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Introduction

In 1999, an estimated 570 000 children aged 14 or younger became infected with HIV. Over 90%
were babies born to HIV-positive women, who acquired the virus at birth or through their
mother’s breastmilk. the vast majority of these cases occurred in sub-Saharan Africa and other
low-income countries (UNAIDS, 1999). In this context it is imperative that mother-to-child HIV
transmission (MTCT) prevention funds be used as efficiently as possible. The purpose of this
MTCT “Cost-Effectiveness Tool” (CET) is to aid in achieving that goal by allowing decision
makers to compare the cost-effectiveness of a range of MTCT prevention strategies.

This introduction provides an overview of the manual and of the CET itself. It outlines the
purpose of the CET, its basic organization, and its analytic methods. It also will orient you to this
manual so that use of the CET is as easy and productive as possible. The introduction consists of
the following five sections:

• Please do this first
• Excel versions of the CET and “Macros”
• Why this manual?
• Overview of manual
• Documenting estimates
• Analytic features of the CET

The remainder of the manual is organized in sections that correspond to the worksheets of the
CET that they explain.

Please do this first

The cost-effectiveness calculations are carried out by means of an Excel workbook called
“MTCTCET4.xls.” It requires about  740 kilobytes of memory, about half the capacity of an
ordinary floppy disk. We suggest that you make a copy of this file using a different file name and
work with that copy. This precaution ensures that you can always return to the original workbook
if necessary. We also recommend that you backup both the original file and your work file on an
external storage medium such as a floppy or zip disk.

Excel versions of the CET and “Macros”

The CET runs on Excel for Windows in Office 97 and Office 2000. It will also work in Excel in
Microsoft Office 98 and 2000 running in the Macintosh operating system. The CET uses
“macros” to reveal and mask portions of the screen according to decisions that the user makes
and to generate tables and graphs in the “Sensitivity Analysis” worksheet. Although the program
will generally work in Excel version 5 for Windows 95, the macros do not run properly, so we do
not recommend its use in this version of Excel. If you must run the model in Excel 5/95, we can
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instruct regarding which macros will run and which won’t. The workbook will be revised and
updated as enhancements are added, bugs are detected and fixed, and new trial results
demonstrate the efficacy of additional MTCT interventions. (See  http://www.*** for updated
versions of the CET and other information).

Why this manual?

This manual is a guide for using the CET.  It is intended to calculate the health outcomes, cost,
and cost-effectiveness of MTCT control programs in specific settings. With this program you
will be able to estimate the cost and health outcomes of five different ARV-based interventions,
with or without substitute feeding interventions to reduce the risk of HIV transmission via breast
milk. The ARV interventions are ACTG 076 (long-course AZT); HIVNET 012 (ultra short-
course nevirapine); Thai-CDC (short course AZT); Petra-A (short-course AZT/3TC) and
PETRA-B (same as PETRA-A without the prepartum treatment). The period of breast milk
feeding and other characteristics of the substitute feeding intervention is specified by the user.

An important secondary objective of the CET is to provide insights that could lead to greater
program efficiency. By guiding the user through the details of program design and cost, and by
clarifying which elements contribute the most to cost and cost-effectiveness, administrators may
be able to identify areas where higher output or lower cost can be leveraged.

We estimate, based on pilot tests, that it will take **-** hours to complete this analysis using the
CET. Although we have tried to make the CET and this manual as complete and self-explanatory
as possible, we know that questions may arise as you conduct the analysis. Please contact Dr.
Elliot Marseille with questions. He can be reached at:

Health Strategies International
2 Madrone Place

Orinda, CA  94563
USA

Phone: (925) 254-5379
Fax: (800) 683-3442

email: emarseille@home.com

Overview of Manual

This manual is designed to provide practical guidance in the use of the computer-based CET
model. Its purpose is to clarify the use of terms and to guide the user through the process of
identifying what data are needed for the evaluation of the cost-effectiveness of a vertical
transmission program. We recommend that the manual and the Excel workbook be open at the
same time and that the user follow the instructions presented in the manual while viewing the
relevant areas of the computer screen.
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The Excel-based CET workbook consists of 12 worksheets. Each worksheet is a ‘module’ that
addresses a particular component of the analysis (e.g., “VCT”  or “ARVs”). You can access
each worksheet by clicking on the corresponding tabs at the bottom of the Excel screen. Due to
space limitations, the 12 tabs may not all show on the screen at the same time. To access the
hidden ones, click on the left or right arrow buttons on the bottom left-hand corner of the Excel
screen.

The worksheets are arranged from left to right on the tabs at the bottom of the MTCTCET4.xls
workbook as follows:

CET Excel Worksheet Page in
manual

Title   – Contact information and CET version number 10
Summary – Overview of important inputs and outcomes 10
Setting – Description of the population to be served 13
Interventions – Selection of ARVs and substitute feeding 20
Voluntary Counseling and Testing (VCT) – Calculation of cost per client;
and of the number of women completing VCT.

22

Anti-Retroviral Drugs (ARVs) – Calculation of costs and efficacy of the
ARV regimens

38

Substitute Feeding – Calculation of costs and efficacy of the substitute
feeding regimen

47

Cost of HIV/AIDS – Calculation of medical costs to the public sector for each
case of pediatric HIV/AIDS

58

Results – Cost, health outcomes, and cost-effectiveness outcomes 61
Sensitivity Analyses (SAs) – Tables and graphs showing how outcomes vary
with the value of key inputs

70

DALY Calculation – Calculation of the number of disability-adjusted life
years (DALY) associated with each case of HIV/AIDS averted

75

Working with the CET

The 12 worksheets in the CET are organized into “Tables” that handle a particular type of input,
such as the “Variable cost of VCT” in the “VCT” worksheet or “Gestational age at start of ARV
treatment” in the “ARV” worksheet.

The color of the cell indicates whether data need to be entered. Yellow is for data entry, blue
indicates a  calculated value or a value provided by the authors. Every yellow data entry cell and
most blue cells are discussed in this manual. You can locate the instructions for any cell by
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turning to the section on that worksheet in the manual, and finding the relevant table. Cell
numbers are bolded for easy identification.

Cell protection and locking

To make sure that no errors are inadvertently introduced, we have locked all cells except the
yellow ones. We suggest that you keep them locked. However, if you decide to alter other cells in
the workbook, you can do so by pulling down “Protection” in the “Tools” menu and entering the
word “HIVFREE” in the password space.

• 

Error messages

We have included error messages to the right of many of the data entry cells. These read “OK” if
there is no problem detected. Error messages appear if the user enters a value outside the range of
possible values for that input, or if the value entered is logically inconsistent with the values in
other cells. For example, where “low”, “base case” and “high” estimates are needed, an error
message will appear if the low estimate exceeds the base case or high estimate.

Data entry tips

The data entry process will make the most sense if you do each worksheet in the order listed
above. Start at the top left corner of each worksheet (Cell A1) and work your  way down row by
row. Although you do not have to alter the blue cells, they are helpful in clarifying the logic of
the analysis and providing intermediate results. They can be a good “reality check”. If a value
calculated in a blue cell does not look correct, it may indicate an error in data entry elsewhere.

Cell Colors and Error Messages

♦ Yellow cells indicate that data needs to be
entered.

 

♦ Blue cells contain the results of a calculation
or values that the authors of the CET have
entered.

 

♦ Messages to the right of data entry cells can alert
          you to having entered incorrect values.
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Note that the “Title”, “Summary”, “Sensitivity Analyses” and “DALY Calculation”
worksheets do not require any data entry.

Selecting summary versus detailed estimates

In two sheets, “VCT” and “Cost of HIV/AIDS”, you can select either a “detailed” or a
“summary” method for entering data. The detailed format requires a little more time. We strongly
encourage you to use it because it will yield a more accurate and better documented result.
However, if you wish to do a “quick and dirty” analysis you will find it easier to use the summary
method. When you select the summary method, the cells pertaining to the detailed method are
masked (via an Excel macro). When you select the detailed method, the summary cells are
masked.

Background and sources for each item

In the manual, background information is provided for each major input or set of inputs. This
includes an explanation of terms and the relevance for the cost-effectiveness calculation.
Wherever possible, the manual also provides suggestions for sources of needed information and
for data collection methods. Because the situation in each country, region and program is
different, these recommendations are suggestive only

Documenting estimates

It is very important to document how you arrived at the estimated value for the major input
variables, since you may be making program decisions based on the results of the analysis. This
will allow you to reconstruct and explain how those estimates were derived, which will be
helpful to others users of the CET, both in your project and, as we share experiences with the
CET, elsewhere. For these reasons Appendix A contains a table for your convenience in
documenting your work. As a possible alternative or addition to using this table, you may want to
enter documentation using the Comments” feature of Excel. Comments may be accessed in the
“Insert” menu.  To print “comments”:

1. Click the worksheet.
2. On the File menu, click “Page Setup”, and then click the Sheet tab.
3. To print the comments at the end of the sheet, click “At end of sheet” in the

Comments box. To print the comments where they are displayed on the worksheet,
click “As displayed” on sheet in the Comments box.

4. Note: If you click “As displayed on sheet”, Excel prints only the comments that are
displayed. To display all comments, click “Comments” on the View menu. To display
an individual comment, right-click the cell that contains the comment, and then click
“Show Comment” on the shortcut menu.
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Sources of data for CET inputs

See section “Published Studies and Other Resources” for a bibliography of materials that will
help you to identify information needed to identify CET inputs. This bibliography lists citations
for published studies as well as web sites and other sources. Its organization parallels the
headings of the CET worksheets such as (“VCT”, “ARVs”). Review articles which may be
particularly helpful in summarizing the state of the science in a given area are listed in bold font.
We would welcome suggestions for additions to this bibliography to be included in future
versions of this manual.

Analytic features of the CET

Cost-effectiveness analyses may be conducted using different analytic approaches and different
types of comparisons. We intended the CET to be as useful as possible to program decision
makers contemplating a range of MTCT prevention options. This section describes three
important aspects of the approach incorporated in the CET

• Analytic perspective – the point of view from which health benefits and financial
costs (or savings) are tabulated.

• Incremental cost-effectiveness analyses – comparing the costs and benefits of
different interventions with each other as well as with the status quo.

• Sensitivity analyses – measuring the effects of uncertainty and variation in input
values.

Analytic perspective

Cost-effectiveness analyses in health care are concerned with health benefits and costs. The latter
typically include both program costs and the costs or savings in future health care outlays
resulting from the program.  A question which must be answered implicitly or explicitly in all
cost-effectiveness analysis is, whose perspective is assumed in the accounting of these costs and
potential savings? Among the possible perspectives are those of the patients and their immediate
family; the budget of the clinic or hospital that provides program services; the national health
care payer; or society as a whole. The CET takes the perspective of a public sector health care
payer: It tabulates financial costs and savings to a national entity such as the Ministry of Health.
This entity is responsible for the budgets of both the HIV prevention programs that sponsor the
intervention and for the budget of the cure facilities such as hospitals that treat pediatric HIV.
This perspective excludes costs and savings that accrue only to households or to society at large.
For example, it does not take into account families’ contributes toward MTCT program fees or
toward pharmacy costs for treating HIV-infected children. It also excludes foregone future
earnings of HIV-infected children and the lost productivity of adults who must care for sick or
orphaned children.
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Incremental cost-effectiveness

Cost-effectiveness in health programs implies a comparison of the new or “incremental” costs
and health outcomes associated with a program against either, (1) no intervention (the status quo)
or (2) other possible programs. Both types of comparisons can be useful. The UFM focuses the
analyses on a comparison with no intervention, that is, the current status quo in the service area.
In then allows the user to perform incremental cost-effectiveness analyses in which the additional
costs and benefits incurred in moving from one intervention to another are analyzed. This is an
important extension. Intervention “A” may be cost-effective compared with no intervention. But
the incremental cost-effectiveness associated with moving from “A” to “B”  may  be favorable,
even if “B” is less cost-effective than “A” when both are compared with no intervention.

Sensitivity Analyses

Sensitivity analysis is a technique for determining how much variation in outcomes is caused by
variation in the value of one or more inputs. This is important when the true values of the inputs
are uncertain or when you want to explore how outcomes differ in different settings. For
example, if an intervention is cost-effective where HIV prevalence is 20%, sensitivity analysis
can indicate whether it will still be cost-effective in an area where prevalence is 10%. The CET
has a worksheet that displays both graphs and charts that show how cost-effectiveness changes
across a range of possible values for a set of important inputs. The ranges for these inputs are
provided by the user in each of the worksheets. For example, in “Setting” cells C38 – E38, the
user is asked to provide a low estimate, a “base case” estimate, and a high estimate for HIV
prevalence.

In each case, the CET incorporates the inputs provided by the user as the low and high ends of
the range over which the sensitivity analyses are performed. A more detailed discussion of
sensitivity analyses is in the “Sensitivity Analysis” section of the manual starting on page 70.

Incremental Analysis

The cost-effectiveness analysis is concerned with
incremental (new or additional) costs, savings
and health benefits.  Only those costs, savings and
benefits that result from the new intervention
should be included in the analysis.
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“Title” worksheet

This worksheet provides contact information for assistance, and the current version number of
the CET. We believe it is self-explanatory.

No data entry is required on this worksheet.

 “Summary” worksheet

This worksheet provides a brief overview of the model structure and displays the values of key
variables, both inputs and outcomes used elsewhere in the model The first table of this worksheet
shows the inputs and outcomes for the cost-effectiveness estimates comparing each intervention
with no new intervention. The second table shows the results of the incremental cost-
effectiveness analysis.

No data entry is required on this sheet.

Summary Table -1: Selected Inputs

Background

Inputs displayed here include variables pertaining to:

• Program setting and scale
• Mother-to-child transmission
• Voluntary Counseling and Testing (VCT)
• Interventions to be evaluated
• Antiretroviral (ARV) interventions
• Substitute feeding interventions
• Lifetime cost of treating pediatric HIV/AIDS

B2 – C35. Each variable is listed here with a reference to the worksheet and cell where it can be
found and to the page in the manual containing its explanation. (THIS TABLE TO BE
COMPLETED BASED ON REVISIONS FOLLOWING FIELD TEST)
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Selected Inputs
Location

on
Summary

Sheet

Location
elsewhere in

CET

Page in
manual

Program setting and scale

Annual births in service area C5 “Setting” C19 **
HIV prevalence
Proportion of women who obtain prenatal care in health facilities
  capable of delivering MTCT interventions
Births reachable by any MTCT intervention

Mother-to-child transmission

Percent of children of HIV+ mothers who are born HIV-infected
HIV risk from breast-feeding (with current feeding pattern)

Voluntary Counseling and Testing (VCT)

Cost per HIV+ woman who completes VCT (Total costs  / HIV+
  who complete VCT and register for intervention; public sector
  share only)
Cost per woman who completes VCT (Total costs  / all women
  (both HIV+ and HIV-) who complete VCT and register for
   intervention; public sector share only)
Attrition
Portion of VCT (both public and private) costs assumed to be
  associated with non-MTCT benefits

Interventions to be evaluated

Antiretroviral drug (ARV) therapy?
Substitute feeding?

Antiretroviral (ARV) interventions

Efficacy (unadjusted): Relative % reduction in transmission
Efficacy adjusted for late arrival and imperfect adherence
Cost of ARV drugs per mother/child pair

Substitute feeding interventions

Proportion of HIV- women who ever breast feed
Non-HIV mortality by age 12 months
Relative risk non-HIV  mortality of SF versus breast feeding
Cost of infant formula

Lifetime cost of treating pediatric HIV/AIDS

Discounted lifetime cost (public sector share only)
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Summary Table -2: Selected health, cost and cost-effectiveness
                                outcomes

Background

Inputs displayed here include variables pertaining to:

Health outcomes
• HIV cases averted by ARV component
• Net fatal events averted by substitute feeding
• Net fatal events averted through intervention
• DALYs generated by program

Cost outcomes
• Program cost
• Net medical cost savings
• Net program costs [Prog. cost minus medical costs savings]

Cost-Effectiveness
• Cost per case averted by program
• Cost per DALY

B38 – G54. Each variable is listed in the table below with a reference to the worksheet and cell
where it can be found and to the page in the manual containing its explanation. (THIS
TABLE TO BE COMPLETED BASED ON REVISIONS FOLLOWING FIELD TEST)

Selected Health, Cost and Cost-
Effectiveness Outcomes

Location
on

Summary
Sheet

Location
elsewhere

in CET

Page in
manual

Health Outcomes

HIV cases averted by ARVs **
Net fatal events averted by substitute feeding
Net fatal events averted through intervention
DALYs generated by program

Cost Outcomes

Program cost
Net medical cost savings
Net program costs [Prog. cost minus medical costs savings]

Cost-Effectiveness

Cost per case averted by program
Cost per DALY
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Summary Table 3: Incremental Cost-Effectiveness Analysis

Background

This table presents selected portions of the incremental cost-effectiveness analysis. The full
version is shown in “Results” rows 70 through 130. The table below lists only the variables used
in the Summary sheet.

B66 – E82. Selected Inputs and Outputs

Selected Inputs and Outputs Location
on

Summary
Sheet

Original
location

elsewhere
in CET

Page in
manual

Cost-effectiveness threshold (CE ratio above which
interventions are deemed not cost-effective)
Interventions currently being compared:

More effective but more costly intervention
Incremental cost per DALY
Incremental cost per case averted
Policy implication
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“Setting” worksheet

In the Excel worksheet called “Setting” you will describe key features of the area served by the
planned intervention. This includes population parameters such as birth rates and life
expectancies, and health services parameters such as the percentage of pregnant women who
reach clinics for antenatal care. The variables presented here will also determine the size of the
cohort that will receive each of the MTCT interventions that you will be asked to specify in
subsequent sections.

