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SUMMARY 

The objectives of this program are (1) to establish a clinical unit for thedevelopment 
and evaluation of simplified fertility control techniques,
for use in underdeveloped countries; suitable 
and (2) to coordinateclinical components of a fertility control program 

all of the required
 
education to allow establishment of a
program which would effectively disseminatefertility control current knowledge ofto participating physicians from lesser developea countries. 

The aim of developing improved fertility controlby the establishment techniques would be implementedof a clinical research unit where activities would be directedtoward the control of fertility after co.ception has occurred.investigative The clinicalareas of such a goal-oriented unit wo uld include new methods of earlypregnancy detection, new means of re-establishment of the menstrual
the immediate post-conceptive period, 
cycle in


improved pharmacologicmeans of termination of established first and second 
and mechanical
 

trimester pregnancies,
finally improved equipment andfor clinical utilization in pregnancy termination.goals of this clinical unit would Thebe made relevant to the needs of underdevelopedcountries by developing the most simplified, efficacious, safe and inexpensivetechniques for post-conceptive fertility control. 

The educational program
most advanced 

will provide didactic and practical informationtechniques of sterilization, on the pregnancy termination,uterine contraception, hormonal and intraand family planning clinic management.educational program will L' The emphasis of theto transmit clinical skills that would immediatelyenable the trainees to implement cr participate in population controlin their respective countries. programsThe faculty will make every effort to insure therelevancy of this educational program to the specific ountries of the selectedtrainees, and to provide technical assistance for their respective evolvingfertility control programs. 

In summary, the coordination of all of the clinicalcontrol within one components of fertilityinsLilution will assist in effective dissmeination of knowledgeto individuals 
from lesser developed countries. The establishment of a
clinical research relatedunit will allow continued
techniques of fertility control. 

evaluation and development of newerThe coordinated teaching program wouldan exposure includeto the development and evaluationacquisition of necessary of such methods and allowoampetence in currently employed techniquesof fertility control in in proceduresan organized and integrated fashion for immediate clinical
utilization. 



INTRODUCTION AND BACKGROUND 

An investigation of recent trends related to increased population pressurereveals that the incidence of both iegal and illegal abortion is steadily mounting.
In March, 1972, the United Nations released a report confirming that the post
conceptive control of fertility by surgical termination of early pregnancy is themost impotant and frequently t'sed means of fertility control throughout the world.Although the prevention of pregnancy is desirable, isit well known that manyindividuals will only take action to control fertility after a pregnancy is suspected
or established. In many countries, a sizeable percentage of Ob-Gyn beds in

hospitals are occupied by incomplete, frequently infected, 
 induced abortions. 

To meet these trends and take full advantage of the new advanced
technologies, a well-organized effort to develop 
new types of fertility clinics
and to disseminate them widely in the lesser developed countries is required.

These clinics will be characterized by sophisticated technologies that can be
applied in an outpatient setting capable of providing 
pregnancy diagnosis, giving
contraceptive and sterilization counseling and servicing, along with safe,

efficient and compassionate pregnancy termination services.
 

In seeking an optimum method for fertility control, whether this be bycontraception, male femaleor sterilization, or abortion, the efficacy of the methodis of foremost importance. Contraceptive techniques, including oral medication,use of the I. U. D., and others, have been fully evaluated as to their efficacy and

related effects. Female sterilization is presently becoming 
a foremost method offertility control, especially with the utilization of modern laparoscopic techniques
under local anesthesia, which are adaptable to the needs of lesser developed
countries. Vasectomy as a method of control is also currently being developed.
However, to date there has been little research to improve conventional pregnancy
termination techniques. Sirce early terminations are safer than those carried outlater in pregnancy, the development of simplified means of pregnancy testing and

detection is essential. 
 With many countries moving to adopt a new "pregnancy
centered" approach for family planning services, family planning clinics will
increasingly emphasize 
 (1) the provision of quick and accurate diagnosis of pregnancy, (2) expeditious termination of any unwanted pregnancy, and (3) provision
of the best method for prevention of subsequent unwanted pregnancies, e.g.,
immediate I. U.D. insertion or outpatient female sterilization as well as ample

supplies of oral and other contraceptives.
 

As one considers the optiS'um methods for pregnancy termination, besidesefficacy, one must consider the following factors: (1) safety, (2) cost,
(3) separation time, time'4) invested by professional and related medical personnel. 

The question of safety as it relates to pregnancy termination is indeed
complicated, and there has been no systematic approach with the goal ofidentifying and eliminating those factors which contribute to maternal morbidity
and mortality. Such factors include anesthesia, both local and general, and astudy of the relation to the morbidity of the various techniques of fertility control. 



