infected or colonized with antimicrobial
resistant organisms



Nosocomial (Hospital) Infections

Lower respiratory tract Bone or joint infection
infection * Cardiovascular infection

Urinary tract infection * (Central nervous system
Surgical wound infection infection

Bloodstream infection ¢ Skin and soft tissue
Gastrointestinal infection infection
Transfusion-related or ® Upper respiratory tract
blood-borne infection infection

Reproductive tract ® OQOcular infection

infection

NN1S = Nohiead Nosocouncad Tukecdo Q,WL&W



Nosocomial Urinary Tract Infection

* Symptomatic urinary tract infection
* Asymptomatic bacteriuria

Nosocomial Urinary Tract Infection

Frequency and Significance

* Most common infection:
~1/3 to 1/2 of all nosocomial infections

¢ ~80% related to urinary catheters

* Relatively small but important
contributor to mortality

® Cost: >$US 600/case



Nosocomial Urinary Tract Infection

Risk Factors

* Urinary catheterization or instrumentation
Indwelling >> intermittent .
Long term catheterization>>short term

Advanced age

* Female

e Urinary retention or incomplete emptying
Postoperative or postpartum patients

Neurologic or pharmacologic inhibition of voiding
Prostatic hypertrophy

Nosocomial Urinary Tract Infection

Clinical Signs
* Fever
* Dysuria
* Frequency
* Urgency
e Suprapubic tenderness
* Cloudy or foul smelling urine



Nosocomial Urinary Tract Infection

Laboratory
* Pyuria
Dipstick (leukocyte esterase, nitrate)
Microscopic examination

¢ Gram stain of unspun urine (any organisms)
¢ Urine culture
Method of collection

# of colonies (cfu/mil)
Singile vs.. muitiple microorganisms

Nosocomial Urinary Tract Infection

Microorganisms
* Escherichia coli
* Enterococcus sp.
* Pseudomonas aeruginosa
* Klebsiella sp.
* Candida sp.
* Proteus sp.
* Enterobacter sp.



Nosocomial Urinary Tract Infection

Procedures & Practices to Reduce Risk
Minimize use and duration of urinary catheters
Wash hands before and after inserting a urinary catheter

Cleanse the meatus and surrounding area with an effective
antiseptic before insertion of a urinary catheter

Use aseptic technique during catheter insertion

Minimize disruption of the catheter-drainage system junction
Keep the drainage reservoir below the level of the bladder
Use individual containers to empty drainage reservoirs

Wash hands before and after touching the catheter or the
drainage system



Simple statistical methods
can be used to make valid conclusions

from well designed studies.

Even sophisticated statistical methods

will not enable valid conclusions to be made

from poorly designed studies.

/72



Observational
Studies

Descriptive

Case-Control

Cohort

Experimental
Studies

Clinical Trial

Types of Studies

Design

Study exposures and
outcomes

Define outcome, study
exposure
Case--outcome +
Control--outcome -

Define exposure, study
outcome
Group 1--exposure +
Group 2--exposure -

Study effect of treatment
on outcome
Group 1--treatment +
Group 2--treatment -

Example of Study Comments
Question
What is the Generates hypotheses

frequency of UTI?  about cause and
How frequently are  effect
urinary catheters  Sample of the
used? population usually
sufficient

Have patients with a Investigate hypotheses
UTI more of cause and effect
frequently had a Small sample size
urinary catheter?  Short time frame

How frequently do  Further investigation
patients with a of cause and effect
urinary catheter Larger sample size
develop a UTI? Longer time frame

Does prophylactic =~ Large sample size
TMP/SMZ prevent Long time frame
UTT in patients
with urinary
catheters?

/73



Descriptive Study

Do patients receive
“appropriate” perioperative antimicrobial prophylaxis?

Was antimicrobial prophylaxis given to patients for whom it is
recommended?

Was an appropriate antimicrobial given?

Was an appropriate dose given?

Was the antimicrobial given at the appropriate time (first dose,
subsequent intraoperative doses)?

Was prophylaxis extended beyond the appropriate time frame
(were too many doses given)?