Table Setting-1: Annual births in service area

Background

“Service area” refers to the geographical territory in which the majority of your clients live. The
more closely tied your information is to this specific area the better. For example, if 90% of your
clients come from one district, use information from this district if possible, rather than
information that pertains to the Province or to the country as a whole.

There are three methods by which annual births can be estimated. Review each of these methods
(A – C) below. You will then select one. Since each of them can provide a good estimate, it is
reasonable to choose the method which requires the most readily-available information.

Method A. Enter a figure for the overall population (both male and female, adults
and children) and the births per 1,000 population. Data sources: These data are
available from a wide range of publications including national census reports, the
Demographic and Health Surveys produced by Macro International Inc., the World
Bank’s World Development Report and a range of UN publications.

Method B. Enter information on the number of women aged 15-45 and the 'General
Fertility Rate' (GFR). The GFR is defined as the number of live births per 1,000
women ages 15-44 or 15-49 years in a given year. Data sources: This statistic is
available for most countries from the Population Reference Bureau in Washington
DC, USA. They can be contacted at (http://www.prb.org/ or phone in the USA: (202)
483-1100). The “Population Data Sheet” available from PRB provides GFR and a
wide range of other country-specific demographic data.

Method C. Enter a figure directly for the annual number of births in your service
area derived from some other source. Data sources: Possible sources include census
report or other population study conduced by universities, national NGOs or
international NGOs.
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Influence on cost-effectiveness: Low. The number of annual births affects potential program
size and therefore costs but it does not affect cost-effectiveness. The latter depends on costs and
outcomes per child and is unaffected by the number of children

Expected effort of data collection: Medium. Because it is important for estimating public
health impact and program cost it is worth while getting a good estimate for this input.

C9.   Select a method. Select which of the three methods you wish to use by entering “A”, “B”
or “C”.  When a method is selected the program automatically shades out the cells that are
not needed for this method, leaving only the relevant cells visible.

C11, C12, C14, C15, C17.   Enter data corresponding to the method selected. Enter the
correct information in cells C11 and C12 if you selected “A”; in C14 and C15 if you
selected “B” and in C17 if you selected “C”.

C19. Result: Estimated annual births in service area.  Review the number in this cell. Does
this seem about right based on your knowledge of your service area? If not, re-check the
values entered above.

Table Setting-2: Births reachable by interventions

Background

“Births reachable by intervention” is the percentage of women who give birth at clinics capable
of delivering MTCT interventions. Many women in lower-income countries give birth at home or
in the care of traditional birth attendants who do not have access to the MTCT interventions
considered in this analysis. The potential population of women available for services must
therefore be adjusted to reflect only that portion which can and do use clinics capable of
delivering ARVs or breast milk substitutes as part of an MTCT prevention program.

Influence on cost-effectiveness: Low. The number of women reachable by the intervention has
no direct effect on cost-effectiveness: women not treated by the intervention contribute to neither
program costs nor benefits. However, this input is extremely important in determining the
program’s overall public health impact. Also, since it determines the size of the annual treatment
cohort, it is also likely to be the most important single determinant of the program’s cost.

Expected effort of data collection: Medium-high. Obtaining a reasonable estimate is worth
considerable effort. If only a small portion of women are likely to benefit from the intervention, it
may be worth putting more resources into outreach and possibly patient transportation. A highly
cost-effective program that helps only a few women may be less desirable than a less cost-
effective one that helps many.
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C22.  Proportion of women who obtain prenatal care in health facilities capable of
delivering MTCT interventions. Enter the best estimate for the area or population served
by the MTCT prevention project you are analyzing. This input represents the potential pool
of clients your project will serve.  Data Sources: The best way to estimate it is by
examining the caseload  records of the facilities that will be referring pregnant women to
your project. Be sure to take possible seasonal variation into account in estimating the
annual total. If it is possible to arrive at an estimate directly, adjust the percentage entered
in “Setting” C22 until the number in C23 equals that estimate. Although less useful than
an estimate based on actual data from your service area, nation-wide and some regional and
city-specific figures are available for selected countries from the Demographic and Health
Surveys (DHS). We assume that the clinics referred to in the DHS are capable of delivering
MTCT services. However this may not always be true. If not, enter an estimate of the
proportion of women that can be reached by an MTCT intervention that reflects your area.

To get a general idea of the proportion of women who receive antenatal care in selected
countries please refer to “Table 1: Percentage of Births Taking Place in a Health Facility”
compiled by The Futures Group International (TFGI) from Demographic and Health
Survey data published by Macro International. It is presented in the TFGI document
entitled “Mother-To-Child Transmission Module”. This is available for download from
http://www. *****. In Southern Africa this statistic ranges from a low of 15.4% in Niger to
69.1% in Zimbabwe. In Latin America the range is from 42.2% in Bolivia to 92.0% in the
Dominican Republic. Other large countries covered in this table include India with 25.5%
and Indonesia with 17.5%.

Table Setting-3: Percent arriving at clinic in each gestational age
                           interval.

Background

This input reflects the gestational age in weeks when women arrive for antenatal care. Since
women will arrive at different times, the model requires a figure for the percentage of women
who arrive in each of eight defined intervals. If a woman arrives too late to receive the full
intended prepartum portion of the regimen, efficacy may be reduced. For example, suppose a
project intends to provide a ‘short’ course of ARVs defined as beginning at week 36 of
pregnancy. If only 75% of women who receive antenatal care at all reach a clinic by week 36, the
remaining 25% will be ineligible for treatment or (more likely) will receive an even shorter
regimen. The worksheet uses the information on arrival time by gestational age to adjust efficacy,
assuming that those who do not receive the full prepartum regimen experience higher rates of
transmission than those who receive all medications.

Influence on cost-effectiveness: Medium – high. Since late arrival for prepartum treatment
affects regimen efficacy, these estimates can have a significant impact on cost-effectiveness. This
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is particularly true if ACTG 076 is being evaluated since it has the longest prepartum treatment
period.

Expected effort of data collection: Medium-high. Gestational age at arrival is a routine piece
of information that we assume most projects will be obtaining in any case. The extra effort need
to compile this information for the CET should be minimal.

C27.   By week 28. Enter value representing the women who arrive by week 28 or earlier as a
percent of all pregnant women who come to the clinic. Data sources: Many clinics keep a
log of mothers’ arrival that notes the estimated gestational age. If these data do not already
exist, it may be worthwhile recording it for 100-200 women.

C28 – C33. By weeks 29 – week 40+.  Continue entering the corresponding values for each of
the other gestational week intervals specified.

D27 – D34.  Cumulative total percent of women arriving at the clinic by gestational age. If
these figures don’t seem correct, check to make sure that the values entered in cells C27 –
C33  are correct. Note that the total of all age intervals must equal 100%.

Table Setting-4: HIV prevalence rate in pregnant women

Background

The prevalence rate is the number of people with a particular attribute (such as HIV) at a
particular point in time, divided by the population who have that attribute at that same point in
time. The higher the prevalence the greater a program’s cost-effectiveness (all else equal). This is
because fewer counseling and testing resources are “wasted” on HIV-negative women.

Influence on cost-effectiveness: Medium-high. HIV prevalence has a major effect on the cost
per HIV+ women identified through VCT. This is because in low prevalence settings more VCT
services must be provided to identify the same number of positive women as in high prevalence
settings. Because drug costs are low in interventions such as HIVNET 012 and PETRA-B, these
regimens are very sensitive to the costs of the other key cost component, VCT, and thus also to
HIV prevalence. Conversely, ARV-intensive regimens such as PETRA-A and ACTG –076, are
less sensitive to HIV prevalence.

Expected effort of data collection: Medium-high.  It is worth putting particular care into
refining prevalence estimates if your analysis centers on HIVNET-012 or PETRA-B

C38 - E38.   HIV prevalence in pregnant women attending antenatal care clinics – base
case.  Enter the best  single estimate in this cell in D38. In C38 and E38, enter low and
high estimates. The full range of values should encompass the likely random errors in
estimation so that this range includes the true value with very high certainty. Some studies
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provide a 95% confidence interval and this would be a reasonable range to adopt. In a
sensitivity analysis graph (starting at “SAs” M20), cost-effectiveness will be calculated for
the range of HIV prevalence you specify. We recommend that you use a wide range in
order to understand how cost-effectiveness changes as the HIV epidemic subsides or
intensifies and how the same intervention. Data sources: Fortunately, reasonably good
estimates of HIV prevalence among pregnant women (ideal) or among women attending
STD or family planning clinics (O.K.) are available for most locales. Clearly, the more
specific to your geographical setting the study is, the better. Surveys conducted by the
Ministry of Health (MOH), and by NGOs and private agencies that deliver STD and FP
services often present this information.

Failing more service area-specific data, there is an extensive compilation of HIV
prevalence estimates from around the world in the HIV/AIDS Surveillance Data Base
administered by the US Bureau of the Census. This database is freely available for
download from: www.census.gov/ipc/www/hivaidsn.html. It is also available on CD-ROM
by inquiry at ipc-hiv@census.gov. The UNAIDS web site  at http://www.unaids.org/ also
has useful country-specific data on HIV prevalence and incidence.

Table Setting-5: Rate of perinatal mother-to-child HIV transmission

Background

This input is the probability that a child born to an HIV-infected mother will be HIV infected via
in-utero or intrapartum transmission in the absence of therapy. Your estimate should be based on
a published finding from a setting that is most similar to yours in terms of women’s health status.

C41. Rate of mother-to-child transmission (perinatal).  Enter the best estimate for your setting
of the percent of children of HIV infected mothers who are born HIV infected. Data sources:
Clinic and hospital-based studies and placebo-controlled clinical trials are the major sources of
this information. The ATCG 076 found a transmission rate of 25.5% in the industrialized world
setting of this trial. In the CDC-Thai in Thailand and in the HIVNET 012 nevirapine trial in
Uganda, transmission  rates in the control groups were very similar, about 25%. The PETRA
trials found the average transmission rate for the placebo groups of the three sites in Tanzania,
Uganda and South Africa to be considerably lower, 17.2%.

Influence on cost-effectiveness: Medium. This parameter can have substantial effect on the
final cost-effectiveness estimates. All else equal, the higher the rate of transmission, the more
cost-effective the intervention will be because there are more potential cases to prevent.

Expected effort of data collection: Medium.  Estimates from settings similar to yours are
probably easy to obtain. It is probably not worth the extra precision to undertake a study on your
own if you weren’t otherwise planning to do one.
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Table Setting–6: Discount rate

Background

This is the rate at which future financial costs and health benefits are reduced when converted to
their equivalent value in the present. This adjustment is made to reflect the greater societal
preference for money and health benefits in the present compared with the same quantum of
money or health benefits at a future date. The rate of 3% is a well-accepted rate for developing
countries and is recommended by the World Bank. Changing the discount rate can have a large
effect on health outcome as measured in DALYs. We therefore recommend that you not alter
this value unless you have a strong rationale for doing so.

Influence on cost-effectiveness: High. The choice of discount rate can have a strong effect on
the economic appraisal of MTCT programs. For example, 50 life-years discounted at 3% are
equivalent to 25.7 net present life years. At a 5% discount rate, those same 50 years have a net
present value of only 18.3 life-years, a decrease of 1/3.

Expected effort of data collection: Low. Although the choice of discount rate can be important,
it is difficult to select the objectively correct rate in a given situation. For ease of comparison
with other studies, we recommend that you use the 3% default.

C44.  Discount rate. The default value is 3%. You may enter a different value here. Numbers
below 0% or above 15% compute but yield an error message in the adjacent cell (D44)
since values outside the range are likely to be in error. Data Sources: See Appendix B in
the World Bank’s 1993 World Development Report for an explanation of the
recommended 3% discount rate.

Table Setting-8: Life expectancy

Background

This input refers to the life expectancy at birth. The health benefits of MTCT interventions are
measured in both HIV infections averted and in Disability-Adjusted Life Years (DALYs). The
latter measure requires an estimate of the number of years the infected child would have lived
had she or he not been infected. Life expectancy is the average number of years of life at birth.

C47 and C48.  Life expectancy for males and for females. Enter the best estimate for your
setting of the average life expectancy at birth. If your data source provides separate figures for
males and females, enter each in the corresponding cell (C47 for females and C48 for males). If it
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provides only one figure, enter this single number in both cells. Data sources: Life expectancy at
birth is a common health statistic found, among other places, in UNICEF, UNDP and World
Bank reports, and in the World Population data Sheets published by the Population Reference
Bureau. Some sources give separate figures for males and females. Others provide one figure
which is the average for both males and females.



“Intervention"  Worksheet

22

“Interventions” worksheet

The purpose of this worksheet is to select the types of interventions you wish to evaluate: ARVs,
Substitute Feeding or both.

Table Intervention - 1: Specifying Interventions

Background

You have the option of evaluating ARVs alone; substitute feeding alone or both interventions in
tandem.

ARVs: Selection of this intervention activates the evaluation of five ARV regimens that have
been proven to be effective in clinical trials. As shown in cells C15 – C19 these are ACTG 076;
HIVNET 012; CDC-Thai; PETRA-A and PETRA-B. Details of each regimen are portrayed in
the ARVs sheet and on page 39 of this manual.

Substitute feeding:  Substitute feeding eliminates HIV transmission through breast milk, but
increases the risk of non-HIV infant mortality. The model examines both of these health effects
for each month of age. Substitute feeding program managers must decide between no
breastfeeding, or short term exclusive breastfeeding followed by a switch to substitute feeding.
You will need to specify either a predetermined number of months of breast feeding (0 to 6) or
“Optimal” – in which case the program determines the duration of breast feeding that minimizes
the total of HIV infections plus non-HIV deaths (“fatal events”).

Both ARVs and Substitute Feeding: If both types of interventions are selected the CET
calculates the impact of ARVs and the incremental impact of substitute feeding when combined
with ARVs. The cost and health outcomes attributable to ARVs and to substitute feeding are
shown separately in the Results sheet.

C11 and C12.  Specifying interventions. Type in either “Yes” or “No” to select the types of
interventions you wish to evaluate.

C13.  Specifying breast feeding duration. Type in a value from 0 to 6 for the duration of breast
feeding you wish to evaluate; or type the word “Optimal” if you prefer that the model
calculate the duration of breast feeding that will minimize fatal events.
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Substitute Feeding Intervention Cell C13:
Specifying Breast-Feeding Duration

♦ Enter a value from 1 – 6 months, or

♦ Enter "Optimal” for the CET to calculate the duration of
breast-feeding that minimizes “fatal events” (combined
HIV infections and non-HIV mortality).
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“VCT” worksheet

This worksheet calculates the cost of voluntary counseling and testing (VCT). It does so by
accepting data on each cost element (e.g., test kits, personnel, and rent) and on the percent of
women who drop out at various stages during the VCT process. It provides two methods for
calculating costs: (1) a detailed method likely to yield a more accurate result but requiring more
time to complete, and (2) a summary approach that can be useful for generating a “quick and
dirty” estimate. We strongly recommend the detailed approach for costing VCT because VCT
can represent a large portion (up to 75% or more) of total program costs.1 The added accuracy
and flexibility of detailed VCT costing compared with the summary approach is worth the added
effort.  Data sources: The needed information should be obtained from the setting in which the
intervention is to be implemented or a similar setting. It is unlikely to be available in published or
even unpublished reports. Instead you will probably have to generate your own estimates. You
may find that pages 5-43 of the book Cost analysis in primary health care edited by Andrew
Creese and David Parker and published by WHO in 1994 provides useful additional guidance. A
companion volume to this book entitled Costing Guidelines for HIV/AIDS Prevention Strategies
is another very useful reference. It can be downloaded from the Internet at
http://www.unaids.org/unaids/document/economics/costguid.

VCT typically includes:

• Registration and pre-test counseling
• Initial HIV test
• Post-test counseling
• Confirmatory test for these who initially test positive for HIV
• Ancillary services such as client transportation that may be needed to maintain the

agency’s caseload of VCT clients for MTCT prevention.

In low prevalence areas it may also include an initial screening by interview to eliminate women
at low risk of HIV. For purposes of this analysis, VCT does not include other activities such as
research projects or maternal health services not directly tied to MTCT-related VCT.

Fixed vs. Variable costs. Many costing approaches distinguish variable costs such as
expendable supplies that change as the level of output changes, from fixed costs such as
administrative activities that remain constant over a wide range of output levels. Other
approaches, such as Cost Analysis in Primary Health Care, distinguish between “recurrent” costs
such as personnel compensation, and “capital” costs which occur only once or at long intervals
(e.g., buildings, vehicles and other major equipment). We wish to be able to document how costs
vary for each step of the VCT process as the number of clients remaining in the sequence varies.
We therefore take the approach of distinguishing between fixed costs and variable costs.
                                                          
1 In fact, the reported costs are so high for some types of VCT that it may make sense in some programs to attempt to

reduce costs (e.g., by offering pre-test counseling in larger groups) if this can be done without seriously
compromising quality.
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Only the cost of services to women should be counted. The cost of services to male partners such
as STD testing should not be included as these are not part of the activities needed to prepare
mothers to receive the ARV or substitute feeding intervention.

If VCT for MTCT is to be added on to an existing program such as a maternal health program or
to an STD clinic, only the incremental resources needed to provide this VCT should be included
in the cost assessment.2 Here are three related issues that may enter into the cost assessment:

Sharing of joint resources. Certain resources such as equipment, space, and overhead costs
may be used both for VCT for the MTCT intervention and for other purposes such as STD
testing or services to male partners. In evaluating VCT costs, estimate the percentage of the
cost of these resources that should be assigned specifically to the MTCT intervention. Base
this estimate on the number of full time equivalent staff members assigned to each type of
service.