Injury to maternal tissues, whether manifested by perforation of the uterinefundus, hemorrhage, or infection, is an area relatively unstudied. There hasalso been little research into the efficacy and safety of the abortion methodsthemselves. No work has been done to minimize blood loss during curettage,to establish with certainty the completion of an abortion, or to eliminate the
more serious intra-abdominal 
damage complicating termination of pregnancy.
In the field of sterilization, 
 it has not yet been ascertained if the transfer ,Ofthese surgical met hods from the hospital to the clinics of lesser developedcountries will allow continuance of the low incidence of complications and
 
side effects.
 

With the recent concern over population stabilization has come therealization that making research findings of efficacious and simple fertilitycontrol techniques available to practitioners in lesser developed countries is aslow and difficult process. Fragmentation of research efforts has led both toincomparability of data and lack of thorough evaluation of a method prior to itspragmatic utilization. New drugs are being proposed as abortifacients, new
methods and techniques of sterilization and vasectomy 
are being developed, newinstruments are being designed for all forms of fertility control, many without
adequate means of providing valid, 
 statistical and comparative results of theirrelative efficacy, safety, and patient acceptability. 

V.hile we await with interest and expectation the development of even 
more sophisticated techniques of population control, it is evident that the skills
necessary for the effective utilization of existing techniques 
have not been taught
in an organized, integrated fashion. 

The hypothesis is that coordination of fertility control activities withinone institution will assist in effective dissemination of knowledge to individualsfrom lesser developed countries. The establishment of a related clinical researchprogram will allow continued evaluation and development of newer techniques offertility control. The establishment of a coordinated teaching program wouldtherefore include exposure to the development and evaluation of such techniques,but yet allow acquisition of necessary competence in currently employed
techniques and procedures of fertility control. 



AIMS AND OBJECTIVES 

The overall objective is two-fold, first to establish a unit for development

and evaluation of simplified fertility control techniques, and secondly, 
 to
coordinate family planning and population control activities into a model clinic
 
setting for training of personnel from lesser developed countries.
 

The aim of developing improved fertility control techniques would be

implemented by developing simple
a method for the detection of pregnancy in the

first 14 to 19 days following conception. 
 Other studies would include the evaluation
of new drugs as abortifacients. New and simplified drug delivery systems would be
tested, including infusion pumps for medication delivery, and simplified vacuum 
pumps, neither of which would be dependent upon available electric supplies. New
cervical and uterine instruments would be developed and tested, including mini
catheters f-r curettage, and mechanical instruments for the simplified production 
of
cervical dilatation. A final and absolutely essential goal would be to delinr ate
the untoward effects of abortifacient drugs nd techniques. Efforts are required to
establish means of early detection and effective treatment of medical problems

associated with abortion 
in order to minimize or eliminate resulting maternal
 
mortality.
 

In summary, then, goals of the fertility control unit would be directed
toward the development of simplified fertility control techniques with (1) reduced 
morbidity and mortality, (2) reduced cost with maintenance of high, uncompromised
quality of care, (3) minimal separation time, (4) minimal required professional
time, and (5) establishment of medical criteria for quality of care applicable to 
lesser developed countries. 

The second overall objective is to establish a model fertility control center.Such a unit would serve as a clinical training center for the teaching of the most
advanced techniques of sterilization, pregnancy termination, hormonal and
intrauterine contraception, and family planning clinic management to trainees 
from underdeveloped countries. 



SIGNIFICANCE TO A. I.D. OBJECTIVES 

This project should contribute to the overall objectives of the Agency

for International Development in their related lesser developed countries by

providing testing and evaluation new fertility control techniques. There is 
obvious need for improved pregnancy testing, since development of simplified
 
means of pregnancy detection would allow early, 
 and hence safer., termination
 
of unwanted pregnancies. Pregnancy testing is also a valuable public health
 
measure for women desirous of children in that it 
 allows initiation of early

prenatal care which is necessary to achieve an improved outcome for both
 
mother and infant. Improved methods of pregnancy termination are needed to 
cope with the failures of currently used reversible contraceptives. The demographic
impact of pregnancy termination is enormous, e.g., official estimates in India 
place the number of pregnancy terminations at six million annually, prior to the
 
liberalization of the abortion law. Improvement in methods of pregnancy

termination is important to maximize 
 their safety and practicality in lesser
 
developed countries. Yet only in sophisticated medical centers is it possible
 
to evaluate the efficacy, 
 safety and tolerance of any new pregnancy termination 
procedures. This prior clinical evaluation would assure that only the simplest, 
safest, and most effective techniques would be transmitted to specific field
 
operators, and the education o. 
 such trainees within the testing and development
 
unit will insure continuity.
 

The establishment of a training center would contribute to the effectiveness
 
of the Agency for International Development's population program 
by providing
individuals trained in the full range of population control techniques. A shortage
of individuals skilled in the Epplication of modern techniques of conception
control has undoubtedly contributed to delays in the implementation of effective
 
overseas action programs. While an output of 40 clinical trainees in the first
 
year of the program would not possibly solve the need for hundreds of thousands 
of such individuals throughout the world, nevertheless, the stragic placement
of trainees in underdeveloped countries could lead to a secondary diffusion of the 
essential knowledge and skills in the field of population control. 