Study Population

Inclusion Criteria
All patients undergoing a surgical procedure in the Operating Room during
the past 2 months for whom perioperative antimicrobial prophylaxis is
recommended by a published guideline

Exclusion Criteria
Patients receiving antimicrobial treatment for any reason more than 24
hours prior to surgery
Patients undergoing procedures that do not involve an incision
Patients less than 18 years of age

Definitions

Published guideline for perioperative antimicrobial prophylaxis
Procedures for which antimicrobial prophylaxis is recommended
Appropriate agent(s) for specific procedures
Appropriate dose
Time for subsequent intraoperative dose(s)

Total number of doses (duration of prophylaxis)
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Variables

Prophylaxis given (Yes or No)

Antimicrobial

Dose

Time of incision

Time of incision closure

Time of administration of the first antimicrobial dose
Time of subsequent intraoperative antimicrobial dose(s)
Total number of antimicrobial doses administered

Outcomes

Antimicrobial prophylaxis given when recommended

Antimicrobial agent corresponds to guideline

Dose corresponds to guideline

First antimicrobial dose within 2 hours before the incision

Additional intraoperative antimicrobial dose(s) if length of surgery >4 hours

Data Collection

Identify patients
Collect data regarding variables

Data Analysis

Percentages
% receiving antimicrobial prophylaxis when recommended
% receiving an agent corresponding to guideline
% receiving an dose corresponding to guideline
% receiving the first dose within the 2 hours before the incision
% of surgeries lasting longer than 4 hours
% receiving a subsequent intraoperative dose after 4 hours of
surgery
% receiving doses 24 hours after the surgery is complete

Sample Size

Sufficient size (at least 100 patients), exact size not critical

a



Case-Control Study

What factors are important in determining
whether patients receive antimicrobial prophylaxis
at the appropriate time?

Type of surgery (type of procedure, elective vs. emergency)?

Service?

Location where antimicrobial prophylaxis was administered
(Operating Room vs. ward)?

Time (day of week, time of day)?

Study Population

Cases
All patients undergoing a surgical procedure involving an incision in the
Operating Room who received perioperative antimicrobial prophylaxis
with an appropriate agent, and
who received the first antimicrobial dose within 2 hours before the
incision

Controls
Patients undergoing a surgical procedure involving an incision in the
Operating Room who received perioperative antimicrobial prophylaxis
with an appropriate agent, and
who received the first antimicrobial dose more than 2 hours before
the incision or after the incision

No matching
Definitions

As described previously



Variables

Type of procedure

Elective or emergency

Service

Location where first dose administered
Day of week

Time of day

Data Collection

Identify patients
Collect data regarding variables

Data Analysis

Odds Ratios
One type of procedure vs. all other types of procedures
Elective vs. emergency
One service vs. all other services
Operating Room vs. ward
Weekday vs. weekend
Daytime (8:00-17:00) vs. nighttime (17:00-8:00)

Stratified Analysis (by elective/emergency)
One service vs. all other services
Operating Room vs. ward
Weekday vs. weekend
Daytime vs. nighttime

Logistic Regression
Sample Size

Sufficient number of cases (at least 30, preferably 50)
Controls (at least 2 controls/case, preferably 3)
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Measures of Risk

Relative Risk
Probability of disease among exposed persons divided by the probability of
disease among non-exposed persons

RR = (a/a +b)/(c/c+d)

Disease
Exposure Yes No Total
Yes a b a+b
No c d c+d
Total a+c b+d

Odds Ratio
Odds of exposure among persons with the disease divided by the odds of
exposure among persons without the disease

OR = [(a/a +b)/(b/a +b)}/[(c/c + d)/(d/c + d)] = ad/be

Disease
Exposure Yes No  Total
Yes a b a+b
No c d c+d
Total a+c b+d

Confounding
Variable that partially or totally accounts for the observed association
between another variable and disease

Effect Modulation
Variable for which different values affect the strength of the observed
association between another variable and disease

Attributable Risk
Incidence of disease in exposed persons minus the incidence of disease in
non-exposed persons



Diagnostic Tests

Disease
Test Yes No Total
Positive a b a+b
Negative c d c+d

Total atc b+d

Sensitivity
Probability that the test is positive if the person has the disease

Sensitivity = a/a +¢

Specificity
Probability that the test is negative if the person does not have the disease

Specificity = d/b +d

Positive Predictive Value
Probability that the person has the disease if the test is positive

PPV =a/a+b

Negative Predictive Value
Probability that the person does not have the disease if the test is negative

NPV =d/c +d
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Cohort Study

Does the location where the first dose of perioperative
antimicrobial prophylaxis is administered have an effect on
whether the dose is administered at the appropriate time?