Patient fees. Revenues generated for the project by registration or other fees paid by clients
should be separately noted and subtracted from costs, so that costs represent the net cost to
the program. Space is provided to do this on the VCT spreadsheet.

Start-up and seasonal effects. Low attendance and relative inefficiency during the start-up
period are likely to increase costs during the initial months but will not represent typical
project operations. Similarly, during certain seasons of the year the caseload may be much
higher or lower than average. Your analysis should be based on a period of time that
reflects the average operations of the project.

Table VCT-1: Per-Client cost of VCT

Background

This table presents one of the key results of the VCT  analysis, the total cost per client who
completes VCT and registers for the ARV/substitute feeding interventions. It is presented both
for HIV+ clients and for all clients. These are the most important summary statistics for
measuring the efficiency of the VCT program. They are determined by variable supply and
personnel costs, plus capital and other fixed costs. They also depend on the attrition rate since the
denominator is the number of clients who complete VCT. Cost per HIV+ client is extremely
sensitive to HIV prevalence (C9).  As a measure of VCT operational efficiency, cost for all
clients (both HIV+ and HIV-) may therefore be the more meaningful statistic (D9).
No data entry required.

                                                          
2 Incremental simply means additional. For example, incremental costs are the new costs entailed by a program and
excludes costs which would have been incurred had there been no new program. Incremental cost-effectiveness
analyses compare the additional costs and the additional benefits of one program with another.
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C9.   VCT cost per HIV+ client only. Total annual expenditures for VCT divided by the
number of HIV+ clients who complete VCT and register for the MTCT intervention itself.

D9.   VCT cost per client (both HIV+ and HIV-). Total annual expenditures for VCT divided
by the total number of clients who complete VCT and register for the MTCT intervention
itself.

Table VCT-2: "External" cost of VCT

Background

External cost of VCT refers to the portion of the cost that could be attributed to non-MTCT
health benefits. VCT for vertical transmission prevention may also reduce horizontal (adult-
adult) transmission. This reduction in horizontal transmission is not captured by the model in its
calculation of health benefits to children and is referred to as external. One way to capture or
“internalize” the potential horizontal transmission reduction benefits is to reduce the cost of
VCT attributable to MTCT. If, for example, we believed that 30% of the total health benefits of
VCT take the form of horizontal transmission reduction, we could reduce the cost of VCT by
30%. However, because this “external” benefit of VCT has not been documented, we have set
the default value of this parameter to zero.3 This is likely to introduce a conservative bias to the
cost-effectiveness results (tending to make results appear less favorable than they really are). The
consequences of non-zero values for this external benefit can be assessed by entering other
values in cell “VCT” C5.

Influence on cost-effectiveness: High. The portion of the cost of VCT that is “billed” to
horizontal transmission benefits has a major influence on the effective cost of VCT attributed to
MTCT and therefore on overall program costs. This is especially true for the less drug intensive
regimens  such as HIVNET-012 and PETRA-B. VCT’s importance is also greater if substitute
feeding interventions are not implemented.

Expected effort of data collection: Low.  Estimating VCT’s benefits for horizontal
transmission would be a major research undertaking in its own right. We suggest that for the
“base case” analysis you use the default value of 0%.

C14.   Specifying external cost of VCT. Enter numbers from 0% to 100% to evaluate changes
in the value of this parameter. Note that the table in cells “VCT” I18 – “VCT” P29 show
the current values of the various cost components of VCT. The left-hand side shows these
values assuming no external benefits of VCT and the right-hand side shows these same
values assuming the external benefit entered in C5 (and displayed also in P29).

                                                          
3 Interested readers can refer to (Wolitski, et al., 1997), and (Zoysa, et al., 1995) for a review of recent studies

regarding sexual risk behavioral change following VCT. Studies vary in their findings from significant increase in
condom use (Kamenga,  et al., 1991) to no benefit from one session (Temmerman, et al., 1990).
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Table VCT-3: Summary VCT information

Background

This table provides a quick method for estimating VCT costs. It can be unmasked via a macro if
you opt to use the summary method of evaluating VCT costs. Enter “S” for “Summary” in cell
“VCT” C18. If “D” for “Detailed” in cell “VCT” C18 is selected this table is masked and you
may proceed to Table VCT – 3 to enter more detailed information. In that case you may skip this
section of the manual and proceed to page 27. This summary method is most appropriate if data
are available from projects that focus on VCT for HIV or for projects in which the finances of the
non-VCT activities are easily separable from the VCT services.

By dividing total monthly operating expenditures (including capital costs converted to a recurring
cost basis), into the number of clients who complete VCT and register for the MTCT
intervention, one can directly derive a per-client operating cost. The issues mentioned above such
as how to treat research and other adjunct activities; start-up and seasonal effects; patient fees;
and the sharing of joint resources apply to this summary costing approach as well. A shortcoming
of this approach is that it does not permit differential accounting for the cost of HIV-negative
versus HIV-positive clients. This could be useful for predicting cost changes if prevalence in the
caseloads changed, or if the VCT program were transferred to an area with a different HIV
prevalence. Another disadvantage of the summary costing approach is that, since one cannot
document the cost of the various steps in the VCT sequence, it is far less useful for cost control
purposes.

In cells D23 through F28 of Table VCT-2 you are asked to enter “low”, “best” and “high”
estimates for each of six variables that determine total net annual costs of providing VCT to
pregnant women in your service area.

 Influence on cost-effectiveness: High. VCT costs can constitute up to 75% of total program.
costs.
 
 Expected effort of data collection: Medium.  You have chosen to enter summary estimates in
order to reduce the effort of estimating VCT costs in detail. Some loss of accuracy is inevitable.
Because VCT costs have such a strong influence on cost-effectiveness, it makes sense to review
budget and expenditure documents and to interview relevant project personnel in order to arrive a
reasonable data-based estimate.

D23-F23. Number of HIV-positive clients who complete VCT and register for MTCT
intervention per year. Enter a low, best and high estimate for the number of HIV positive
women you expect will complete VCT and register to receive an MTCT intervention,
either ARVs or substitute feeding. Data sources: One way to obtain a quick estimate is to
use last year’s figures and adjust them upward or downward to reflect the factors that might
make future reality differ from past experience.
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D24-F24. Variable costs. Enter a low, best and high estimate for the annual expenditures on
items that vary with the number of patients seen. This includes both supply items such as
test kits; and personnel items such as wages and benefits for counselors and lab personnel.
Since test kits are likely to be a large part of total costs it makes sense to obtain a good
estimate of these costs. Data sources: Project expenditure documents.

D25-F25. Fixed costs. Enter a low, best and high estimate for items that tend to remain the same
over relatively large changes in program scale. These include administrative costs and rent.
Some personnel may have both administrative and direct service duties. If so, divide their
compensation expenses appropriately between variable and fixed costs. Data sources:
Project expenditure documents.

D26-F26. Capital goods. Enter a low, best and high estimate for annual expenditures on durable
items (those lasting over a year) such as furniture and office equipment that are being used
for the MTCT-VCT activities. Data sources: Project expenditure documents.

D27-F27. Average life of capital goods. Enter a low, best and high estimate for the average
length in years of the useful life of these capital goods. Data sources: None. Use your best
judgment based on the current condition of the items and how intensively they will be
used.

D28-F28. Patient revenues. Enter a low, best and high estimate for the annual revenues that you
expect to receive from VCT clients. This could be in the form of registration and other fees
or from voluntary donations. Data sources: Project financial documents.

I18 – P29. Result of VCT cost calculation using the summary approach. If C18 = “S”, this
table displays the results of the summary calculation; if C18 = “D” it displays the results of
the detailed calculation. In both cases it gives the low, best and high estimates for:

• Variable costs
• Patient revenues
• Net variable costs (variable costs minus patient revenues)
• Fixed costs
• Capital costs
• Total annual costs
• Cost per HIV-positive patient who completes VCT

 
 The left half of the table shows these results assuming that there are no external benefits of VCT.
The right side shows the results with whatever the current value in cell C5 is (external benefit of
VCT).  The figures on the right-hand side are operative in the cost-effectiveness calculation. If
you wish to run the analysis assuming no external benefit of VCT, make sure 0% is entered in
cell C5.
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 Table VCT-4: Detailed VCT information (Variable costs)
 

 Background
 
 “Variable costs” are costs that vary with the volume of service. These are primarily the cost of
personnel and disposable supplies. Variable costs are likely to constitute at least 50% of  total
VCT cost. Using the detailed costing approach, resource consumption is determined by
identifying, measuring and valuing all cost elements of the variable cost portion of VCT.
 
 Personnel. This is the amount of staff time required per client for each task. The costing of
personnel resources entails calculating the average length of time spent on each VCT activity.
This time estimate is then multiplied by the wages of the personnel needed to provide the
specified activity. For services provided to groups, such as most pre-test counseling, the
personnel costs are divided over the average size of the group. Activities to be costed include:
seeking consent for pre-test counseling for the HIV test; entering client’s name and demographic
information into project records; administration of the HIV test; pre- and  post-test counseling;
and laboratory work. Remember, even if the client drops out of the process before the
intervention itself, the time staff spends on that client is a real cost.  The CET performs the
arithmetic entailed in these calculations. The user’s task is to enter reliable information on
parameters such as the wage rates, length of time required for each task, and on the proportion of
women who drop out of the VCT cohort at each stage of the process.
 
 Supplies. The HIV test kit is usually the most important item in this category. This includes the
kit for the initial test (e.g., ELISA) and the kits for confirmatory tests, which may be more
expensive (e.g., Western blot). These should be costed according to the price the agency actually
pays. In most cases this will be a bulk purchase price available through a non-profit agency, not
the local retail price for this item. To the bulk price should be added the cost of transporting it to
the point of use.
 
 This table provides space for entering detailed information on the items needed to calculate the
variable costs. It includes information on each significant cost item and the number of women
who receive each item. Several of the information items ask for very specific figures on the
percentage of women who drop out of the treatment group at various points in the VCT process.
Column E provides figures that convert the percents that you enter into actual numbers of
women. In this way you can match the percentages entered in the CET with the actual numbers of
women observed in your program.
 
 
 
 
 
 

 

 Double-check cell C5: External benefits of VCT
 

 Remember to check the value in cell C5 for external benefit of
VCT. This number adjusts the cost of VCT used to calculate cost-
effectiveness. We recommend that you use the conservative
default value of 0% for the base-case analysis.
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 Influence on cost-effectiveness: High. Variable costs are likely to be 50% or more of total VCT
costs.
 
 Expected effort of data collection: High.  Since variable cost estimates have an important
influence on cost-effectiveness and because relevant data should be readily available from project
documents and personnel this should be considered a high priority.
 
 
C35.   Prior testing. In cell C35 enter information on the percentage of women who register for

VCT who are known to be HIV-positive from previous testing. Only those women who do
not require further counseling and testing should be included. Data sources: Document
indicating prior positive test results.

 
 C36 and C37. Test characteristics.  Enter the false positive rate for the initial and confirmatory

tests you plan to use. The false positive rate is 1- specificity. The ELISA test has a
specificity of 99.5% (Phillips, 1994). We have entered 0.5% in both C36 and C37 as the
default values. Mislabeling of test results and other errors of clerical or lab technician are
probably a greater source of error than the technical limits of the tests. this is hard to
quantify and will vary from setting to setting. Program managers should in any case
conduct periodic assessments to ensure that the error rate is very low.

 
 C40 – C42. Wages per hour including benefits. Enter the average hourly compensation rates

for clerical staff, counselors and lab staff. This should include both wages and benefits
calculated on an hourly basis. Since pay is usually provided on a monthly basis, the hourly
rate can be derived by dividing the average monthly wage by the number of days worked
per month multiplied by the average number of hours per day. Other benefits such as health
insurance and paid holidays should be added to the monthly wage. The formula for
calculating the hourly wage would then be:

 
                    (Monthly financial compensation + monthly value of benefits)

 divided by
                    (Average days worked per month x average hours worked per day).

 
 “Clerical” staff here refers to those who assist with managing the paperwork involved in

processing the daily caseload. This would be primarily registration and other patient record
management and perhaps collecting patient fees, issuing receipts, etc. It would not include
higher-level financial, administrative, or supervisory activities. Data sources: Project
financial documents.
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C45 – C48. Test kits and other cost items. Enter the per-unit cost of the initial test kit; the

confirmatory test kit; and blood-draw tubes in cells C45, C46 and C47 respectively. In
C48, enter the cost per woman of ancillary service such as transportation and meals if these
services are needed to maintain the VCT caseload. Data sources: Project expenditure
documents.

 
C50 – C51. Cost sharing. Enter average per-patient revenues from registration fees or other

sources (if any). This figure can be obtained by dividing the monthly cost-sharing revenue
by the number of women who register for VCT. Data sources: Project expenditure
documents.

 
 C58 – C61. Screening to identify high-risk women.  Rather than counsel and test all women

some programs may conduct an initial screening to identify high-risk women. The purpose
of this screening is to reduce the resources used for pre-test counseling and testing of those
who are HIV-negative. This strategy is most sensible in areas with very low prevalence of
HIV. Since it inevitably means that some  HIV-infected women will be inadvertently
screened out, careful planning is required to hold these occurrences to a minimum. If this
program does conduct an initial screening enter “Yes” in cell C55. Entering “Yes”
unmasks cells C58 through C61.

 
 NOTE: Data entry for cells C58 through C61 is only required if this program conducts an initial
screening to identify women at high risk of HIV. This is only indicated if “Yes” is entered in
C55. If this program dies not conduct an initial screening enter “No” in C55 and proceed to cell
C64.
 
 C58.  Percent who decline initial high-risk screening and therefore drop out of VCT cohort.

This is the attrition (“drop-out” rate) of women who refuse the high-risk screening and are
therefore no longer in the counseling and testing cohort. Data sources: By examining
patient records, project staff can tabulate the number of women who reported for antenatal
services and received a referral for the initial high-risk screening for MTCT. The percent
who decline the screening is then calculated by comparing this figure (number of women
available) with the number who actually registered for the screening. This comparison
should be carried out over five randomly selected days in order to ensure an adequately
precise estimate.

 
 C59.  Minutes per woman needed to conduct the initial screening. If the screening is

conducted in a group, this would be the length of time required to process each group
divided by the average number of women per group. Data sources: Direct observation on
three randomly-selected days.

 
 C60.  Percentage of women who were in fact found to be at high risk.  This is the portion of

women of all women screened who are determined by the screening criteria to be high risk.
Only these women would then proceed to VCT. Estimates should be based on staff
observation of the average number of minutes required for each high-risk screening session
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and the average number of women in each session. Data sources: Direct observation on
three randomly-selected days.

 
 C61.  Number of women who were in fact HIV-infected but were excluded by the initial

screening. The proportion of undetected positives inadvertently screened out of treatment
in each program can be determined by periodic sampling of those screened out and offering
to test them. In general, as the value in cell C60 goes down (screening criteria more
stringent and higher proportion of positives in cohort screened in for services), the value in
cell C61 goes up (more undetected positives screened out of services). Apart from its value
in calculating cost-effectiveness, this figure is very important in ensuring that the screening
process is not screening out an unacceptably large number of HIV-infected women. Data
sources: Estimating this input requires periodic random sampling of those screened out
and offering to test them to determine how many are in fact HIV-infected. Since this is an
important parameter for reasons additional to the cost-effectiveness analysis, we
recommend that this check should be carried out on an ongoing basis on one randomly
selected day each month. Ten women should be randomly chosen on each of these days.

 
 Cell C64 – C67. Registering for VCT. What appears in these cell range varies according to

whether initial screening (C55) is offered or not. Please follow the instructions that
correspond with your situation. Use the instructions in the first box “Registering for VCT-
I” (below) if no initial screening for high-risk women is offered and the second box
“Registering for VCT-II” on page 32 if initial screening is provided.

 
 

 

 Registering for VCT - I
 Complete only if no initial screening is offered (If C55 = “No”)

 
 C64.  Percent of those known to be HIV-infected but who decline to register. Another

point of possible attrition, this is the proportion of women known to be positive
from previous testing who arrived at the clinic for the MTCT intervention but who
then declined to register. We expect that this number would be very small,
particularly since, being already documented as HIV-infected, they would not have
to be tested again. Using patient registry data, calculate the percentage of women
referred for VCT who (1) are known from previous tests to be HIV-infected, but
who (2) decline, for whatever reason, to register for VCT.  Data sources: This
information is probably available from client registry data. Since the number of
women with known HIV+ status is likely to be small, a sample of 50 known HIV-
infected women who received antenatal services should be adequate. If possible,
this sample should be dawn from two or more time periods separated by 1-2
months.

 
 C65.  Percent of those of unknown HIV status who decline to register. Another point

of possible attrition. Data sources: See “Percent of those known to be HIV+ who
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decline to register” (above) but considering only women of unknown HIV status.
Because there are far more women with unknown HIV status, 100 should be  a
reasonable sample.

 
 C66.  Time in minutes required to register women of known HIV+ status for the

MTCT intervention. Data sources: Observe patient flow directly to record the
time required for each woman to register. A sample of 10-15 women of known
HIV-positive status is adequate.

 
 C67.   Time in minutes required to register women of unknown HIV status for VCT.

Data sources: As in C66, observe patient flow directly. A sample of 15-20
women is adequate.
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 Registering for VCT - II
 Complete only if initial screening is offered (C55 = “Yes”)

 
 C64. Masked.
 