Finally, the establishment of such a program would increase the effectiveness 
of the Agency for International Development by providing liaison with other areas 
of concern. A.I.D. has interest in the development of improved mechanical 
devices for pregnancy termination, which at present have no setting for necessary
clinical testing. Secondly, A.I.D. has established overseas population missions,
without the availability of a training arm in the United States to provide the 
necessary cadre of clinically competent individuals, necessary for goal achievement. 



DETAILED DESCRIPTION OF THE STUDY 

The Clinical Research Unit will study techniques of abortion Induction infoui groups of patients. These include (1) those patients in whom post-conceptivemethods of pregnancy termination are applcable, i.e., between two and fourteendays past the first missed menses; (2) those patiets otherwise handled by routinesuction or sharp curettage, i.e., two to twelve weeks; (3) those patients for whomno method of pregnancy termindtion is currently available, i.e., 12and (4) to 16 weeks;those patients for wnom saline injection is now routinely performed, i.e.,
16 to 20 weeks gestation. 

At present, between 160 and 175 patients are aborted at The Johns HopkinsHospital each month. These are divided between
patients, and approximately 65"J are 
private and resident service


handled by suction curettage, 25%injection, and by saline10'/ by prostaglandin termination. Therefore, this A.I.D. programis not assisting in the initiation of a new required patient care service. Ithasbeen shown that over 8,000 Maryland residents a year obtain abortion services
from out-of-State facilities. 

All patients requesting termination of pregnancy will be channeleda central coordinator for abortion throughservices. All patients who "walk in" for instance,to the Gynecologic Clinic, the Obstetrical Clinic, or the Adolescent Unit, willbe referred to a designated area in the Woman's Clinic Outpatient Department forinitial history, counseling services, physical examination and screening laboratorytests. Following acceptance into the program, patients will then be scheduled bythe central coordinator for admission to the Clinical Research Unit at a specifiedtime. Patients who are not accepted into the experimental program or who arenot agreeable to participation will be scheduled for termination by the residentsof the Obstetrical service, or will be cared for by the full-time faculty.patients calling into the Hospital, whether 
All 

to the Clinics mentioned previously,or to the secretary of the Department, will be referred to the central coordinatorfor abortion services. They will then be handled by appointment previouslyasdescribed. 
 Private patients of full-time faculty will be encouraged to participate
in the experimental program, and will be handled as described above.a By havingsingle telephone line for abortion information, all patients are screened and
evaluated with minimal delay.
 

Various agencies 

experimental 

in the State of Maryland have cooperated with previous
pregnancy termination projects. Such agencies as PregnancyDetection and Counseling, Planned Parenthood of Maryland, the Peoples' FreeClinic, the Maternal and Child Health Division of the Maryland StateDepartment, have Healthall referred appropriate patients in the past, and it is expectedthat they will continue to do so. 

The Clinical Research Unit will be a self-containedoffice and record area, area including interviewan operating room capable of performing procedures underlocal anesthesia, or for intensive monitoring of study patients, a two-bed 



monitoring room in which intensive care can be performed, and two four-bedareas primarily to be used by patients in the process of abortion, or as a
 recovery room for patienits who have undergone surgical methods 
of termination. 

At all times, a physician will be in attendance in the Unit. The operativeprocedures will be performed by Board-eligible or Board-certified physicians,
or the resident assigned to the Unit under supervision by a full-time fcculty
member. Complete 21-hour nursing care will be provided. 

Followup on all patients will be assured by several mechanisms. The
counsellors will provide each patient with a written description of the procedure
done, including the appropriate telephone number for contacting the fertilitycontrol unit at any time, day or night. In addition, each patient, before discharge,will be given an appointment to followup clinic where she will be seen by the
staff of the fertility control clinic. Contraception will have been discussed beforetermination, and will be re-emphasized prior to discharge, and at the followup
clinic visit. A mechanism of contacting patients by of telephone callsmeans 
and letters will be initiated, and all patients will bm specifically interviewed atthe four-week followup appointment with respect to their understanding of theprocedure accomplished, and the care and consideration given to them. 



PROJECT I. EVALUATION AND DEVELOPMENT OF
 
IMPROVED PREGNANCY TESTING TECHNOLOGY
 

PURPOSE
 

The aim of this project is to improve the re-liability of tests for the early 
detection of pregnancy to meet the needs of contraceptive clinics in both 
devcloping and devloped countries. The focus will be on early detection, 
which refers to the days before and immediately after the missed menstrual 
period. Early detection of pregnancy is important because it enables early
and safer tertminations of preunincy. The provision of quick and accurate 
diagnosis for pregnancy by laboratory means will help fertility control clinics 
to emphasize their new "pregn :cy center" approach. 