If the first antimicrobial dose is administered in the Operating
Room, is it more likely to be given within the 2 hours before the
incision instead of the ward?

Study Population

Group 1
Patients undergoing a surgical procedure involving an incision in the
Operating Room who received perioperative antimicrobial prophylaxis
with an appropriate agent, and
who received the first antimicrobial dose in the Operating Room

Group 2
Patients undergoing a surgical procedure involving an incision in the
Operating Room who received perioperative antimicrobial prophylaxis
with an appropriate agent, and
who received the first antimicrobial dose on the ward
Definitions
As described previously

Outcome

Patients receiving first antimicrobial dose within 2 hours before the incision

Data Collection

As described previously
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Data Analysis

Relative Risk
Operating Room vs. ward

Sample Size
Sample size calculation is critical

Determine sample size using estimates of frequency of administration of first
antimicrobial dose within 2 hours before surgery in:

Operating Ward Total # in both
Room groups
50% 25% 130
80% 40% 54
80% 60% 180
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Descriptive Statistics

Describe the character of a population

Measures of Central Tendency

Mean (average)--arithmetic sum of values divided by the # of observations
Median--middle value (equal # larger and smaller)
Mode--most frequent value

Measures of Variability or Dispersion

Range--lowest to highest values

Variance--sum of squared deviations of all values from the mean divided by
the number of degrees of freedom (sample size minus 1)

Standard Deviation--square root of the variance



Inferential Statistics

Make valid conclusions about population(s)
based on a study of samples

Types of Error

Type I (alpha)
Probability of detecting a difference when no difference truly exists

Type II (beta)
Probability of failing to detect a difference when a difference truly exists

Test Procedures for Qualitative or Discrete Quantitative Variables
Example: chi square
Test Procedures for Continuous Variables

Normal Distribution
Example: t-test, ANOVA

Non-Normal Distribution (non-parametric tests) |
Example: Wilcoxon rank sum test, Kruskal Wallis test
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HISTORICAL PERSPECTIVE

Semmelweis used both retrospective and prospective
surveillance methods in demonstrating the efficacy of
handwashing in preventing puerperal sepsis

SURVEILLANCE
definitions of events to be observed

systematic, observation of the occurrence and distribution of
events/disease

record of events or conditions, that increase of decrease the
risk of disease

appropriate analysis

communicated to appropriate persons
ELEMENTS OF SURVEILLANCE
definitions of events to be observed or surveyed

systematic data collection and analysis
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GOAL

Reduce nosocomial infections

provide baseline infection rates

identify outbreaks/epidemics (sentinel function)
verify efficacy of control measures

compare nosocomial rates with other hospitals

use in problem solving or research



HOSPITAL SURVEILLANCE
provide baseline infection rates by:
type of infection (e.g., SWI, UTI, LRI)
pathogen

service or hospital unit

SYSTEMATIC COLLECTION OF DATA
define events to be surveyed
use agreed upon definitions

apply criteria systematically

POSSIBLE DATA ITEMS ON NOSOCOMIAL
INFECTION REPORT

patient’s name or identification number;
age, sex, service , nuUrsing unit;

site of infection e.g., SWI, UTI, LRI etc.,;
organisms, antibiotic susceptibility pattern;

presence of invasive devices, surgical procedures, wound
class;

surgeon (by name or code number)



SURVEILLANCE STRATEGIES
ongoing hospital wide surveillance

ongoing focused surveillance by high risk patient, high risk
unit, surgery, procedure, and/or microorganism,

periodic surveillance by surgery, procedure, nursing unit(e.g.,
every 6 months for 1 month)

prevalence surveys for surveillance of specific site infections
such as UTIs, or validation of incidence data

combination of any of the above.
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HOSPITAL-WIDE SURVEILLANCE

Indications:

Consider when:

developing surveillance system
developing baseline information

testing definitions, denominators

Methods:

Perform surveillance on all patients, all sites {when establishing baseline
information do for 6 to 12 months}

Compare with published data of hospital with comparable populations

Outcomes:

Keeps clinicians informed of possible strengths and weaknesses of IC program
Identifies areas, services, procedures for further study

Provides information about surveillance system requirements|e.g. areas
requiring intensive surveillance due to the complex patient factors, minimal
surveillance activities may suffice for low risk areas.]