 C65. Percent of those who complete initial screening for high risk who decline to

register for VCT.  Another point of possible attrition. Data sources: Over 5
randomly-selected days, record the number of clients who complete the screening
for high-risk and  are found to be at “high risk” but who then do not register for
VCT. Divide the average figure for these five days this into the total found to be
“high risk”. The recording of this information should be as unobtrusive as possible,
so that women's decisions are not affected by their awareness of being monitored.

 
 C66. Masked.
 
 C67. Minutes required to register each 'high risk' woman for VCT. Data sources:

Time the actual length of time required to register “high risk” women on three
randomly selected days and take the average of all three days.

 
 C70. Percent of women receiving ancillary services.  Percent of women who register

for VCT who received ancillary services. If no ancillary services are provided, set
this to 0%. This is the default value. Data sources: Review project records of the
number of clients who receive ancillary services in a month. If family members of a
client receive ancillary services such as transportation this should also be counted
as services to that client.  Calculate the percentage of all clients seen during that
month that this constitutes. Since ancillary services may vary by time of year,
collect this information during different seasons if possible. Average the results
over the number of months that you collected data. A total sample of 100 clients
should be adequate.

 
 

 Cell C73 – C79. Pre-test counseling.
 

 C73. Percent registered for VCT but who do not accept pre-test counseling. Data
sources: Requires direct observation of the number of clients who drop out before
pre-test counseling. Compare the number of registrations in a given day with a
count of those who complete pre-test counseling. Completing this count over five
randomly selected days would give a reasonable estimate. In most cases this
number will be quite small and zero is the default.

 
 C74. The number of women who receive pre-test counseling in one session. For

individual counseling this will of course be “1”; but usually group counseling will
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be employed and the number should reflect the average size of the pre-test
counseling group. In most cases we expect that a maximum number is set by policy.
However, if patient flow is lower than expected, sessions may be conducted with
less than this maximum. Data sources: Counting the actual number in each session
over five randomly-selected days would provide an adequate basis on which to take
an average. This may be an input that is sensitive to seasonal fluctuations. If
possible, repeat this exercise during normal, low and high caseload seasons.

 
 C75. Minutes required for pre-test counseling session. Data sources: Whether it is

individual or group, time the actual length of the counseling sessions on five
randomly selected days and take the average of all sessions.

 
 C76. Percent of women who completed pre-test counseling but do not accept blood

draw for initial HIV test. Another point of possible attrition. Data sources: This
input can be calculated by asking staff to count the women who accept blood draw
over the course of a randomly selected day and comparing this with the number
who completed pre-test counseling on that day. Repeating this exercise over five
randomly selected days should be an adequate basis on which to take an average
percentage.

 
 C77. Minutes required for blood draw. Data sources: Direct observation of 10-15

clients who are having their blood drawn on two randomly selected days should
give an adequate estimate.

 
 C78. Number of initial tests processed in a batch. There may be a maximum

determined by the type of equipment in the lab, but depending on patient flow the
number actually processed in a batch could be lower. Data sources: The lab staff
can count the number per batch over five randomly selected days. If seasonal
variation in patient flow is an issue, the sampled days should include days in
different seasons.

 
 C79. Minutes of lab technicians' time for each batch of initial tests. Data sources:

Project staff should time the number of person-minutes needed to process each
batch of initial tests. This should include the time between delivery of samples to
the lab and delivery of the results to the counselors. Observations should cover a
full day on two randomly-selected days.

 
 

 Cell C82 – C85. Confirmatory test
 

 C83. Percent of women who test positive on initial test who do not take the
confirmatory test. If no confirmatory tests are provided, enter “No”. The
remaining data entry cells in this section are then masked. In the vast majority of
cases however, VCT programs will provide confirmatory tests to those who tested
positive on the first test. Data sources:  Over five randomly-selected days, staff
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should compare the number of women who test positive with the number who take
the confirmatory test. Because women may return for the confirmatory test either
before or after they are asked to return, staff should keep track of those who return
by name or ID number over a two week**(?) period. This will ensure that results
include all who return, not only those who return at the appointed time.

 

 C84. Number of confirmatory tests processed in a batch. See explanation for C78
above.

 
 C85. Number of minutes of lab technicians' time for each batch of confirmatory

tests. See explanation for C79 above.
 
 C89 – C92.  Post-test counseling. Different lengths of time for post-test counseling and

different sized groups can be entered for HIV-negative versus HIV-positive women.
The default assumption is that HIV-negative women will be counseled in the same
sized groups at post-test as at pre-test but that HIV-positive women will be
counseled on an individual basis at post-test.

 
 C89. Number of women HIV-negative women who receive post-test counseling in

one session. For individual counseling this will of course be “1”. Data sources: If
the number per session is variable, counting the actual number over five randomly-
selected days would be provide an adequate basis on which to take an average. This
may be an input that is sensitive to seasonal fluctuations. If possible, repeat this
exercise during normal, low and high caseload seasons.

 
 C90. Minutes required for post-test counseling session for HIV-negative women. See

explanation for C75 above.
 
 C91. Number of women HIV-infected women who receive post-test counseling in

one session.  See explanation for C89 above
 
 C92. Minutes required for post-test counseling session for HIV+ women. See

explanation for C75 above.
 
 C95 – C96. Registration for MTCT intervention. These cells record the number who

may drop out at the final point of possible attrition, namely at the time of
registration for the MTCT intervention itself. We assume that registration for
MTCT is part of post-test counseling in the case of those women with previously
unknown HIV status.

 
 
 

 

 Registration for MTCT Intervention - I
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 If initial screening is not provided (C55 = “No”)
 

 C95. Percent of women of previously unknown HIV status who completed post-test
counseling who do NOT register for MTCT intervention. Final point of
attrition. Data sources: This can be calculated by comparing the number of women
who complete VCT and are referred to the MTCT intervention(s), with the number
who actually register. This input, which determines the uptake rate for the
interventions, can have an important effect on cost-effectiveness. We suggest you
take the average percentage over 10-15 randomly selected days. Care needs to be
taken only to include women who were not known to be positive from previous
testing. This could perhaps be done by designating a space in the registration books
and forms that record whether each client arrived at the facility with known HIV+
status from a previous test.

 .
 C96. Percent of women of previously known HIV-positive status who completed

post-test counseling who do NOT register for MTCT intervention. See
explanation for C95 above.

 
 
 

 

 Registration for MTCT Intervention - II
 If initial screening is provided (C55 = “Yes”)

 
 C95. Percent of women who complete post-test counseling who do NOT register for

MTCT intervention. The final point of attrition. The sheet is now set to reflect the
provision of an initial screening to identify high-risk women (C55= “Yes”). All
women who register for MTCT therefore completed this initial screening. We
assume that in the low prevalence settings where initial screening for high risk
make sense, very few women will have known HIV-positive status, and we do not
track them separately.

 
 C96.  Masked.
 

 D101 - F102. Total annual variable costs: Result and ranges. The blue cells E101 and E102
contain the results of the calculation of variable costs based on the data you have
provided. (For more detail on how these results were derived, see the calculations in cells
I45 – V62). In cells D101 and D102 you are asked to enter low-end estimates for supply
and for personnel costs respectively. Cells F101 and F102 require high-end estimates for
these same variable. These ranges will be used to define the lower and upper end of the
ranges used in the sensitivity analyses to examine how cost-effectiveness varies with the
cost of VCT.
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 C107 – F107. Annual number of women who complete VCT. Given the number of women
who give birth in this service area; the portion of these women reachable by the program;
HIV prevalence; and the number of women who drop out of the VCT process at various
stages, cells C107, D107 and E107 display the number of HIV+, HIV-, and combined
HIV+/HIV- women who complete VCT and register for the ARV/substitute feeding
intervention. F107 shows the percentage of all women who register for VCT who do not
complete the VCT sequence and register for the MTCT intervention itself.

 
 

 Table VCT- 5: Detailed VCT information: (Fixed costs excluding
                        capital costs)

 

 Background
 
 Fixed costs are expenditure items that do not vary with short-term changes in the caseload. Good
examples of fixed costs include rent, telecommunications and administrative expenses. They do
not include the wages of personnel who provide direct services. This table provides a template
for entering detailed information on the fixed cost expenditures required by the VCT program.
 
 Influence on cost-effectiveness: Medium. Fixed costs can constitute over half the cost of
running a VCT program, and VCT can be the dominant cost of an MTCT program.
 
 Expected effort of data collection: Low-medium.  This may be an area in which it possible to
get a reasonable estimate fairly quickly by focusing on the large expenditure items which are
likely to include rent, administrative costs and possibly vehicle fuel and maintenance. The
increased precision obtained by tracking down the exact cost of low-cost items may be small.
 
 C117 – C137. Monthly expenditures for fixed cost items. For each cost item, you are asked to

enter a monthly expenditure figure and the percentage of that amount spent on the MTCT
program. In the first few lines some typical cost items are supplied such as “accounting”,
and “telecommunications”. You may alter these as you wish and can enter up to 11
additional  items that are not currently listed. Finally, in cells C137 and D137 you may
record the combined expenditures for all other items not specifically listed in the rows
above. Data sources:  Project expenditure reports are the best sources of information on
fixed costs. If these are not available, budget documents can also be used though they are
less desirable since they reflect planned rather than actual outlays.

 
 D117 – D137.  Percent of fixed costs expenditures that are for MTCT-related VCT.

Throughout this cost analysis we seek to separate items that are strictly for VCT
associated with MTCT prevention from other costs. In some cases this may be
challenging. For example, consider the case in which VCT for MTCT is carried out at a
clinic that also provides VCT in conjunction with STD services for men. It is likely that
these services will be housed in the same building and share administrative staff and other
fixed expenses. The problem then is to make a reasonable allocation of costs to these two
distinct activities. Data sources:  Project managers may have a good sense of how staff
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time and other resources are allocated among activities and in some cases the information
that they are able to provide will be sufficient. In other cases it will be worthwhile to
undertake a more formal accounting either by observing how staff and equipment is used
(time and motion studies) or by interviewing key staff members to learn how they allocate
their time.

 
 D143 – F143. Total annual fixed costs: Result and ranges. The blue cell E143 contains the

results of the calculation of fixed costs based on the data you have provided. In cells
D143 and F143 please enter low-end and high-end estimates for fixed costs. As was the
case with variable costs, these ranges will be used to define the lower and upper end of
the ranges used in the sensitivity analyses to examine how cost-effectiveness varies with
the cost of VCT.

 
 

 Table VCT-6: Detailed VCT information: Capital costs
 

 Background
 
 Capital goods refer to physical goods with a useful life longer than the annual budget cycle.
Examples include furniture, lab equipment and computer hardware and software. Expenditure
documents supported by receipts are the best sources of information on capital costs. Capital
costs require special accounting methods because they can vary greatly from year to year.
Typically a program must make a large capital goods outlay during its start-up period. These
expenses then drop dramatically as additional outlays are only made to replace worn-out
equipment. There are a number of accounting methods, some of them quite sophisticated, for
depreciating capital goods over their expected lives so that the “lumpy” capital costs can be
smoothed out and put on the same annual basis as other costs. We have adopted a simple
“straight-line” approach that amortizes the cost of an item evenly over its expected life.
 
 As is true for every cost estimate in the CET, only consider the additional (or “incremental”)
costs needed for this intervention. If, for example, a desk is purchased for use by the project
administrator, and only 50% of her time is devoted to VCT, only 50% of the cost of that desk
should be attributed to the program. Column “F” cells F151 – F168 labeled “% of use for VCT”
allows you to make the appropriate allocation of cost.
 
 Influence on cost-effectiveness: Depends. VCT is not a capital-intensive activity in general.
However, capital costs could be important in some projects, (e.g., if the project purchased new
computers for record keeping, particularly in countries that place high import duties on such
items).
 
 Expected effort of data collection: Depends. The level of precision to seek depends upon how
large overall capital expediters are likely to be.
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 C151- F168. Capital goods. For each capital item this range of cells requires estimates of the
quantity, cost, months of expected useful life and percent of use devoted to VCT for
MTCT prevention. These data are then used to calculate the total monthly cost of that
item to the VCT activity. As with fixed costs, some suggested items with hypothetical
cost figures are provided to help get you started. Data sources: Project financial
documents.

 
 D170 – F170.  All remaining items. Here you may enter combined cost data on any capital

items not included in the list above. It may make sense to use these cells if you have
numerous small items that would be tedious to itemize and which constitute only a small
portion of total capital goods. We suggest that you limit the use of these cells because
combining cost items and estimating an average useful life for all of them is likely to
introduce inaccuracy into the calculation. Data sources: Project financial documents.

 
 D175 – F175. Total annual capital costs: Result and ranges.  E175 displays the “Best

estimate” of total annual capital costs. Enter a low and high estimate in cells D175 and
F175 respectively.

 
 

 

 Table VCT-7: Variable cost of VCT by task
 

 Background
 
 This table shows the personnel and supply costs entailed in each step of the VCT process and
may be particularly useful for cost analysis purposes. The percent that each task constitutes of
total variable costs shown in column M shows where the most money is spent and where,
therefore, the greatest potential for improved economy may lie. Notice that the large number of
women who receive services at early stages in the process such as registration and testing itself,
may drive costs more than services provided in later stages such as post-test counseling which
involves relatively few women.
 
 B180 – M197.  VCT cost analysis.   All values in this table are derived from data entered

elsewhere. Based on the attrition data entered in Table VCT-3, column C shows the
number of women remaining in the VCT cohort at various stages of the process. Columns
E through G detail personnel costs for each task. These are calculated by multiplying wage
rates by minutes spent per client per task. Columns H through K treat supply costs and
show unit costs, number of units used based on the number of clients receiving each item,
and unit costs. Column L sums personnel and supply costs for each task and totals the
annual costs net of revenues in “VCT” L197.  Column M shows the percent that each task
constitutes of the total.
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 “ARV” worksheet
 
 In this section, you will be presented with a description of the ARV regimens you wish to
evaluate including their efficacies and dose patterns.  The corresponding Excel spreadsheet is
called “ARVs”.
 
 The choice of ARVs, doses, timing of doses and estimated efficacy of these regimens are derived
from clinical trials and are given by the model (blue cells). The trial-derived efficacy figures can
then be adjusted to reflect imperfect adherence (relevant if you believe that adherence in your
setting will be different from adherence in the trials); and late arrival for treatment (relevant for
the three regimens with a prepartum component – ACTG 076; CDC-Thai; and PETRA-A). In
addition, the user enters the cost of each dose to mother and to infant. Based on this cost data, the
intended number of doses in the regimen, and the number of mothers who receive each
component of the regimen, the model then calculates the drug costs per woman and annual drug
costs for the expected number of women to be treated in the service area.
 
 

 Table ARV-1:  Regimen components
 

 Background
 
 The spreadsheet permits the analysis of five different ARV regimens that are based on clinical
trials that were able to demonstrate clinical and statistical significance:

 
• ACTG 076 -- Zidovudine prepartum treatment starting at week 28 of gestation, plus

intrapartum, and postpartum (mother and child) treatment.
• HIVNET 012 – One 200 mg NVP to mother at outset of labor; 2 mg/kg to infant once

within 72 hours of birth.
• CDC-Thai -- 300 mg dose AZT twice daily from 36 weeks’ gestation and every 3

hours during labor through delivery..
• PETRA-A -- 300 mg AZT and 150 mg 3TC twice daily from 38 week’s gestation

through labor and 300 mg AZT every three hours of labor through delivery; 300 mg
AZT and 150 mg 3TC twice daily for a week postpartum; 5 mg/kg AZT and 2 mg/kg
3TC for infant every 12 hours for week postpartum

• PETRA-B --  Equivalent to PETRA-A without prepartum therapy.

C4 – G9. Table ARV-1: Regimen components. This table  provides a summary of which
component (prepartum, intrapartum and postpartum) is included in each regimen. C5
indicates that those who arrive too late for the full prepartum portion of ACTG 076 will
receive a shorter prepartum course as a substitute. Since it may be hard to justify providing
no treatment to those who arrive too late for the full treatment, we have set this to “yes”.
D5 – G5 read “NA” to indicate that since the other three regimens do not include a long
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prepartum component, there is no substitute for a long prepartum component. No data entry
is require for this table.

Table ARV-2: Gestational age at start of treatment

Background

In the “Settings” sheet you entered information about the percentage of women who were
available for VCT and treatment by gestational age. Table ARV-2 uses this information
combined with an estimate of the latest prepartum treatment arrival time consistent with
receiving the full efficacy of the prepartum portion of the regimen; and the latest arrival time
consistent with receiving partial efficacy from the prepartum component. Unfortunately, there are
no definitive data bearing on the relationship between length of prepartum treatment and
efficacy. We therefore provided numbers based on reasonable guesses as follows:

Relationship between length of prepartum
treatment and efficacy

Regimen Treatment start time
(gestational age)

Efficacy

ACTG076 34 weeks or earlier 67.5% (full efficacy)
ACTG076 > 34 weeks through 38 weeks 55% (reduced efficacy)
ACTG076 > 38 weeks 40% (reduced efficacy)
CDC-Thai 38 weeks or earlier 51% (full efficacy)
CDC-Thai > 38 weeks 30% (reduced efficacy)
PETRA-A 38 weeks or earlier 50% (full efficacy)
PETRA-A > 38 weeks 37% (reduced efficacy)

If you wish to explore the effect of  a different set of efficacy adjustments, you may do so by
altering the values in the table located in cells “ARVs” X99 – AE107. (You must first unlock the
worksheet using the password as explained on page 6). Using the information provided in the
table above)on arrival times and efficacy, combined with the data on the cumulative percent of
women who arrive at various gestational ages, we calculated a weighted average efficacy
adjusted for late arrival. This is shown in row  63  of “ARVs” and is discussed further in the
section of the manual pertaining to “Table ARVs-5”.