DEFINITION AND APPROACTIES 

Frori the experience of our laboratory one can generate the techniques
 
to meet the stated objectives in the following three ways. One can invent an
 
entirely new pregnan cy test; secondly, one can perfect or complete one of
 
several tests which have been evolving in the laboratory; and finally, one can
 
modify an existing test and adapt it to meet the needs of early diagnosis.
 

For clarity, the criteria for laboratory reliability are spelled out.
 
Sensitivity refers to the calling of positive those urine or blood samples which
 
are poitive. For the early detection of pregnancy in this project, the term 
"early" refers to before the missed menses at a "sensitivity" of 0.5 IU HCG/ML 
of urine. Sflcificitv refers to the calling of negative, those samples which are 
truly negative. The operational definition here implies that we will purify the 
antibody to an extent which eliminates the properties of FSH and LH-like activity 
to an extent possible at this time. The occasional cross-reaction with LI- and 
FSH at mid-cycle can be minimized by the way in which the pregnancy tests are 
conducted and will be elaborated upon later. Precision refers to repeated
estimations on the same sample with dcterminations of the variance. This will 
vary with batch lots, but can be minimized by quality control of reagents when 
materials are manufactured on a large scale. Accuracy refers to the nearness of 
the experimental result to the true result and can be ascertained by recovery 
experiments in which we add purified HCG to sample preparations. 

PAST EXPERIENCES 

The history of bioassays for HCG in the Department of Gynecology and 
Obstetrics in the Johns Hopkins Medical Institutions is well-recorded in the 
literature and was Initiated by the invention by Eleanor Delfs of a quantitative 
assay for HCG in serum in 1941 and the greatly expanded use of this assay by 
Drs. Delfs and Georgeanna Seegar Jones since its inception. The chief 



advantages and unique properties of this particular bioassaIy are its employment
of serum (in contrast to most bioassays which are restricted to urine) and its
continued, uninterrupted 
use since 1941 in this department with the same inbredcolony of gray-hooded rats. This assay furnishes a comparative reference for

all other pregnancy tests. The first experimental proof that HCG 
vas 	elaboratedfrom 	placental cells rather han pituitary cells also originated from this laboratory
and was reported by Gey, Gey and Jones in 1941. 

The h'story of immunoassay in the department began in 1961 when
efforts were initiated to develop new imiiLunological tests for pregnancy.

first was a complement fixation technique utilizing the classical 

The
 
method ofcomplement fixation as described by Kabat and Mayer, which was compared

against the Delfs' bioassay on a series of patients in which both the cld and
the new international standard preparations 
were employed. An advantage of

this method was 
 the great difficulty experienced in trying to force crossreactions with 11. Manually, the technique was not feasible for rountine usebut is currently highly applicable in the automated devices issued by Technicon.
Since that time we have invented three entirely different preanancy tests, 1, 2two 	of which are now commercial products, some of which are on the market andothers of which are still undergoing field trials. As stated, we have developed
considerable ex:erience in conducting large field trials of new pregnancy tests,
 
ours and others.
 

TEST APPLICATIONS AND FIELD PERFORMANCE 

The 	 "way" in which a pregnancy test is employed is important in determiningthe results achieved. The basic concepts which have evolved from our experienceare that "two tests are better than one" and that "the selection and knowledge
of the reagents employed are more important than the advertised claims of any
test". A fuller discussion of the latter concepts 
can be found in Tice's Practice
 
of Medicine, which describes the pros and 
cons for designing tests at differentsensitivities ranging from 0.3 IU HCG/ML to 5 IU HCG/ML and the properties ofseveral commercial preparations in terms of earliest detection, accuracy, false
positives and false negatives. 
 The type and quality of the reagents determines the
 
success of results obtained.
 

1. 	 Lau, H. L., et al. "Comparison of a New 	Covalent Indicator-Linked Immuno
chemical Assay for Human Chorionic Gonadotropin in Serum with the Delfs'
Bioassay." The Johns Hopkins Medical Journal, Vol. 127, No. 5, 
pp. 	247-253, 1970.
 

2. 	 Lau, H. L., and Jones, G. S. "Immunoassay of Serum Human Chorionic
Gonadotropin by Quantitative Complement Fixation and its Comparison withthe Delfs Bioassay and Two International Standard Preparations." American
Journal of Obstetrics and Gynecology, Vol. 92, No. 	 4, pp. 483-497, 1965. 

3. 	 Lau, H.. L. "Tests for Pregnancy." Tice's Practice of Medicine. 
Hagerstown, Maryland: Vol. II, Chapter 29, 1970. 



Immunological pregnancy tests are all relatively simple to perform but 

design of the package is important. Much can be done to reduce the number 

of steps employed and the number of simple tools needed, and thus reduce 
manual error in the field. 

Design of the packaqe to include two pregnancy tests at two different 
sensitivities can be beneficial in providinc four times as much informatibn as 
is provided by a single test. A single tes'. leaves doubt: 1) as to whether that 
particular test frills into the 95% accurate or 5?4 inaccurate category, 2) as to 

the reliability of the reagent; 3) as to the reliability of the patient's estimate 
of the last menstrual period; and 4) as to the actual titer of h1CG if IICG is present 

at all. The use of two tests instead of one can eliminate these four points of 

doubt. 