Identifies areas for improvement projects

Limitations:

Uses resources

Provides general information that may be difficult to interpret

Identifying specific risk factors may be difficult



Excludes information about risk factors and/or severity of illness data



FOCUSED SURVEILLANCE

Indications:

Response to problems identified through reports in the literature or through
surveillance data

Methods:

Develop a plan that specifies event to be monitored such as surgical
procedure, invasive device,[include denominator that will be used to establish
rates)

Reassess periodically (example of all orthopedic infections)

Outcomes

Provides specific feedback to clinicians

Identifies problem areas

May provide information about efficacy of specific interventions
Limitations:

Problems in other areas of the hospital may be missed

TYPICAL SURVEILLANCE COURSE OF
HOSPITAL SURVEILLANCE ACTIVITY

Period of hospital-wide surveillance

Priorities established for focused surveillance by services,
units, microorganisms, or procedures

Surveillance plan reassessed annually



EXAMPLE OF SURVEILLANCE PLAN

ICU surveillance, including a project directed towards
reducing ventilator associated pneumonia

all primary bacteremia (lab)
all multi-drug resistant microorganisms e.g. MRSA(lab)
total hip replacements for 3 month period (twice a year)

all open heart surgeries, including 30 day post-discharge
surveillance

occupational infections in hospital staff
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DATA COLLECTION METHODS

Design

Retrospective

Looks “backward” and uses data available from patient charts, laboratory
reports, and other hospital or clinic records. Often used to verify that the
occurrence of a disease [infectionJexceeds the expected rate.

Prospective

Looks “forward” from the exposure of a risk factor ,then measures the rate of
disease present in those exposed.

Populations

Total hospital vs. selected units or selected patient populations
Examples:

ICU

surgical patients

patients on ventilators

e
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Frequency

will depend upon:

patient length of stay,
number of beds on service

adequacy of data on patient charts

Sources of data:

patient charts,

interviews with physicians, nurses,

nursing records (shift report books/kardex),
microbiology reports

laboratory log books

post-discharge surveillance

DATA ANALYSIS

consider calculating infection rates for:
service

unit

surgeon

hospital

invasive devices
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other: surgical wound classification, ASA score, duration of operative
procedure,

host factors: extremes in age, diabetes, immunosuppression

INFECTION RATE
rate == numerator X constant =
denominator

The denominator represents the population at risk for the event.

INCIDENCE RATE is the number of NEW cases of a disease in a specified time
period

divided by the population at risk for the event. Example, the number of surgical
wound infections

in hospital A in January, divided by the number of surgeries performed in hospital
A in January.

Number of NEW cases of a specified time period x constant =
Population at risk for same time period

PREVALENCE RATE is the number of EXISTING cases of a disease present at a
specified point in time divided by the number of persons at risk for the disease at the
same point in time. Example, the number of persons with a surgical wound
infection in the hospital on January 15, divided by the number of patients with a
surgical wound also present in the hospital on January 15.

Prevalence rate number of EXISTING CASES from a specified interval or
point in time
Population at risk for same time period x constant =

199
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DENOMINATOR DATA
( can be presented by month or year)

-total number of hospital admissions or discharges

-patient days
(Patient days provide a more sensitive reflection of the patient population and the
exposure to the device).

-number of total surgical procedures
Total number of surgical procedures performed at hospital A in the month of
January or for the entire year of 1994

-number of specific surgical procedures

-number of procedures performed by specific surgeons. The number of infected
surgical wound infections in patients operated upon by Surgeon B is divided by the
total number of surgeries of Surgeon B

COMMUNICATION OF SURVEILLANCE RESULTS

Results of surveillance should be regularly communicated to hospital administration,
including the Medical and Nursing Directors, chiefs of services, and head nurses.