Influence on cost-effectiveness: Medium. Since late arrival for prepartum treatment affects
regimen efficacy, these estimates can have a significant impact on cost-effectiveness. This is
particularly true if ACTG 076 is being evaluated since it has the longest prepartum treatment
period, and relative to other regimens, the greatest portion of its benefit is presumed to occur
during the prepartum period.

Expected effort of data collection: Medium. See explanation for “Setting” C27 –C34.
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Adjusting for late arrival

Enter for ACTG-076 only

C13.  Latest gestational age in weeks that a woman can arrive at clinic and still receive full
efficacy for ACTG 076. The default is set at 34 weeks.

C14.  % of women who receive any prenatal care who arrive in time for 'long' course of
ARV.  This figure is derived from estimated cumulative arrival time from cells “Setting”
C27 through C34.

C16.  Latest gestational age in weeks that a woman can arrive at clinic and still receive
partial efficacy from the prepartum portion of ACTG 076. The default is set at 38
weeks.

C17.  % of women who receive any prenatal care who arrive in time for 'short' course of
ARV.  This figure is derived from estimated cumulative arrival time from cells “Setting”
C27 through C34.

Adjusting for late arrival

Enter for CDC-Thai and PETRA-A only

C19.  Latest gestational age in weeks that a woman can arrive at clinic and still receive full   
efficacy for CDC-Thai and PETRA-A. The default is set at 38 weeks.

C20.  % of women who receive any prenatal care who arrive in time for 'short' course of
ARV.  This figure is derived from estimated cumulative arrival time from cells “Setting”
C27 through C34.
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Table ARV-3: Mothers and children receiving various service
                       components

Background

This table shows the number of women receiving each of the components of each ARV
intervention. We assume no mother is denied treatment because she is not available for the full
intended course; but rather all mothers who are tested and agree to ARV therapy receive some
treatment. As shown in the table, all mothers receive intrapartum treatment even if they do not
arrive in time for the prepartum component.

No Data entry is required.

C24 – G31 Table ARV-3.  The figures in this table are derived from the estimates entered
on the number of women completing VCT and the gestational age at start of
treatment as shown in Table ARV-2.

Table ARV-4: Doses, drugs and drug costs. 

Background

This table displays information needed to estimate the cost of each regimen. It requires data from
the user on the cost per dose and, in the case of ACTG 076, the average number of weeks
between the start of therapy and delivery. The CET then calculates the ARV costs for each
intervention given their dosing schedules and amounts.

Influence on cost-effectiveness: Medium – High. The importance of these variables in
determining cost-effectiveness varies a lot from regimen to regimen. As shown in the sensitivity
analysis graph Figure 1c starting at cell “SAs” B20, the ARV-intensive interventions such as
ACTG-076 and PETRA-A are more sensitive to drug costs than the less drug intensive regimens
such as PETRA-B and especially HIVNET-012. If substitute feeding is also being evaluated, the
drug cost inputs also assumes less importance because they represents a smaller portion of total
program costs.

Expected effort of data collection: High.  These data are both easy to obtain and important.

Estimating the cost of ARV doses to mother and to infant. The cost of ARVs to the public sector
provider can vary depending upon agreements reached between the government and
pharmaceutical companies or other third-party suppliers. The inputs required here are figures for
the amount paid by the public sector provider for each dose of the relevant ARV agent. Since
price information may be available in various forms (e.g., per bottle or per case), arriving at a
per-dose price may require a calculation to be made outsides of the worksheet. If transportation
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and distribution costs are entailed that are additional to the price paid for the ARVs themselves,
this too should be included in the per-dose cost estimate.

The default costs per dose currently used in the CET are shown below.

Default values of cost per dose of ARVs

Regimen Mothers Infants

ACTG-076 $0.78 per 300 mg dose AZT $0.04/ml of Retrovir

HIVNET 012 $3.87 per 200mg NVP $0.13 per 4 mg/kg NVP

CDC-Thai $0.78 per 300 mg dose AZT NA

PETRA-A $2.22 per dose Combivir
(combination of AZT/3TC)

$0.07/ml of Epivir (3TC);
$0.04/ml of Retrovir (AZT)

PETRA-B $2.22 per dose Combivir
(combination of AZT/3TC)

$0.07/ml of Epivir (3TC);
$0.04/ml of Retrovir (AZT)

Sources: Nevirapine - Johns Hopkins University Hospital Pharmacy, 1999; Combivir, Epivir. Retrovir – Personal
communication, Joseph Saba, UNAIDS, 1999; AZT - Associated Press, Drug Company Cuts Cost of Aids
Treatment, in New York Times. 1998: New York City. p. 87.

Cells ARV-C37 through ARV-I37. Cost per dose for mother.  For each regimen, enter the
cost per dose for mother for each ARV involved. For the Thai regimen, this is AZT
(zidovudine) only, whereas the two PETRA regimens include both AZT and 3TC
(lamivudine). Data sources: Project expenditure documents.

Cells ARV-C38 through ARV-I39; and ARV-D40.  Cost per dose for infant.  For each
regimen, enter the cost per milliliter and number of milliliters of each postpartum dose to
the infant. Since the HIVNET 012 regimen includes just one dose to the infant it is
probably easier to enter this cost directly. Cell D40 is therefore a data entry (yellow) cell.
Since the Thai regimen includes no postpartum treatment of infants, these cells read “NA”.
As was the case with mothers, postpartum treatment of infants includes both AZT and 3TC
for infants in the PETRA regimens. Data sources: Project expenditure documents.

Estimating the cost of the prepartum regimen. The number of doses and therefore the overall cost
of prepartum treatment depends upon the average number of days of prepartum treatment and the
number of doses per day. This period begins on the first day of treatment and ends on the day of
delivery just prior to any change to a different intrapartum dosing pattern. The worksheet requires
an estimate of the average number of days in this period for all women receiving each type of
prepartum treatment. It then multiplies this number by the doses per day to calculate the total
number of doses needed during the prepartum period. This product is in turn multiplied by the
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cost per dose in order to arrive at the overall cost for prepartum treatment. Because the possible
start time for the ACTG 076 regimen can be so variable, the user is asked to enter figures for the
actual number of weeks between the start of therapy and onset of  labor. For each ARV agent
used the prepartum treatment cost is simply: (Number of days of treatment)   x  (doses per day)  x
(cost per dose).

Cell ARV-C44. Average number of days for “long course” (only applies to ACTG-
076). Enter figure for the average number of weeks of prepartum therapy
experienced by mothers receiving ACTG 076 for women arriving in time for the
long pre-partum course of treatment. Data sources: Project patient records.

Cell ARV-C49. Average weeks between therapy start and delivery for those
receiving “short course” (only applies to ACTG-076).  Enter figure for the
average number of weeks of prepartum therapy experienced by mothers receiving
ACTG 076 for women arriving too late for the full intended long prepartum course
but in time for a shorter prepartum course of treatment. Data sources: Project
patient records.

Low and high range of ARV drug costs.  ARV prices tend to be fairly stable, and when they
move, they usually move in a downward direction. Nevertheless, since they can be a major
determinant of overall program costs we ask you to enter a percentage range above and below the
base case estimate. Ideally the range would be based on knowledge of actual market conditions
for the drugs or the state of negotiations with suppliers. However, in the absence of such
knowledge, defining a range of 20% above and below the default prices will probably capture
most of the potential short-term price variation. This will be used in the sensitivity analysis to
show how cost-effectiveness varies with different estimates of drug costs.

C80 - G80. Enter the a figure for each regimen that represents the percent above and below the
current drug cost estimate that you wish to examine in the sensitivity analyses. While it is
possible to enter different figures for each regimen, the results of the sensitivity analyses
will be easier to interpret if you use the same estimate across all five regimens. The default
value is 20%.

C84 - Q85. Cost summary. The table in the blue cells “ARV” C84 through “ARV” Q85
provides summary information on the cost of ARVs for each of the regimens under
consideration. The table includes both the cost of the entire cohort of women who complete
the VCT sequence each year and the cost for each woman.

Table ARV-5:  Effectiveness estimates

Background
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ARV effectiveness refers to the percentage reduction in transmission in a treatment group
compared with an untreated comparison group and is one of the most important determinant of
overall cost-effectiveness. The model takes the relative percentage reduction in transmission as
an input. Since effectiveness is sometimes expressed in absolute and sometimes in relative
percentage terms it is necessary to understand the difference between the two and to be able to
convert from one to another.

Relative efficacy: Relative percent is the more common way we think about applying percents.
Multiplying the probability of transmission without treatment by the relative percent reduction
would yield the efficacy. For example, if the intervention is 50% effective and the probability of
transmission without treatment is 25%, the relative efficacy is 12.5%.

Absolute efficacy: The amount of reduction expressed directly as percentage points of
transmission. For example, if an intervention has an absolute efficacy of 9%, the probability of
transmission is reduced from 25% (to use the same background transmission rate as in the
previous example) to 16%.

Influence on cost-effectiveness: High.  ARV efficacy will have a large effect on program
benefits and therefore on cost-effectiveness.

Expected effort of data collection: Low.  Published efficacy estimates from the clinical trials
are the accepted standard for these inputs. These estimates may be revised as the results from
additional trials become available. We cannot foresee any circumstances under which it would be
sensible to alter these estimates outside the context of the trials.

C91 - Q91. Relative efficacy.  In the blue cells C91 through Q91 the relative reduction in HIV
transmission for the ACTG 076, HIVNET 012, Thai, Petra-A and Petra-B regimens are
shown as 67.5%, 47%, 51%, 50% and 37% respectively. These figures are based on the
reported results of the respective clinical trials with the high and low estimates representing
the limits of the 95% confidence interval around the point estimate. (See the ARV section
of “Published studies and other resources” on page 76). These cells are locked to prevent
casual changes in these values. Unless you have very good reasons to change them, such as
new data from trials in your setting, we suggest that you not alter the default values given.
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As new trials are completed their results will be incorporated into subsequent versions of
this model. Please visit the UNAIDS web site at http://www.UNAIDS/MTCT/*** for
information about what additional regimens are being considered for inclusion.

Table ARV-6: ARV effectiveness – Adjustments for imperfect
adherence

Background

“Imperfect adherence” refers to the difference between the intended number and timing of doses
in a regimen and the number and timing actually experienced by patients. The efficacy estimates
incorporated into this model are based on the results of well-funded clinical trials. It is possible
that patient adherence outside the trial setting will be lower than in the trials. The actual efficacy
experienced in your client population may therefore also differ once adherence rates are taken
into account. While lower adherence is undoubtedly associated with lower efficacy in general,
the specific relation between the two have not been documented for the regimens under analysis.
The default value of adjustments to reflect imperfect adherence is 0%. This means that adherence
is expected to be the same as was attained in the trials. Depending on the setting, this may not be
realistic. For example the infrastructure present in the industrialized countries where ACTG 076
was conducted may not be available in lower income countries. Adherence to this regimen may
therefore be lower.

Background Transmission Rates and Efficacy

Only the relative efficacy from the trials are being applied not
the absolute values.

A difference in background transmission rates between your
setting and that of the clinical trials does not mean that the
estimated efficacies from the treatment will be different in the
two settings. For example, in absence of specific knowledge
to the contrary, it is reasonable to suppose that a regimen
which is 50% effective where transmission rates are 30% will
also be 50% effective where transmission rates are only 20%.
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Treatment Adherence Rates

Country Rates Source
Northern Thailand 90% adherence Thaineua et al., 1998
NTPHPT (Thailand) 99% of the women took at least 90% of

the antenatal ZDV doses and 99% took
at least 1 dose during labor

Weekly Epidemiological Record,
1998

UNAIDS PETRA trials
(Uganda, Tanzania,
South Africa)

7.7% of women did not take any of the
prescribed medication

Marseille et al., 1998

Source: Adapted from John Stover, TFGI, 1999.

As shown in the table above, adherence can be variable even in the context of well funded
clinical trials. The very sparse data that is available suggest that adherence may be more of a
problem in sub-Saharan Africa than in Thailand. It is also possible that adherence will increase as
people understand that they are taking a proven effective drug rather than a possible placebo or a
drug which may or may not be effective. The adherence adjustment cells (ARVs-C98 – G98) can
accept negative values. This would indicate that adherence in your project is better than that
experienced in the trials and that this greater a adherence is associated with greater efficacy.

Unless good adherence data is available from your project we suggest you retain the default value
of 0%. This makes for consistent comparisons with results generated by other users of this
model. However, if you have reason to believe that adherence may be significantly above or
below the levels experienced in the trials, cells C98 through G98 allow one to explore the
consequences of different assumptions about adherence and its bearing on effectiveness.

Influence on cost-effectiveness: Potentially high. Adherence directly affects efficacy.

Expected effort of data collection: High.  Since low adherence will render any intervention
ineffective, most projects will find it worthwhile to monitor adherence independent of a cost-
effectiveness analysis.

C98 - G98.  Imperfect adherence.  After reading the cautionary notes in the preceding
paragraphs, enter changes in the adjustment for efficacy to reflect imperfect adherence if
you believe they are warranted. Data sources: Project patient records.
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“Substitute Feeding” Worksheet

This spreadsheet calculates the costs and benefits of a substitute feeding program to reduce HIV
transmission via breast milk. The benefit calculation requires information on current feeding
patterns, the risk of HIV transmission via breast milk, non-HIV mortality, and compliance with
recommended feeding strategies.

These inputs are combined with data provided elsewhere in the CET to arrive at a month-by-
month estimate of non-HIV mortality and HIV infections – together referred to as “fatal events”
– for a specified substitute feeding strategy. Interested readers may refer to the area to the right of
column K in the “Substitute Feeding” spreadsheet to see how these estimates were
implemented.

The cost calculation requires data on the cost of the substitute food itself as well as staff training
and monitoring costs to deliver a high-quality substitute feeding intervention. It also includes the
cost of the increased medical services required by children consuming breast milk substitutes.

Table SF - 1: Duration of Breastfeeding and Substitute Feeding

Background

A substitute feeding program should use one of two recommendations for mothers: no
breastfeeding, or a short duration of exclusive breast feeding followed by a switch to substitute
feeding. Mixed feeding appears to increase both HIV and non-HIV risk as compared with breast
feeding, and so should be strongly discouraged.

What are “fatal events”?

Substitute feeding can affect mortality in two ways:

♦ Good:  Decrease HIV infections (future mortality).
 

♦ Bad: Increase non-HIV mortality.

The sum of these effects are referred to as “fatal events”.
The CET can calculate an “optimal” breast feeding
duration chosen to minimize fatal events.
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This table displays the CET’s current settings regarding breast feeding durations, in months.
These settings were selected in the “Interventions” worksheet. If “Optimal” was selected in
“Interventions” C13, the CET calculates the breast feeding duration that minimizes fatal events.
If instead of “Optimal” the user entered a particular number of months in “Interventions” C13,
the CET calculates costs and cost-effectiveness based on that breast feeding duration. In either
case, the calculations take into consideration compliance with feeding recommendations as
specified in this table. (See below).

D7 – H7.  Months of breast feeding or "Optimal".  Reminds the user whether “Optimal” or a
set number of months (0-6) was specified for length of breast feeding in “Interventions”.

D8 – H8.  Number of months of breast feeding with optimal feeding strategy.  If “Optimal”
was selected in “Interventions”, these cells show the number of months of breast feeding
found to be optimal by the CET. Notice that this number can vary among the five ARV
interventions. These cells are blank if a specific number of months of breast feeding was
chosen in “Interventions” in which case this duration is displayed in the previous row.

D9 – H9.  Months of substitute feeding in program. These numbers represent simply the
months of breast feeding subtracted from 12 months. It is assumed that a substitute feeding
program will provide formula up to 12 months, by which age children will be consuming a
significant portion of their diet from solid foods.

Table SF - 2: Breastfeeding, HIV Risk, and Non-HIV Mortality

Background

This table accepts data about current feeding patterns as well as non-HIV mortality and HIV risk
via breast feeding in the local setting. This information is used to predict health outcomes for the
local setting if feeding patterns are changed by an intervention program.

Influence on cost-effectiveness: High. These data are extremely important for calculating cost-
effectiveness. Together they determine if substitute feeding is better than breast feeding, and if so
by how much.

Expected effort of data collection: Medium-high. It is best to use local data, some of which
should be available from standard sources. For some measures, such as HIV risk via
breastfeeding, data from other settings may be all that is available.

D15 – D20.  Current breast feeding. Enter the relevant information pertaining to the percent of
mothers in the anticipated client population who exclusively breast feed at 1, 3, and 6
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months; who ever breast feed; and  who provide any breast feeding at 6 months and 24
months. “Exclusive” breast feeding means no tea or other liquids or alternative foods of
any kind. “Any” breast feeding includes both exclusive breast feeding and breast feeding in
combination with other liquid and/or solids foods. Data sources: Ideally, survey
information for your specific client population is available to accurately portray feeding
patterns. If not, the Demographic and Health Surveys published by Macro International
(http://www.macroint.com/dhs/) contain infant feeding data for a wide range of countries,
and regions/cities within those countries.

NOTE: Please don’t enter a zero in cells D15 - D20, even if current feeding practices
might suggest, for example, that 0% of infants exclusively breast feed at 6 months. A zero
creates problems in some formulas in the model. Instead, put a very low value (e.g.,
0.0001). This approach may also help if you find that zeros create problems in other parts
of the model..