METHODS AND MATERLALS 

All methods employ the binding of either antigen molecules or antibody 

molecules to indicator particles to achieve macroscopic visualization of the 
antigen-antibody reaction. Commercial tests fall short of the criteria described 
to meet the needs of this project in that they are designed to meet consumer 
demands which do not stress the earliest possible detection of pregnancy and 
which are geared to fit ideal conditions as found in a private physician's office. 

The first immunological test employed absorptive forces to hold antigen or 
antibody molecules to the surface of the indicator particle. The disadvantage 
of the absorptive type of binding was that the binding was loose and that a 

solution containing any appreciable amount of protein could not be used because 
the non-specific proteins replaced the specific antigen and antibody proteins 

on the surface of the particles. One soluion to this problem is to replace the 

absorptive type of binding with a true covalent bond which has the additional 
advantage that a reaction strong enough to break the bond will also destroy 
"he indicator particles. This destruction is visibly evident and no special tests 
for deterioration need be conducted. 

Antibody purification has progressed considerably since the inception of 
immunoassays for HCG. Most commercial companies find it expedient not to 
purify the antibody to HCG to any considerable extent since they are working 

with relatively gross sensitivities of 1-5 IU/ML. We have found it advantageous 
to purify the antibody to HCG to a considerable extent. 

The factor of humidity, which has great importance in transportability, 
has never been discussed or described previously and will be studied as an 

essential aspect of this project. Performance in the field should also take 
into consideration the various characteristics of the water supply available 
in underdeveloped countries, which in laboratory terms means a satisfactory 
test performance using water with a wide range of ionic concentrations. 



Another direction of development includes Oneimproved packaging.group of investigators, for example, has designed a simple plastic capsulecontaining reagents into one side of which has been impressed a hemisphericalcup to simulate the lower most portion of a test tube, thus eliminating the testtube itself. Another group of investigators has entirely eliminated the need fora wooden stick to mix the reagents and the need for dropper bottles containingliquid reagents by incorporating lyophilized products onto an already formedslide on which the reagents can be mixed by simply tilting the slide back andforth. Another group of investigators has produced a slide in the form of a
miniature pie pan 
on which one drop of urine is placed. Still another group ofInvestigetors has added a drop of fluorescein to their slide to aid visualizationof the agglutination reaction, but this still requires liquid reagents for performanceof the test. The general thesis is that every step and tool required in the procedureadds to the possible error of the method; therefore, reduction of steps and of
tools is a necessity in simplifying new pregnancy 
tests.
 

In this project 
we will stress the importance of the covalent bond inindicator binding, but will also investigate the possibility of new improved carrierindicator particles on which the binding will occur. Second, we will attemptconjugatic.n with the morenewer, highly purified preparations of antigen, namelypure preparations of HCO, which were not available five years ago. Third,specifically for this project, we will develop another batch of antibody to HCGusing the newer preparations of HCG. We will effect antibody purification in Qmanner previously described. For storage stability and transport ability, weenvision lyophilized reagents as the most suitable to achieve these criteria, butreserve the right to resort to liquid preparations if they can be packaged to
produce similar results. Lastly, we will experiment with innovate ways of
packaging to achieve the criteria as defined under laboratory and field testingreliability. Ideas about new pregnancy tests have been constantly evolving and
some of these ideas are in the laboratory stage, others 
are in the testing stageso that the three approaches as outlined at the beginning of this section will be
 
employed.
 

In summary, the method would attempt to achieve the following criteria: 

1) A sensitivity of at least 0.5 IU/ML with the performance
of two tests instead of one. 

2) An accuracy ranging from 95-99%. 

3) A false-positive rate of 1% or less. 

4) A false negative rate of 1% or less. 

5) Absolute precision.
 

Stofage 
 conditions would be judged by satisfactory performance after oneyear at room temperature and six months at any temperature over 800 C. The testwill be evaluated as per routine in our laboratory using the same protocol which 



Includes methods for collection, sampling, programmingperformed and analysis asfor all other tests. Tril~s should be conducted In the actual settingsin which they will be employed later, namely fertility control clinics whichfocus on termination of pregnancy or initiation of early prenatal care. Thetests should also be made under the most adverse conditions by individuals indeveloping countries in comparison with an already well-established but lesssensitive commercial test. 



PROTECTION OF THtE VOLUNTEER 

All 	 human studies will vigorously adhere to the regulations and ethical

standards established by the Department of Health, Education and Welfare

and 
the 	Food and Drug Admrinistration for experimentation involving human
research subjects. These regulations require appropriate animal work prior to
seeking FDA purmisi-,n for human testing. Full explanation of the proposed
studies will be provided inJtividi,-il pmtients in languagc and tcrms that they
understand in order to hlave consent. aan inforrr.ed Further, fair explanation ofthe 	procedures to be employed, their po,)ssible benefits and attendant hazards 
and discomforts, and the reasons for pursuing the research and its general 
objectives will be given. 