Surveillance also provides an opportunity for the infection control practitioner to
observe patient-care practices on the nursing units, provide consultation to the
nursing staff about infection prevention and/or control issues; and provide a visible
reminder of the infection control program within the hospital.
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EXAMPLES OF COMMON SURVEILLANCE
DEFICIENCIES

Lack of planning as to desired outcome of surveillance activity
Lack of communication of physicians and nurses

Inconsistent application of surveillance methodology

Lack of agreement with key clinicians on infection definitions
Lack of careful analysis

EXAMPLES OF APPLIED SURVEILLANCE STRATEGIES

Passive surveillance systems frequently underestimate the infection rate. For
example in a hospital in Brazil, the reported infection rate in ICU patients in 1987
{using a passive surveillance system in which physicians filled out a nosocomial
infection from at the time of discharge was 11.6%. After an active surveillance
system was implemented the reported rate was 24.8%. The Centers for Disease
Control definitions for nosocomial infections were used for this study.

In response to a shortage of nurses and in an effort to increase the efficiency of the
infection control program, some hospitals in the US, Canada and Thailand have
used a surveillance system in which a general duty nurse on each nursing unit is
designated as an “assistant” [or “ward”] infection control nurse.

Routine surveillance data indicate a higher than expect rate of surgical wound
infections in abdominal hysterectomy patients at Hospital C.

-Verfy the existence of the problem ,review changes in laboratory methods,
changes in personnel or surveillance methodologies;

-Compare infection rate to other reported rates with a comparable patient population
Present information to the ICC, design plan for presenting information to the
surgical service [ob/gyn], hospital administration, nursing

Obtain agreement on prospective surveillance and control strategies from key
members of the obstetric and gynecologic service

Institute control measures

Perform surveillance on all abdominal hysterectomy patients, consider:
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post-discharge surveillance by establishing a reporting system with the outpatient
clinic and obtaining surgeon specific wound infection rates--(code surgeons by
number or letter--maintain code in confidential manner)

Evaluate surveillance findings

Evaluate control measures.

Routine surveillance shows a higher than expected number of ventilator associated
pneumonia in ICU patients.
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HISTORICAL PERSPECTIVES INFECTION
CONTROL IN THE US

1950s-stringent disinfection of the environment, identification and treatment of
Staphylococcal carriers among hospital staff

1960s-rise in the number of immunosuppressed patients and in the number of
infections caused by opportunistic infections

1970s-voluntary reporting of infections by physician and nurses found to be
unsatisfactory. 1st International Conference on Nosocomial Infections at CDC.
debates pros and cons of surveillance ICN concerns regarding the cost and
feasibility of staffing IC programs--result-strong recommendations for surveillance.
ICNs, cessation of environmental culturing

CDC performs a Study of the Efficacy of Nosocomial Infections (SENIC

infection control programs in the US are described and effective infection program
components are identified

1980s-financial incentives for hospitals to reduce nosocomial infections.
Infection Control programs become more involved in employee health and AIDS
issues.

1990s-focused surveillance programs using systems which stratify patients by risk
factors and using an outcome oriented approach.
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ACTIVITIES OF THE INFECTION CONTROL
NURSE

(SENIC data)

50% of time spent on surveillance
25% on policy and procedure development
25% on investigating clusters of infection, serving as a resource to hospital staff

(regarding questions related to patient placement, isolation techniques and employee
health issue)
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INFECTION CONTROL COMMITTEE/PROGRAM
ACTIVITIES

Plan program goals and objectives
Review and approve methods to accomplish goals

Approve surveillance plans

Review findings of surveillance activities(including the findings from other
infection prevention or control activities such as results of antimicrobial usage
studies

Review and approve prevention strategies (all epidemiologic
cultures of patients and/or environment should be under the
control of the ICC or program).

Direct activities of the program

Evaluate processes(e.g., 80% of ICNs time spent on
surveillance so inadequate time remaining for prevention and
control activities)

Evaluate outcomes(e.g., hospital with a consistent report of
ventilator associated pneumonia at the 75th percentile when
compared to similar ICUs reported in the US NNIS study.

Return to #1-plan program goals and objectives
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