D23 – F23.  HIV risk from breast feeding. Enter in E23 the overall HIV risk associated with
breast feeding. This is the difference in mother-to-child HIV transmission between women
who don’t breastfeed (e.g., 25%) and those who do (e.g., 40%); here, the difference is 15%
= 40% - 25%. If the value is uncertain – due to conflicting studies or statistical uncertainty
in a single study, use D23 and F23 to specify the lowest and highest likely values,
respectively. Data sources: If a local study has been done, use that estimate. Otherwise,
you can use estimates from other studies. The mean risk associated with any breastfeeding,
including short duration, has been estimated at 14% (Dunn 92).

D25. Non-HIV mortality at 1 month (28 days) Enter the percent of babies who die by age one
month. Data sources: This data is often available in the Demographic and Health Survey
conducted by Macro International for many countries, including regions and cities within
those countries.

 
 D28 – F28. Non-HIV mortality at 12 months (1 year) Enter the percent of babies who die by

age one year in E28. If the value is uncertain – due to conflicting studies or statistical
uncertainty, use D23 and F23 to specify the lowest and highest likely values. Data
sources: Same as 28-day mortality.

 
 D30. Relative risk of non-HIV mortality, SF versus breast feeding. This number indicates

how much higher 12-month mortality is in full substitute feeders than in exclusive breast
feeders. Enter 3 if the treatment setting is primarily urban, and 4 if it is primarily rural.
These estimates are based on multiple past studies. (Other values won’t work as the model
is currently set up. If you have a good estimate for your local setting from a research study,
let us know and we will help you incorporate it.) Data sources: Use our default values
unless a local study is available.

 
D33, D34. Compliance with the feeding recommendation. Mixed feeding (breast feeding

supplemented by other foods) appears to be the worst feeding strategy – combining high
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risk of HIV with minimal protection against non-HIV deaths. That is why the feeding
recommendation should be either pure substitute feeding or exclusive breast feeding with a
rapid switch to substitute feeding. However, women may not be able to perfectly comply,
and these two cells quantify the imperfect compliance.

D33. Compliance with exclusive breast feeding. This cell specifies the proportion of women
who exclusively breast feed when they have accepted the recommendation to do so. A
value of 1.0 is perfect compliance (no mixed feeding), and a value of 0.5 means 50%
mixed feeding. Data sources: Compliance can be estimated from studies of feeding
practices when recommendations of exclusive feeding are made, if such studies exist.
Unfortunately, compliance cannot be derived from current feeding patterns, because the
recommendation of exclusive feeding is intended to change feeding practices, which is
difficult to do and thus has uncertain compliance. We have not found any studies of this
compliance, but continue to consult with experts. In the meantime, we assume 75%
compliance.

D34.  Compliance with substitute feeding. This cell specifies the proportion of women who use
only substitute feeding (formula and later other foods), when they have accepted the
recommendation to do so. A value of 1.0 is perfect compliance, and a value of 0.5 means
50% do some breastfeeding. Data sources: Compliance can be estimated from studies of
feeding practices when recommendations of substitute feeding are made, if such studies
exist. We have not found studies of this compliance, but continue to consult with experts.
In the meantime, we use a value of 75%.

 
 
 D37- H39.  Proportion HIV-negative at birth. Using data on the background rate of HIV

transmission (“Setting” C41) and ARV efficacy (“ARVs” row 93), this section of the table
shows the percentage of HIV-negative births to HIV-infected mothers.

 Row 37 includes both those that would have been HIV-negative in any case and those that
were negative as a result of the ARV intervention.

 Row 38 shows just the percentage that were negative due to the intervention. (The
difference between rows 37 and 38 is those who would have been HIV-negative even
without the ARV intervention; this is the same for all ARV strategies.)
 
 Row 39 shows the relative risk of HIV infection via breast feeding for those whose
infections were averted due to ARVs. While it is plausible that these babies are at higher
risk during lactation (sometimes referred to as a “rebound effect”), recent clinical trials
strongly suggest no increased risk. We therefore set this parameter equal to 1.

 
 D41 – H42. Postnatal efficacy of perinatal ARVs regimens. Some ARV regimens include up

to a week of therapy for the newborn child, and evidence from clinical trials and drug
metabolism studies suggests that some regimens (e.g., Nevirapine) may have effects for a
week or more even after the medicine is stopped. Thus, we assume some benefit after birth
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in reducing the risk of transmission via lactation. Row 41 shows the duration of benefit and
Row 42 shows the relative reduction in benefit; these have been set equal to the respective
perinatal ARV efficacies.

 
 

 Table SF - 3: Health outcomes (per 100 children of HIV+ mothers)
 

 Background
 
 The health outcome this model calculates is called fatal events. This equals the total of deaths
due to non-HIV causes such as diarrhea and pneumonia (“non-HIV mortality”) plus new HIV
infections occurring via breastfeeding (excluding infections that occurred in utero or intra
partum). Table SF-3 tabulates the number of fatal events estimated for women who follow the
current feeding pattern (Rows 47 - 49) and for women who participate in the substitute feeding
intervention (Rows 51 - 52). The fatal events are calculated by dividing overall non-HIV
mortality and HIV infection risk into month-by-month risks. (These calculations are performed in
column M through column AN. This part of the spreadsheet was not set up for user interaction
and has very little documentation, so if you have questions please contact Jim Kahn.)
 
 The difference between fatal events with current feeding and with the substitute feeding
intervention is displayed in Row 54. The numbers in this row represent the net health benefit of
the substitute feeding intervention.
 
 D47 – H47.  Fatal events with current feeding. The sum of non-HIV deaths and HIV infections

assuming continuation of current feeding patterns as described in cells D19-D24.
 
 D48 – H48.  Non-HIV deaths.  Anticipated non-HIV deaths with current feeding.
 
 D49 – H49.  HIV infections.  Anticipated HIV infections with current feeding.

 D50 – H50.  Fatal events with substitute feeding program. The sum of non-HIV deaths and
HIV infections assuming the duration of breast feeding associated with the substitute
feeding program (entered by the user in “Interventions” C17 and shown in
“Interventions” D19-D23 and “Substitute Feeding” D11 – H11).

 
 D51 – H51.  Non-HIV deaths. Anticipated non-HIV deaths assuming the substitute feeding

intervention.
 
 D52 – H52.  HIV infections. Anticipated HIV infections assuming the substitute feeding

intervention.
 
 D54 – H54.  Fatal events averted with SF program. The combined HIV infections and non-

HIV mortality averted thorough the substitute feeding intervention. These are the values in
Row 47 minus the values in Row 50.
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 Table SF - 4: Program Costs - Counseling, Training and Substitute
                       Food
 

 Background
 
 This table calculates the cost of the substitute feeding program. Costs include counseling about
the intervention, as well as infant formula and other supplemental foods. (Changes in health care
costs are considered in table SF-5.) Inputs such as the cost of infant formula and wage rates for
counselors may be determined by local economic conditions, whereas inputs such as the length
of counseling sessions will reflect program design decisions.
 
 We assume that the costs of infant formula and other foods are borne by the public sector only if
a substitute feeding option is offered and taken up by mothers. Substitute feeding costs are not
attributed to the public sector under the “current feeding” option, but are instead assumed to be
paid by families. In Rows 74, 85 and 86, only enter cost information for new costs of formula,
micronutrients and other foodstuffs that are incremental to whatever the public sector might be
supplying currently, that is, prior to the initiation of a new MTCT prevention program.
 
Influence on cost-effectiveness: High. These data are extremely important in calculating cost-
effectiveness. Together they determine the cost of a substitute feeding program

Expected effort of data collection: Medium-high. It is best to use local data. Most should be
available from standard sources or with manageable data collection. Other data represent
program design decisions.
 
 D60 – H60. Hourly wage/benefit counselor.  See the discussion of hourly wages on page 29.
 
 D61 – H61. Counseling/training to discuss feeding strategy (minutes per session).  The

average number of minutes of each session of counseling that women receive for substitute
feeding education that is beyond what they would have received if they were to breast-feed.
Data sources: This estimate can be obtained several ways. First, it can reflect program
policy. If the program is operating, a better option is to time counseling sessions on 2-3
randomly selected days, including time the counselor spends between sessions on
paperwork and waiting. Finally, if a counselor works only on this task, his or her hours per
week can be divided by the number of sessions completed in that week.

 
 D62 – H62.    Number of training sessions beyond breast feeding norm.  The number of

additional training sessions the staff provide to mothers adopting the substitute feeding
intervention beyond what they would ordinarily receive if breast-feeding. Data sources:
This estimate should reflect program design, and if the program is operating can verified by
interviewing counselors and reviewing records.
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 D63 – H63.    Cost of additional training sessions. This equals the number of training or
counseling sessions multiplied by the duration of the training sessions and the hourly
wage/benefit rate. No data entry is required.

 
 D64 – H64. Duration of monitoring visits (minutes).  Amount of time staff spends monitoring

mothers’ adherence to substitute feeding, and solving miscellaneous problems arising from
their participation in the program. This estimate should include transportation time for the
counselor, if any. It should exclude time spent on other health care matters. Data sources:
Similar to cells D61 – H61. This estimate reflects program decisions and, if the program is
operating, can be verified with record review and interviews with staff.

 
 D65 – H65. Number of monitoring visits. Average number of monitoring visits per participant

over the full time of their participation in the program. Currently the value is set at 6 visits
per 12 months, divided by the duration of substitute feeding. Data sources: Same as
above.

 
 D66 – H66. Cost of monitoring visits. The number of monitoring sessions multiplied by the

average duration of monitoring visits. No data entry is required.
 
 D68 – H68. Subtotal for counseling/monitoring. Calculated as the sum of the above costs. This

is the cost to the public sector payer of the extra counseling and monitoring required by the
substitute feeding intervention. No data entry is required.

 
 D73 – F73. Formula cost per kilogram (including distribution). This is the net cost to the

public sector payer of formula purchase (including any discounts obtained), plus added
costs for storage, delivery, and distribution. If clients pay a portion of costs, this should be
deducted. Since formula cost has a large effect on cost-effectiveness, please include low
and high estimates. Data sources: For the formula itself: price in local markets, past bulk
purchase prices, or promised prices from manufacturers or donor agencies. For other costs,
best estimates from other health supply programs (e.g., vaccinations) or, preferably,
program experience with formula.

 
 E73. Best estimate.  (See explanation in paragraph above).
 
 D73. Low estimate. This could reflect a possible bulk purchasing agreement or other efficiencies

of large scale; or perhaps a client contribution option.
 
 F73. High estimate. This might reflect the price if an agreed-upon discount or client contribution

falls through, or if distribution costs are higher than expected.
 
 D76 – H78. Infant formula use: 0-6 months.  This section calculates the use and total cost of

infant formula for each child through age six months. It uses information already provided
on the duration of breast feeding and the cost per kilogram of formula. It assumes that the
average child consumes 20 kilos of formula in these six months. No data entry is required.
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 D80 – H82. Infant formula use: 7-12 months.  Similar to above. If the program does not
provide formula after 6 months, the quantities in row 77 can be set to zero.

 
 D84 – H85.  Supplemental food costs -public sector share only. Some programs may provide

micronutrient supplements such as vitamins and iron folate; or supplemental food such as
cows milk to infants during the weaning period and beyond. If so, the cost of these
materials should be entered here. If clients pay a portion of the cost out of pocket, as
always, enter only the net cost to the public payer. Estimate this input by multiplying the
amount spent for each item for each child by the quantity of each item provided.

 
 D87 – H87.   Subtotal: Cost of replacement foods.  The cost of infant formula and other

supplemental foods. Calculated, so no data entry required.
 
 D88 – H88. TOTAL PROGRAM COSTS, per HIV+ mother who chooses substitute

feeding.  This is the sum of the costs of infant formula, other supplemental foods, and
added counseling and monitoring costs. No data entry is required.

 
 D89 – H89. TOTAL PROGRAM COSTS, per 100 HIV+ mothers who choose substitute

feeding. The values in the previous row multiplied by 100. No data entry required.
 
 

 Table SF - 5: HIV and Non-HIV Medical Costs
 

 Background
 
 Substitute feeding is likely to produce two effects on health costs. The intended reduction in HIV
transmission generates savings in HIV treatment costs. The unintended effect of increased non-
HIV disease (both mortality and morbidity) increases medical costs. This table estimates both
effects.
 
Influence on cost-effectiveness: High. These data are important to calculate cost-effectiveness.
They help determine the net costs of substitute feeding

Expected effort of data collection: Medium-high. Much data may be available locally (e.g.,
outpatient and inpatient utilization and costs).
 
 D95 – H96.  HIV medical costs averted.  Based on the discounted lifetime cost of treating

pediatric HIV/AIDS as calculated in the “Cost of HIV/AIDS” sheet and the number of
HIV cases averted through substitute feeding, this section estimates savings in HIV-related
medical costs associated with substitute feeding. No data entry is required.

 
 D99 – H99.  Ratio of non-HIV medical costs with substitute feeding program vs. current

non-HIV medical costs.  This equals the ratio of non-HIV deaths if women observe
current feeding practices to non-HIV deaths if women choose the substitute feeding option.
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Thus, the model assumes that non-HIV medical costs are proportional to non-HIV
mortality. No data entry is required.

 
 D101 – H101.  Usual number of outpatient sick visits in 12 months. Be sure to exclude well-

baby visits and visits due to HIV. Include the net cost to the public sector payor only.
 Data sources: This data may be available from children’s health cards, possibly records at
a local hospital or clinic, or special studies that may have been done. If not, it can be
derived less formally (and less accurately) by interviewing doctors or auxiliary health
professionals who treat  infants in your area.
 

 D102 – H102.  Cost/outpatient visit (including medications; public sector share).  This is the
unit cost of a sick visit. Data sources: This information may be available in documents
produced by particular hospitals or by the Ministry of Health. If not, a reasonable estimate
can be obtained by multiplying the average time per outpatient visit and multiplying this by
the medical staff’s compensation rate including benefits. To this should be added the
average cost of medications provided net of the patients’ share of medication costs.

 
 D103 – H103.  Added number of outpatient sick visits due to substitute feeding.  This

estimate is based on the ratio of non-HIV mortality in the children of women following
current feeding versus substitute feeding (D99 – H99). The CET applies this ratio to the
usual number of outpatient visits (D101 – H101). No data entry is required.

 
 D104 – H104.  Cost for added outpatient visits.  These figures are the product of the added

number of outpatient visits multiplied by the average cost per outpatient visit. No data
entry is required.

 
 D106 – H106.  Usual number of inpatient stays in 12 months. This is number of hospital stays

in the first year of life. Data sources: Similar to outpatient visits (Row 101).
 
 D107 – H107.  Cost per inpatient stay (public sector share only). This is the unit cost of a

hospital stay. Data sources:  This may be available from special studies or published
reports. Otherwise, you will need to obtain estimates by interviewing hospital
administrators and/or examining a sample of medical records.

 
 D108 – H108.   Added number of inpatient stays due to substitute feeding. This estimate is

done similarly as the estimate for outpatient visits in row 100. No data entry is required.
 
 D109 – H109.  Cost for added inpatient stays. These figures are the product of the added

number of inpatient stays multiplied by the average cost per inpatient stay. No data is entry
required.

 
 D111 – H111. Cost of contraception per woman (public sector share only).   Enter the

average cost of contraception that may be provided to women as part of the substitute
feeding program. We assume $10 as the default value.
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 D113 – H113.   Non-HIV costs added, per 100 HIV+ mothers who chooses substitute
feeding. These estimates are totals of the values above. No data entry is required.

 
 D114 – H114.   TOTAL NET MED. COSTS, per 100 HIV+ mothers who choose substitute

feeding. These figures represent the savings in HIV medical costs minus the increased
medical costs due to elevated non-HIV morbidity and mortality. No data entry is required.

 
 
 

 Table SF - 6: Summary of Substitute Feeding Cost Outcomes
 

 Background
 
 For ease of reference, this table presents the key financial subtotals calculated elsewhere in the
spreadsheet in one area. No data entry is required in this table.
 

• D118 – H118.  Total Program Costs, per HIV+ mother who chooses substitute
feeding.  (Row 88)

 
• D119 – H119.  Total Program Costs, per 100 HIV+ mothers who choose

substitute feeding.  (Row 89)
 

• D120 – H120.  HIV medical costs saved per 100 HIV+ mothers who choose
substitute feeding. (Row 96)

 
• D121 – H121.  Non-HIV med. costs added, per 100 HIV+ mothers who choose

substitute feeding. (Row 113)
 

• D122 – H122.  Net med. costs per 100 HIV+ mothers who choose substitute
feeding. The remainder after HIV medical cost savings are deducted from the
increased non-HIV medical costs. (Row 114 = Row 96 - Row 113)

 
• D123 – H123.  Net program costs (program costs minus net savings (or costs) in

medical care); per 100 HIV+ mothers who choose substitute feeding. The
remainder when medical cost savings are deducted from program costs (Row 89 +
Row 114).

“Cost of HIV/AIDS” worksheet

This worksheet provides a template for calculating the savings in medical costs for each case of
pediatric HIV/AIDs averted by the interventions.

Cost of treating person with HIV/AIDS: Medical cost to the public sector of treating HIV/AIDS
related illnesses and conditions from the onset of HIV disease through AIDS and death.
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Medical cost to the public sector: Outpatient, inpatient, pharmacy, and home-care costs borne by
publicly funded clinics, hospitals, hospices, and other care agencies. Data from non-profit entities
such as NGO-funded clinics should also be included, but private, or for-profit entities are not.
Also excluded are out-of-pocket costs paid by patients or their families. Among the most
common of these out-of-pocket costs are a portion of pharmacy costs, outpatient registration fees,
and the cost of certain expendable supplies.

Discounted costs: Future costs are not valued the same as costs occurring in the present. To
obtain the net present value of a future stream of costs, the stream of costs must be discounted.
(See “Discount rate” on page 19). Most HIV cost studies present the discounted costs in their
results.