Permission for therapeutic abortion will have been obtained from theJohns tHopkins Ilcopital Comrittee on Abortion and 	for all experimental drug
utilization by the Joint Committee of Clinical Investigation of the Johns Hopkins
Medical Institutions. The additional !recautions that will be utilized in all studies 
involving human subjects are 	listed below. 

1. 	 All patients in the proposed studies will be provided with the 
phone number of the fertility control unit to facilitate immediate 
reporting of any complications after discharge. 

2. 	 All patients will be informed of the complications associated 
with abortion procedures prior to therapy and immediately before 
discharge from the unit. 

3. 	 Follow-up clinic visits for all program patients will be seen in 
our gynecology out-patient area by the staff of the Fertility 
Control Unit. 

4. There will be participation in this program by both service and
private patients of the full-time faculty. The per cent participation 
of each will be approximately equal. 

5. 	 There will be weekly meetings of the clinical investigators with 
the participation of the head nurse of the clinical research unit 
to review the course of the patients treated within the succeeding
week. One purpose of this meeting will be to review all 
encountered untoward reactions. 

6. 	 A complete summary of the medical course of each patient treated 
in the Fertility Control Unit will be kept on file for utilization in 
a prospective study of the characteristics of future pregnancy 
performance. 

http:inforrr.ed


PROJECT II. MENSES REGULATION AND TERMINATION 
OF EARLY PREGNANCY 

Backqround 

A technique used for termination of unwanted pregnancy should have as 
its objcectives: 

a. 	 A high degree of safety in terms of morbidity, mortality, and 
adverse long-term sequelac. 

b. 	 It should be 100" effective. 

c. 	 Technical simplicity which will preclude the need for complex 
and expensive equipment. 

d. 	 A, minimum investrnent of time by professional and other skilled 
personnel. 

e. A high degree of patient acceptance including a minimum 
investment of time by the patient. 

f. 	 It should be inexpensive. 

It is clear from vast previous experience with therapeutic abortions that
the single most important factor in achieving these objectives is the duration of pregnancy when a procedure is carried out. Nevertheless, even during early
 
pregnancy, currently available 
techniques for interruption, the traditional 
dilatation and curettage, and suction aspiration, continue to be associated with
various probJems including the need for some type of anesthesia and the potential
for serious complicautions. For instance, the introduction of rigid or semi-riaid 
instrument into the uterine cavity continues to carry a small but definite risk ofperforation and the incomplete evacuation of the uterine contents continues to be
associated with the potential for hemorrh-age and 	infection. Furthermore, as
abortion is accomplished at an earlier and earlier period of gestation, there is 
some concern that there is a risk of a diminishing rate of effectiveness in that 
the pinpoint implantation site might be missed by the curette. 

The 	present study is designed to explore the possibility of inducing early
abortion in such a way as to avoid those problems associated with currently
used methods. Systemic drug administration and the topical application of drugs
to the endometrium will 	be aimed at inducing sheddinq and therefore, evacuation
of the uterine contents. Such methods would be directed at the endometrium and
its contents rather than pregnancy per se and would, therefore, be effacacious 
even if implantation had not yet occurred. 



Objectives 

1. To seek new means of menses induction and early pregnancy termination by 
systemic drug administration. 

2. To seek new means of endometrial shedding and early pregnancy termination 
by local drug administration. 

I9,ySstem.ic Dru Administratin 

A. Utilization of Prostaglandins 

Introduction. Prostablandins have been reported to induce menses and early
pregnancy termination in small series of women inadequately evaluated andfojlowed. 1, 2 The potential use as aof prostagiandins self-administered, once
a-month contraceptive must he establishe, by controlled investigation of their
efficacy, safety, low teratogenicity in sub-marginal doses, tolerance and patient 
acceptability. 

The following studies will be performed: 

1. PGF 2 a:intravenous trials, 

2. PGF 2 a:intravaginal trials, 

3. PGE 2 : intravenous and intravaginal, 

4. Prostaglandin analogues: intravenous and intravaginal. 

Materials and Methods. Normally ovulating women, exposed to pregnancy,and two to 14 days pEst the first missed menses will sign informed consent and
receive approval for therapeutic abortion. 
 This study has already received approval
from the Joint Committee on Clinical Investigation of The Johns Iopkins ttospital. 

A series of 15 to 20 women will be treated with intravenous prostaglandin F2a ,50 ugm/minute for eight hours, with serial evaluation oi serum progesterone,
estrogens and I{CG. ,Menstrual-like vaginal bleeding should result, but it ispresently unknown whether the :xytocic effect of prostaglandin will be sufficient 
to interrupt an early implantation. Following infusion, patients will be discharged
if stable, with followup 11CG and pregnanediol determinations, and on basal bodytemperature recordings. At approximately three weeks after the initial infusion,
these patients will either have an endometrial biopsy or a dilatation and curettage,
either to diagnose the presence of pregnancy, or to ascertain its complete
termination. Tissue obtained will be sent for microscopic pathologic evaluation, 
as well as for karyotyping, tissue culture, and enzymatic analysis. The teratologic
effects of the drug will therefore be evaluated, and an index of its efficacy gained. 
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From evaluation of results of the preliminary trials, we may finid that 
dose appears adequate and pregnancy is terminated, thus allowing continuation 
into Phase II, the intravaginal trials. However, we may find that longer 

duration of exposure is essential, and may have to evaluate daily infusions of 
intravenous medication. This is justified since the aim is to develop a self

administered, effective vaginal preparation, which might well be given over a 

longer period of time without added inconvenience to the patient. Thus, the 
first goal is to establish that the approach has merit; the second, to obtain 

information on the paramcters of dose tolerance, cfficacy, and needcd duration 

of use. 

The intravenous trials will be followed by trials of PGF 2 a in the form of 
intravani nal ,io.o:it' rio. or tablets. Drug tolerance and efficacy will be 

analyzed, and studies performed as described above. 

Prostabla ndin I2, and other prostaglandin analogues will be tested as they 
become cliniclly Ivalibihln, usinc; F.D.A. approved protocols. The mechanism 

for controlled e:perimerits of ciruCI tel (ra ice, effica--cy, and patient acceptability 
will exist. In addition, the means will be provided to evaluate improved delivery 
systems for pro st-iala r ins, including prostag landin-impregnated plastics, and 

devices designed for insertion within the cervical os. 

B. Utilization of M Means of Fertility ControllmTrruno]_ c1ic 

At the time of this writing, immunologic means of fertility control are 
receiving a great deal of research interest, with only limited human utilization 
to date. Much of the research into these agents is being carried on in institutions 

that do not possess clinic il population for acropriate testing. The establishment 
of this unit will provide both continuity between such A.I. D. -supported institutions, 

and a clinical setting for the statistical comparison of these agents as to their 

efficacy in termn.atini human pregnancy. Anti-IiCG and anti-Lit are being prepared, 
and anti-trophablastic ,,era is currently being tested in animals. To date,immunlo,7prearion ofvpaiets 
immunologic reparaions hlavUebeen tested in but a handful of patients. Studies 

investigating these antiscra will be performed in conjunction with other institutions 
involved in their development, as they become clinically available. 

II. Topical Drug Administration 

Aim: The aim of this project is to determine if early termination of pregnancy 

can be performed in a simple, safe, inexpensive and efficacious manner by local 

application of drugs to the endometrium so as to induce shedding of the uterine 
lining and its contents. 

Introduction. Studies in the primate that are pertinent to this project and 
its stated objectives have not been reported. Shelesnyak (1957)4, using rats, 

has demonstrated that decidual cell response and ovum implantation can be 

inhibited by the introduction of various drugs into the uterine cavity including 

antihistamines, oxytocin, epinephrine and various ergot alkaloids. With the 



exception of the ergot drugs, systemic injections were either ineffectivethe effectiveness was markedly reduced. or 
Ithas been postulated that theefficiency of local over systemic application of drug is related to tile highertissue levels achieved with the former. The ergot alkaloids, on the other hand,have been shown to inhibit decidualizcation and implantation in the rat through asystemic effect apparently mekd;'.ft thr,-ng h thc hypothalanmus with suppressionof luteotrophic hormnMeS and therefu,, proOCesterone.5-12 These studies, whileelegant and certainly pcrtinent t,, our fundamental understanding of nidation inthe rat, are of limit,,. value with re.;pect to the project. The inhibitory effectsof the drugs ut ,e, tied anove re temporarily restrictive to the period preceedingimplantation and furthe2riore , it is not possible to transfer informati ,n relating tonidation from one species to another.
 

Of somewhat 
more pertinence were the controlShelesnyak studies carried oat byin which he induced destruction of the endometrium by various drugsreferred to as "irritants" and including acetic, formic, and phosphotungsticacids; acetone, chloroform, henzine, xylene, turpentine, methanol, and ethanol.These drugs introduced into the uterine cavity, produced tissue damage andsloughing in varying degrees related to the concentrations used. ie did not,however, determine the regenerative capacity of the endometrium following the
 
tissue injury.
 

The drugs selected for testing are those which might be expected to exerta specific or non-Lspecific effect upon the enclometrium
should be kept in mind 

resulting in shedding. Itthat topical application can be expected to result in highertissue concentration than could be achieved 
which might be 

through systemic use. Therefore, drugstoxic whien given systemically, may prove both effective and safewhen applied topically. Certain classes of drugs have been chosen based upontheir specific pharmacologic actions. Some examples include the following: 

A. Drugs which affect smooth muscle. These are chosen with thehope that they might be effective through the vasculature of 
the endometrium. 