Table Cost of HIV/AIDS - 1: Summary information

Background

This table provides a template for a “quick and dirty” estimate of HIV/AIDs treatment costs.
Studies that thoroughly cost out all the resources needed to care for HIV/AIDS patients are fairly
rare. More common are efforts to calculate the quantity of care provided, often at just one health
facility. For example, some studies tabulate the number of outpatient visits and the number of
hospital days for each HIV/AIDS patient or for each episode of HIV/AIDS illness. You may be
able to obtain information from other sources such as reports produced by the Ministry of Health
or academic institutions on the average cost per outpatient visit or inpatient day. By multiplying
each service unit by the cost per unit one can arrive at a total cost estimate. Data sources:
Among the few published estimates of the lifetime discounted cost of care for pediatric AIDS are
$396 based on estimates from Tanzania and Zaire (Mansergh, 1998); $195 for Tanzania
(Pallango and Laing, 1990) and $3,300 for Thailand (Walker, 1997).

A critical issue is correctly identifying public sector costs. Here are examples of the concerns you
should be aware of:

1. A study performed in a public hospital may not include the cost of services provided
by an NGO or a satellite public clinic before the patient came to the hospital. This
would result in an underestimate of real public sector costs.

 
2. Some percentage of AIDS patients may obtain care from private physicians and

clinics. Assuming that all AIDS patients are cared for in the public sector would
overestimate the public sector share.

 
3. Some items that may be counted as public sector costs shouldn’t be. For example,

drug costs may actually be paid by patients or their families.
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4. Registration fees and other charges that generate revenues for the service provider
should be deducted from costs in order to arrive at the correct net public cost.

It may be worthwhile to speak with the Medical Director or Chief Administrator of the large
urban hospitals in your country. He or she may know of HIV/AIDS cost studies or may be able to
refer you to someone who does. The Office of AIDS in the MOH may also have compiled some
information on resources allocated to HIV/AIDS care. The MOH might also have an expert on
the mix of public, private insurance, and out-of-pocket spending for health care.

Another approach is based on the observed correlation between per-case HIV expenditures (both
private and public sector) and per-capita GNP. Expenditures vary from between 0.6 times per-
capita GNP in Tanzania to 3.0 times per-capita GNP in Sao Paulo (Shepard, 1997). Another
survey of five developing countries suggests that the average is about 1.5 times per-capita GNP.
(Martin, 1996). Since the expenditure data includes both public and private sector, the final
figure would have to be adjusted by an estimate of the portion that public sector expenditures
constitute of total public/private expenditures. Because this method depends on broad ratios
which may not be very precise for your setting, this method should only be used if others are
impractical.

C18.   Enter “D” or “S”. The  left portion of this table is unmasked if you opt to use the
summary method of evaluating HIV/AIDS costs. (Enter “S” for “Summary” in cell “Cost
of HIV/AIDS” C18). If “D” (“Detailed”) in cell “HIV/AIDS” C18 is selected the right
portion of the table is unmasked. This right-hand portion of Table Cost of HIV/AIDS-1
shows you the results of the detailed analysis performed in Table Cost of HIV/AIDS-2.
Table Cost of HIV/AIDS-2 is only unmasked if you select the more detailed approach to
the cost analysis by entering “D” in cell C18.

F24.  Enter a single best estimate for the discounted lifetime cost of treating a case of pediatric
HIV/AIDS.

F27.   Cells E24 and G24 of Table Cost of HIV/AIDS-1 provide a low and high range around the
best estimate. This range is defined by the percentage you enter in F27.
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Table Cost of HIV/AIDS - 2: Detailed information

Background

This table provides a data entry template for a more detailed and accurate estimation of
HIV/AIDS treatment costs. It is divided into four sections: inpatient costs; outpatient cost; drug
costs not already included in inpatient or outpatient costs; and home health care costs. Costs will
change with the progression of the child’s disease. Due to discounting, the timing of the costs
affect the final results. The table therefore requires estimated costs for each year of the child’s
life, from the time of infection through death. The cost calculation is performed based on the
information you provide on the units of service received per year, such as the number of
outpatient visits and inpatient days, and the cost per unit. You are then asked to enter a number
for the percentage of the cost of those services borne by the public sector health care payer. The
product of these figures are then summed to yield the total estimated spending for each type of
service. These are summarized and totaled in cells D84 – D89. In cells C84 – C89 and E84 –
E89 you are asked to enter low and high estimates respectively for each of the four types of
medical care costs. Data sources: The detailed method of calculating HIV/AIDS costs requires
primary data from a health facility in your area. The information could be obtained from a
combination of chart and interviews with key physicians and administrators.

C33 – E43. Outpatient care. Enter information on the average number of outpatient visits for
each year of the child’s life; the average cost per outpatient visit and the percent of those
costs borne by the public sector health payer.

C45 – F55. Inpatient care. Enter information on the average number of inpatient visits for each
year of the child’s life; the average number of inpatient days per visit; the average cost per
inpatient day; and the percent of those costs borne by the public sector health payer.

C57 – E67. Drugs. Enter information on the average number of prescriptions for each year of the
child’s life; the average cost per prescription; and the percent of those costs borne by the
public sector health payer. Make sure there is no double-counting of drug costs that might
be included under inpatient or outpatient care.

C69 – E79. Home health care. Enter information on the average number of days of home health
care for each year of the child’s life; the average cost per day of care and the percent of
those costs borne by the public sector health payer.

C85 – C89 and E85 – E89. Enter low and high estimates respectively for each of the four cost
components. The defaults are set to 20% above and below the best estimates.
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“Results” worksheet

This worksheet contains the detailed results of the analysis. It is divided into three tables and a
graph. Each of these components is described here briefly. The first,  “Table Results - 1: Health,
Cost and Cost-Effectiveness Results” contains four sections:

• Program scale
• Health outcomes
• Cost outcomes
• Cost-effectiveness

 
 No data entry is required in this table.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The second table, “Table Results - 2: Exploring the results” allows the user to specify a cost-
effectiveness threshold. This is a cost per DALY or cost per case HIV averted below which an
intervention is considered cost-effective. The Table then indicates which intervention is:
 

• Cost-effective given this threshold
• Cost-saving to the public sector heath payer
• Most cost-effective (or cost-saving)

 

 

                 DEFINITION OF “DALY”
 

 DALY = Disability Adjusted Life Year
 
            = Number of years of life saved by an intervention weighted
               by:
 

 (1) Quality of life experienced by the person 
 (2) Social value of that year of life as a function of age
 

         Advantages of using DALYs rather than “cases averted”:
 
 (1)  Takes duration of benefit (added life-years) into account
 (2)  Makes comparisons across programs possible by putting
       different types of outcomes on the same metric
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 The third table, “Table Results - 3: Incremental Cost-Effectiveness” allows the user to examine
the incremental cost-effectiveness of any two interventions specified. It first determines whether
the basic condition for an incremental cost-effectiveness analysis is fulfilled. This condition is
that one of the interventions is both more effective and more costly than the other. If so, the CET
determines which intervention that is. It then gives the following information on the comparison
of the more costly but more effective intervention with the less costly but less effective
intervention:
 

• Incremental fatal events averted through more effective/more expensive program
• Incremental DALYs generated through more effective/more expensive program
• Incremental program cost
• Incremental cost per DALY
• Incremental cost per fatal event averted

Finally, starting in cell C103 a bar graph is provided which shows the cost effectiveness of each
of the five interventions and the incremental cost-effectiveness of the two interventions selected
for the incremental cost-effectiveness analysis. For comparison purposes, the left-most bar shows
the cost effectiveness threshold set in D52.

Table Results - 1: Health, Cost and Cost-Effectiveness Results

Background

This table displays the results of calculations based on information provided elsewhere in the
CET that pertain to the overall scale (public health impact), costs and health benefits of the
interventions being analyzed. The last two rows of this table, 43 and 44 contain the final cost-
effectiveness ratios, the cost per case averted and the cost per DALY generated. For most users,
these are probably the most important numbers produced by the CET. No data entry is required in
this table.

C11 – H15. Program scale.  This section re-caps information entered or calculated in the
“Setting” sheet and elsewhere in the CET.

D11 – H11. Annual births in service area -- Calculated from information on population and
birth rates or fertility rates in “Setting”  C19.

D12 – H12. Annual births to HIV+ women . Annual births multiplied by the prevalence rate as
given in “Setting” D38.

D13 – H13. HIV-positive women who receive intended intervention. Derived from data on
the number of women who complete VCT and register for the intervention (“VCT” M62);
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clinic arrival time (“Setting” C27 through “Setting” C34); and the latest gestational age a
woman can arrive at the clinic and still receive the intended intervention (“ARV” C13).

D14 – H14. HIV-positive women who receive shorter course intervention. Derived from data
on the number of women who complete VCT and register for the intervention (“VCT”
C107); clinic arrival time (“Setting” C27 through “Setting” C34) and the latest
gestational age a woman can arrive at the clinic and still receive a shorter substitute for the
intended intervention (“ARV”:  C16 and C19).

D15 – H15. HIV+ women who receive no intervention. This is simply the difference between
the number of HIV+ women who give births and the number who receive an intervention.

C18-H27.  Health outcomes.  This section displays information on the number of fatal events
that occur; and that are averted in the service area with no intervention, with ARVs, and
with substitute feeding.

D18 – H18. Fatal events (HIV cases and non-HIV deaths) with no intervention.  For the
HIV-infected pregnant women in this population, the combined number of pediatric HIV
cases and non-HIV deaths that would occur in children by age 24 months in the absence
of any interventions.

D19 – H19. Fatal events with ARV intervention only. The number of fatal events that would
occur if the ARV intervention only were provided.

D20 – H20. Fatal events with ARV and SF interventions. The number of fatal events that
would occur if both ARV and substitute feeding intervention (if any) were provided.

D22 – H22. Fatal events averted by ARV component.  The number of fatal events with no
intervention minus the number of fatal events averted that can be attributed to the  ARV
intervention only (Row 18 - Row 19).

        Where are the final cost-effectiveness ratios?

Cost per case averted: “Results”: D43 – H43.

Cost per DALY: “Results”: D44 – H44.
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D23 – H23. Fatal events averted by SF component. The number of fatal events with no
intervention minus the number of fatal events averted that can be attributed to the
substitute feeding intervention only (Row 20 – Row 22).

D24 – H24. Total fatal events averted.  The sum of the fatal events averted by the two types of
interventions. Row 27 is shaded in gray to draw attention to it as the most important
single summary measure of program benefits

D26 – H26. Percent of all fatal events averted for HIV+ mothers in service area. This is the
net reduction in fatal events as a portion of all HIV-infected women who give birth in the
service area each year. The denominator includes those women who received no services.
This is an important reminder of the difference between cost-effectiveness and public
health impact. An intervention can be highly cost-effective for the women that it reaches.
However, if only a small portion of women in the service area have access to the
program, the benefit to the population in the service area as a whole could be very
limited. The value in “Setting” C22, namely “Proportion of women who obtain prenatal
care in health facilities capable of delivering MTCT interventions” is very important in
determining the percent of fatal events averted for HIV+ mothers in the service area.

D27 – H27.  DALYs generated by program.  This is the total benefit generate by the
interventions expressed in DALYs. It is simply the number of fatal events averted
multiplied by the number of DALYs per fatal event averted. The number of DALYs per
fatal event averted, in turn, is to a significant degree determined by average life
expectancy for those who do not suffer a fatal event by 24 months. Life expectancy was
entered in cells “Setting” 47 and 48.

C30 – H40. Cost outcomes.

D30 – H30. Program cost. Cost of VCT plus ARVs plus Substitute Feeding (Row 31 + Row 32
+ R0W 33).

D31 – H31. Cost of VCT (minus portion for horizontal transmission). This is the cost of
VCT per HIV+ woman who completes VCT multiplied by the number of women who
complete VCT each year. This product is then weighted by the portion of the benefits of
VCT that are considered attributable to horizontal (adult-adult) transmission reduction
benefits. This is an important point: If you are concerned with the immediate financial
outlays required to support VCT for MTCT you should set “VCT” C5 equal to 0%. Only
if you want to take into account the presumed reduction in costs to the health system from
reduced adult HIV infection should “VCT” C5 assume non-zero values. (See page 24 for
a discussion of the external portion of VCT costs to be entered in C5.

D32 – H32. Cost of ARVs. This is the cost of ARVs per mother/child pair multiplied by the
number of HIV+ women who complete VCT and receive ARV treatment.
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D33 – H33. Cost of substitute feeding. This is the cost of substitute feeding per mother/child
pair multiplied by the number of HIV+ women who complete VCT and receive a
substitute feeding intervention.

D35 – H35.     Net medical cost savings. The savings in pediatric HIV care costs due to both
ARVs and substitute feeding , minus the medical cost increase due to a higher incidence
of non-HIV mortality associated with substitute feeding (Row 36 + Row 37– Row 38).

D36 – H36.  HIV medical cost savings due to ARVs. This is the product of the number of HIV
cases averted due to ARVs and the discounted lifetime treatment costs per case.

D37 – H37.  HIV medical cost savings due to substitute feeding. This is the product of the
number of HIV cases averted due to substitute feeding and the discounted lifetime
treatment costs per case.

D38 – H38. Non-HIV medical cost increase due to substitute feeding. Children receiving
breast milk substitutes are at an elevated risk for non-HIV morbidity and mortality. The
associated increase in medical care expenditures are shown here. As shown in rows 101,
106, and 108 of “Substitute Feeding” these expenditures include inpatient stays,
outpatient visits and contraception provided to mothers to simulate the amennorhea they
would have experienced had they been breast-feeding.

D40 – H40.  Net program costs [Prog. cost minus medical costs savings]. This is the
difference between program costs including VCT, ARVs and substitute feeding and the
net medical costs savings accounting for savings due to ARVs, substitute feeding and
increased non-HIV medical costs (Row 30 – Row 35).

D43 – H43. Cost per case averted by program. This is the net program cost divided by the
number of fatal events (Row 40 / Row 24). The cost-effectiveness ratio of the most cost-
effective of the five interventions appears on the screen in blue text.

D44 – H44. Cost per DALY. This is the net program cost divided by the number of DALYs
generated by the intervention (Row 40 / Row 27). The cost-effectiveness ratio of the most
cost-effective of the five interventions appears on the screen in blue text.
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 Table Results - 2: Exploring the results
 

 Background
 
 This table allows the user to examine some of the further implications of the analysis beyond the
cost-effectiveness ratio itself. Since “cost-effective” is a relative term, any cost-effectiveness
analysis contains the implied question, “Cost-effective compared to what?” In general terms, the
answer is “compared with alternative uses of available health resources.” In most cases we
anticipate that the CET will be used to compare various MTCT options with one another.
However, it can also be used to determine whether any of the MTCT interventions are cost-
effective compared with other possible uses of these health care funds. To do so the user must
establish a threshold below which the MTCT interventions can be considered cost-effective. This
threshold will vary from setting to setting. In sub-Saharan Africa in general, it is about $50 per
DALY (World Bank, 1993) (Jamison, 1993). However, in the wealthier countries of the region
such as South Africa, and in wealthier regions of the developing world such as South Asia or
Latin America it is likely to be higher than this. This is because, broadly speaking, as countries
become wealthier, they tend to implement the most cost-effective health interventions (e.g.,
immunization and basic antibiotics to treat respiratory infections), at least in those areas that can
be served most easily. In addition, greater wealth generally means greater resources devoted to
health care. Differences in per-capita income can therefore be used as  a rough guide to the cost-
effectiveness threshold appropriate in various regions.
 
 D52. Cost-effectiveness threshold. Enter an estimate here representing the cost-effectiveness

threshold for your setting in dollars per DALY. In cell D53, the CET then calculates the
equivalent threshold as the cost per case averted .

 

 Cost-effectiveness ratios:
 Higher is worse, lower is better, negative is best

 

♦ The lower the Cost per DALY or cost per case averted, the better. As cost-
effectiveness goes up, the cost per DALY goes down.

♦ Cost-effectiveness ratios can drop below zero. This signifies that the
intervention is not only cost-effective, but cost saving. Based strictly on
economic criteria, all such programs should be implemented.

♦ Apart from signifying cost-savings, negative cost-effectiveness ratios are
hard to interpret.
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 D55. Are any of  these interventions cost-effective? If any of the interventions have a cost-

effectiveness ratio below the threshold given the word “Yes!” appears; if not, “No”
appears.

 
 D58 – H59. Which interventions are cost-effective? If an interventions has a cost-effectiveness

ratio below the threshold its description appears in this section (e.g., “Thai-CDC and 6
months breast feeding”). If the intervention’s cost per DALY exceeds the threshold
established in cell D52  the words “Not CE” appears in its column.

 
 D61 – H61. Cost per DALY. For easy reference, the cost per DALY is repeated here. These are

the same values that appear in row 44. Again, the cost-effectiveness ratio of the most cost-
effective intervention appears in blue text.

 
 D62 – H62. Is intervention both cost effective and cost saving? An intervention would be cost

saving if net program costs are negative. This can occur when estimated savings in medical
expenditures exceeds the cost of the intervention. Considering economic criteria only, all
such programs should be implemented. Because net costs assume a negative value, the
cost-effectiveness ratio of these programs are also negative. However, because a negative
cost-effectiveness ratio is difficult to interpret, it is more appropriate to report the amount
of cost savings than the negative cost-effectiveness ratio.

 
 D63 – D65. Which intervention is most cost-effective? The description of the most cost-

effective intervention is repeated here, whether it is cost saving or not.
 
 
 

 Table Results - 3: Incremental Cost-Effectiveness
 

 Background
 
 “Incremental cost-effectiveness” refers to the comparison of costs and benefits of one
intervention to another. The analysis so far has compared the costs and benefits of each
intervention with no intervention. But another important question is whether it is sensible to
move from a less effective but less costly intervention to one which may be more effective but
more costly. The question is worth considering because the incremental cost per DALY gained as
one moves to the more expensive intervention may be below the cost-effectiveness threshold. If
so, this suggests that the more expensive intervention should be adopted even though, compared
with no intervention it is less cost-effective than the less costly/less effective alternative.
 
 If one intervention is both more effective and less costly than another, it is said to “dominate” the
other. No analysis is needed to see that it would be preferred. For this reason incremental cost-
effectiveness analyses are only performed when one intervention is both more effective and more
costly than another.
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 E73 and G73. Select interventions for incremental cost-effectiveness analysis. Enter a
number from 1 to 5 in each of these cells. These numbers correspond to the interventions you
wish to compare as shown in D57 – H59. E74-E75 and G64-G75 display the respective
interventions that have been selected.

 
 C80 – C83. Error detection. An error message appears if any one of these three conditions is

met:
 

• The same numbers are entered in cells E73 and G73.
• Neither of the interventions selected is both more costly and more effective than the

other.
• A number outside the range 1-5 was entered in either E73 or G73.

 
 C85 – C87. More effective but more costly intervention.  The intervention that is both more

effective and more costly is shown here.
 
 F92 – F96.  Results of incremental cost-effectiveness analysis. Each of these four items are

displayed here:
 

• Incremental DALYs generated through more effective and costly program.
• Incremental program cost.
• Incremental cost per DALY.
• Incremental cost per fatal event averted.

The “Incremental cost per DALY” is in large, bold type as this is the key result of the
incremental analysis.

C99.   Policy implication. This cell provides a message saying whether it is or is not advisable to
implement the more effective/more costly intervention (C85 – C87) based on whether the
incremental cost per DALY falls below or exceeds the cost-effectiveness threshold specified
in D52.

C102 - I130.   Cost Effectiveness and Incremental Cost Effectiveness (if relevant).  This bar
graph shows the user-entered cost-effectiveness threshold; the cost per DALY for all five
interventions; and the incremental cost-effectiveness of the two interventions selected for
the incremental analysis. Because many people prefer to look at graphs rather than tables of
numbers, this graph may be particularly useful in presenting the results of your analysis to
others.

When is it appropriate to perform an
“Incremental cost-effectiveness analysis?

Definition of incremental CEA: Comparison of the increased benefits
and increased costs of one program versus another
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“Sensitivity Analyses (SAs)” worksheet

The purpose of this worksheet is to gauge the effect of uncertainty on the results of the analysis.
To make this task manageable we selected only eight inputs to include in the formal sensitivity
analyses. Bear in mind that you can perform your own sensitivity analysis on any variable or set
of variables that are of interest to you. Simply enter the new value for the variable(s) you wish to
explore, and record the cost per DALY or other outcomes as given in the “Results” worksheet.

The eight inputs included in the formal sensitivity analyses given in “SAs” are shown below.

• ARV drug efficacy
• VCT cost per HIV+ mother 
• ARV drug cost
• HIV prevalence
• HIV/AIDS treatment cost
• Infant formula cost
• HIV risk from breast feeding
• Non-HIV infant mortality rate (at 12 months)

The values for all of the inputs used in the sensitivity analyses have been entered elsewhere in the
CET. There are no data entry requirements on this worksheet.

Sensitivity analysis on what inputs?

The CET provides built-in sensitivity analyses on eight inputs.

You can perform your own sensitivity analysis on any input or set of
inputs that are of interest to you. Simply enter the new value for the
variable(s) you wish to explore, and record the cost per DALY or other
outcomes as given in the “Results” worksheet.
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Sensitivity Analysis Graphs: Cost per DALY as a function of four key
variables

Background

These graphs show the relationship between the value of inputs and cost-effectiveness for four
key inputs -- HIV prevalence; ARV drug efficacy; VCT cost per HIV+ mother; and ARV drug
cost. The graphs and tables are not recalculated automatically. Each time you change any input
value in the CET you must press the “button” in cell “SAs” I7 in order to update the graphs and
tables.

C10. Figure 1a: Sensitivity analysis by ARV efficacy.  For each of the five ARV interventions,
this graph shows the relationship between cost/DALY and efficacy for relative reductions
in transmission (efficacy) ranging from 25% to 70%. Note that no lines appear on this
graph if ARV interventions are not being evaluated (“Interventions” C11 = “No”). Note
also that if substitute feeding duration is set to “Optimal” (“Interventions” C13 =
“Optimal”) there is a precipitous decline in the cost/DALY as displayed on the graph. This
occurs when the optimal breast feeding duration changes by a one month increment as
efficacy crosses a critical threshold.

M10. Figure 1b: Sensitivity analysis by VCT cost. For each of the five ARV interventions, this
graph shows the relationship between cost/DALY and the cost of VCT per HIV positive
woman identified. To see how this figure was derived, go to “VCT” 028. It is important to
note that this figure takes into account the portion of VCT costs considered external to
MTCT – that is, the portion of the costs that can be “billed” to horizontal (adult-adult)
transmission. The value for this parameter is entered in “VCT” C5.

C20. Figure 1c: Sensitivity analysis by ARV cost. For each of the five ARV interventions,
this graph shows the relationship between cost/DALY and the cost of ARV drugs per
woman-infant pair. Because the drug costs for each of the five ARV regimens evaluated
in the CET is different, the horizontal scale represents the percentage of the base case
cost, rather than an absolute amount. The point corresponding with 100% of the costs is
the base case value as shown on row 85 of the ARVs spreadsheet. Other values on the
horizontal axis represent the percent above or below this value.

M20. Figure 1d: Sensitivity analysis by HIV seroprevalence. For each of the five ARV
interventions, this graph shows the relationship between cost/DALY and HIV
seroprevalence in pregnant women. The base case seroprevalence was entered in
“Setting” D38.
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Table SA-1: Uni-Variable Sensitivity Analyses

Background

This table is termed uni-variable (sometimes also called “univariate’) to indicate that the effect of
changes in only one variable at a time is being considered. For example, in cells AF16 – AH16
the cost per DALY that corresponds with a high estimate of saved HIV/AIDS medial costs is
calculated leaving the value of all other inputs at their base case values. Table SA-2, discussed
later in this section explores the effect of changes in the values of several variables at once.

This table consists of four columns:

• Variables and interventions
• Range of input values
• Cost per DALY
• Cost per case averted

X10 – Y59. Variables and interventions. This area is divided into five sections headed by a
designation for each of the five interventions under evaluation. These headings appear in
cells X11, X21, X31, X41 and X51.  Under each intervention designation are eight rows
devoted to the eight inputs subject to sensitivity analysis. Column Y reminds the user of the
direction of the relationship between the input and cost-effectiveness. For example, as HIV
prevalence increases cost-effectiveness also increases (all else equal). Bear in mind that the
cost per DALY goes down as interventions become more cost effective.

Z10 – AB59. Range of input values. This area shows the value of “Worse cost-effectiveness
estimate”, “Base case cost-effectiveness estimate” and “Better cost-effectiveness estimate”

Updating sensitivity analysis graphs and tables

Push the button on I7 to recalculate the sensitivity analysis tables
and graphs. They do not update themselves automatically. To
show the current results, you must recalculate each time you
have changed the value of one or more inputs.
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for each of the eight input variables. We use the term “Worse” and “Better” rather than
“Lower” and “Higher” because lower values do not necessarily correspond with lower
cost-effectiveness. For example, lower drug costs mean higher cost-effectiveness (lower
cost per DALY). The three values for each input have already been defined elsewhere in
the spreadsheet. By placing your cursor on an input cell, one can see the location in the
CET from which it was drawn. For example, the base case for “ARV drug costs” for
Intervention 1 in cell AA15 reflects the value in “ARV”: D85.

AC10 – AE59. Cost per DALY. This area shows the “Worse cost-effectiveness estimate”,
“Base case cost-effectiveness estimate” and “Better cost-effectiveness estimate” expressed
in dollars per DALY that correspond to the “Worse”, “Base case” and  “Better” estimates
for each of the eight input variables.

AF10 – AH59. Cost per case averted. This area is identical in structure to the previous section
“Cost per DALY” except that the results are expressed as cost per case averted. The CET
uses both forms of the cost-effectiveness outcome so that the user can compare its results
with other analyses that may use just one or the other expression. Bear in mind however,
that pediatric HIV cases will usually have more DALYs per case averted than adult cases
because more expected life-years are saved in the pediatric cases.4

Table SA-2: Multi-Variable Sensitivity Analyses

Background

“Multi-variable sensitivity analyses” examine the effects of changes in two or more variables at
once. The uni-variable sensitivity analysis table and graphs help the user understand how
variations in the estimated value of one  input at a time can affect the final cost-effectiveness
results. But what if the true values of two or more inputs at a time depart significantly from their
estimated values? In that case the final cost-effectiveness estimate could deviate much further
from the true value than would be indicated in the sensitivity analysis of any one variable. This
table explores the combined effect of simultaneous “worse”  and simultaneous “better” estimates
for five key variables. These variables are:

• HIV prevalence
• VCT cost per HIV+ mother
• HIV/AIDS treatment cost

                                                          
4 The difference, however, is less than one might expect because the age weights attached to adult life-years are

greater than those attached to childhood years. In pediatric cases, the more highly-valued adult years occur several
years in the future and are therefore more heavily discounted than the adult years saved in the case of adult HIV
cases averted.



“Sensitivity analysis”  Worksheet

75

• Non-HIV infant mortality rate at 12 months
• Infant formula cost per kg

As in the case of the uni-variable sensitivity analysis (Table SA-1), the range of each input
indicated by the values in “Worse CE scenario” through “Base Case Scenario” to “Better CE
Scenario” were determined by the user elsewhere in the CET. The difference is that the values in
“Cost per DALY” and “Cost per case averted” reflect the cost-effectiveness results obtained if all
five variables simultaneously assumed the values shown in “Worse CE scenario”, “Base Case
Scenario”, or “Better CE Scenario”.

While very helpful in determining what the extreme outcomes of the analysis could be, this type
of multi-variable sensitivity analysis has a severe limitation – it does nothing to inform the user
of the likelihood that the “Worse CE” or “Better CE” scenarios will actually occur. In fact the
probability of the simultaneous occurrence of extreme values in five variables could be very
small. If an intervention’s “Worse CE scenario” is still below $50 per DALY (or other cost-
effectiveness threshold) one can have a high degree of confidence that the intervention will be
cost-effective. On the other hand, if an intervention’s “Worse CE scenario” is not cost-effective,
one must assess the probability of this scenario actually occurring. One might wish to isolate the
inputs that have the greatest influence on the results and re-assess whether the low or high end
estimates are in fact plausible for these inputs. The point is not to force any particular result, but
rather to explore contingencies that have a reasonable likelihood of occurring.

AL12 – AN16. Range of input values. This area shows the value of “Worse cost-effectiveness
scenario”, “Base case cost-effectiveness scenario” and “Better cost-effectiveness
scenario” for each of the five inputs.

AR12 – AT16. Cost per DALY. This area shows the “Worse cost-effectiveness scenario”,
“Base case cost-effectiveness scenario” and “Better cost-effectiveness scenario”
expressed in dollars per DALY  that correspond to the “Worse”, “Base case” and “Better”
scenarios defined in AL12 – AN16.

AU12 – AW16. Cost per case averted. This area is identical in structure to the previous
section “Cost per DALY” except that the results are expressed as cost per case averted.
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“DALY Calculation” worksheet

The purpose of this worksheet is to calculate the number of DALYs saved per case of HIV
averted. It is based on methods of DALY calculation described  by Murray (1996), a disease
progression scenario described by (Chin, 1989) and (Chin & Sonnenberg, 1991), and a figure for
average life expectancy entered by the user in “Setting” C46 – C48. A graph showing disability
weights as a function of age is displayed starting in cell J20. The disease progression scenario
can be altered by entering different values in cells L9 – L18. However, unless you have good
data suggesting pediatric HIV disease progression in your setting is substantially different from
what is given here, we suggest that you leave these numbers as they are. In any case, results are
fairly insensitive to changes in the disease progression inputs.



Published studies and other resources

77

Published Studies and Other Resources

This section contains a bibliography of materials that you may wish to refer to in the process of
carrying out the cost-effectiveness evaluation. It is organized into sections that correspond with
the following worksheet of the CET:

• Setting
• VCT
• ARVs
• Substitute Feeding
• Cost of HIV/AIDs
• Sensitivity Analysis
• DALY calculations

Review articles, which may be particularly helpful appear in bold type.
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UNAIDS. Report on the global HIV/AIDS epidemic. Geneva: UNAIDS, December 1997.
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Oxford University Press; 1997.

UNAIDS website: http:///www.unaids.org

Demographic and Health Statistics

Coetzee, N. Implementing a MTCT pilot program in Cape Town, Dept of Community Health,
University of Cape Town for the Cape Town MTCT Group, 1999. Power Point presentation
available from Dr. Nicol Coetzee at email: nc@anat.uct.ac.za.

Haub C, Cornelius D. World Population Data Sheet. Washington, DC: Population Reference
Bureau; 1998.
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Appendix A: Data inputs documentation table
NOTE TO FIELD TESTERS: THIS IS A PROPOSED FORMAT FOR A TABLE TO ASSIST WITH
DOCUMENTATION. IT HAS A COUPLE OF HYPOTHETICAL EXAMPLES IN THE “METHODS AND
SOURCES” COLUMN. THE TABLE IS NOT COMPLETE PENDING YOUR COMMENTS ON IT. DI YOU
THINK IT IS USEFUL AS IS? SUGGESTIONS FOR REVISIONS?

Cell Input
Base case
estimate

(and range
if relevant)

Methods and sources

Setting
C11, C12,
C14, C15,
C17

Annual births in service
area

C22 Proportion of women
who obtain prenatal
care in health facilities
capable of delivering
MTCT interventions

C27 – C34 Percent arriving at
clinic in each
gestational age interval

Project intake logs: March 1 – April 15, 1999;
and August 18 – October 1, 1999

C38 – E38 HIV prevalence in
pregnant women
attending antenatal care
clinics.

HIV prevalence from 1996 multi-site urban
perinatal clinic study, from Mrs. Rebtusi in
health ministry

C41 Rate of mother-to-child
transmission (perinatal)

C44 Discount rate Discount rate of 5% requested by Health
Minister 7/8/00 to be consistent with govt
policy. Will do analysis with both 5% and 3%.

C47 – C48 Life expectancy

VCT
C5 "External" cost of VCT
C35 Percent  of women

registering for VCT
who  know they are
HIV+ from earlier test

C36 False positive rate of
initial test, (e.g.,
ELISA)

C37 False positive rate of
confirmatory test, (e.g.,
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Western Blot)
C40 Wages: Clerical
C41 Wages: Counselors Counselor wages determined from prenatal

clinic manager.
C42 Wages: Lab technicians
C45 Cost of test kit for

initial test (e.g., ELISA
or PCR)

ELISA cost from purchasing logs 5/2/00
purchase

C46 Cost of test kit for
confirmatory test (e.g.,
ELISA, Western Blot,
PCR)

C47 Cost of one blood draw
tube

C48 Average cost of
ancillary services per
woman who receives
them, including
services for
accompanying male
partners

C51 Average registration or
other fee collected for
each client who
registers?

C52 Other client income
(per client who
registers)

C55 Does this program
provide initial
screening to identify
high-risk women?

C58 Percent who decline
initial high-risk
screening and therefore
drop out of VCT cohort

C59 Minutes required for
high-risk screening per
woman

C60 Percent of women
screened who are
considered high risk
(therefore eligible for
VCT)

C61 Percent of women not
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considered high risk
who were in fact HIV+
(HIV prevalence in
women screened out)

C64 Percent of those known
to be HIV-infected
who decline to register

C65 Percent of those of
unknown HIV status
who decline to register
for VCT

C66 Minutes required to
register each woman of
known HIV+ status for
MTCT

C67 Minutes required to
register each woman of
unknown HIV status
for VCT

C70 Percent of clients
(including family
members)  registered
for VCT who receive
ancillary services (e.g.,
meals, transport)

C73 Percent registered for
VCT but who do not
accept pre-test
counseling

C64 Number of women who
receive pre-test
counseling in one
session

C75 Minutes required for
pre-test counseling
session

C76 Percent of women who
completed pre-test
counseling but do not
accept blood draw for
initial test

C77 Minutes required for
blood draw

C78 Number of initial tests
processed in a batch
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C79 Number of minutes of
lab technicians' time for
each batch of initial
tests.
Does this program
provide confirmatory
tests for those who test
positive  on the initial
test?
Percent of women who
test positive on initial
test who do not take
the confirmatory test
Number of
confirmatory tests
processed in a batch
Number of minutes of
lab technicians' time for
each batch of
confirmatory tests.
Number of women
HIV- women who
receive post-test
counseling at a time (in
one session)
Minutes required for
post-test counseling
session for HIV-
women
Number of women
HIV+ women who
receive post-test
counseling at a time (in
one session)
Minutes required for
post-test counseling
session for HIV+
women
Percent of women of
previously unknown
HIV status who
completed post-test
counseling who do
NOT register for
MTCT intervention
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Percent of women of
previously known HIV-
positive status who
completed post-test
counseling but who do
NOT register for
MTCT intervention
Total supplies: Low-
high estimates
Total personnel: Low-
high estimates

C117 –
C137

Fixed costs (excluding
capital costs)

D143
F143

Fixed costs: Low-high
estimates