B. 
Drugs which affect vascular permeability. 

C. Drugs which exhibit a non-specific but toxic effect upon proteins.
 

Materials and Methods
 

1. All animal studies will be carried
will be at least 3 1/2 years old, 

out in Rhesus monkeys. The monkeys

and when appropriate, 
 will be introduced intothe primate colony well in advance of the studies so as to insure a healthy and

predictable population. 

2. Uterine surgical specimens will be obtained through the cooperation ofthe Department of Gynecology and Obstetrics at The Johns Hopkins Hospital andthe Department of Pathology. Surgical specimens will include only totalhysterectomies done for benign disease and will be used to develop methods ofIntroducing drugs into thE uterine cavity. 



3. 	 Patients to be included in this study will consist of the following 
groups; 

a. Those scheduled for laparotomy and/or abdominal hysterectomy
will be utilized in the development of techniques for introduction 
of drugs into the uterine cavity. 

b. 	 Patients who are pregnant and requesting therapeutic abortion and 
whose duration of pregnancy is less than six weeks from the last 
menstrual period. 

In all instances, each patient's participation in the project
will be preceded by appropriate informed consent. 

4. Tissue to be studied histologically will be immediately fixed in Hartman's 
solution and routinely prepared for hemotoxylin and cosin staining, 

5. The Malmstrom intrauterine injector device such as routinely used for

hysterosalpingograms will be utilized in the application of drugs 
 in both the
 
monkey and the human, alleviating cannula introduction through the Z-shaped
 
monkey enclocervical canal.
 

6. Pregnancy testing in the monkey will be carried out in the Gynecologic
Endocrine Laboratory of the Department of Cynecology and Obstetrics. 

7. 	 Hematologic and blood chemistry tests in the monkeys will be carried 
out by the Department of Animal Medicine of the Johns Hopkins Hospital. 

8. Hiematologic and blood chemistry tests performed on the human will be 
carried out by the Department of Laboratory Medicine of the Johns Hopkins Hospital. 

9. Animal surgery will be carried out under general anesthetic (Halothane)
in operating facilities supplied by the Department of Animal of theMedicine 
Johns Hopkins Hospital. 

10. Drugs to he Tes-ed. 

It is anticipated that as the project develops, some clues will be 
obtained as to which class of drugs will be most effacacious. 
Concentration of drugs will be varied. The following is a tentative 
list 	of drugs to be studied: 

a. 	 Drugs with non-specific effects upon protein. Included will be 
ethanol, rivanol, and acetic acid. 

b. 	 Drugs which effect smooth muscle. These will include epinephrine, 
ergot alkaloids and oxytocins and prostaglandins. 



c. 	 Drugs which effect vascular permeability. These will include 
histamines, bradykinins, and seratonin. 

Study Design. The project will be carried out in three phases: 

Phase I - The testing of drugs on the endonetriurii of the Rhesus monkey. 

Phase 11 - The development of techniques designed to achieve uniform 
delivery of the drug to the endometrial surface of the human. 

Phase III - Testing of drugs in the human. 

Phase I and Phase II of this program may be completed simultaneously. 

PHASE I 

All drugs will first be tested in the Rhesus monkey utilizing both the 
non-pregnant and pregnant animal. The techniques for delivering the drug to the 
endometrium Will be tailored to the unique characteristics of the monkey cervix 
and therefore, might be quite different from that eventually used in the human. 
While the precise methods used for drug application in the monkey must be 
determined as the project develops, it is anticipated that the technique will 
involve the use of a Malmstrum Uterine Injector, a device commonly used for 
the performance of hysterograins. 

Experiments will be designed in such a way that following application of 
the test drug, its effects on the endometrium will be followed by sequential 
biopsies subjected to routine histologic preparation. In selected animals, the 
test drug will be administered with the animal under general anesthesia. At 
varying intervals, and under direct vision, biopsies of the endometrium will be 
obtained over a period of several hours to determine the immediate and early 
effects of the drug. In other animals, at varying intervals following drug 
application, the entire uterus, tubes and ovaries will be surgically removed 
for histologic examination. It is essential that these agents have minimal effects 
on the tubal epithelium. 

Only 	in those instances where a drug produces a satisfactory endometrial 
response, i.e., shedding or sloughing of the endometrium, will more extensive 
studies be carried out. In those instances, animals will be subjected to 
experiments designed to test the systemic and long-term effects on the genital 
tract of drug application. 

Systemic effects will be determined by application of drugs in an animal 
who has been prepared for appropriate monitoring of vital signs including intra
arterial blood pressure, respiratory rate, pulse, electrocardiogram, and appropriate 
blood and urine sampling. In each experiment, under general anesthesia, the 



apparatus for drug application will be placed in a proper position In the animal
 
prepared for monitoring. After 
complete recovery from the anesthesia, the drug
 
application will be accomplished and monitoring will be continued 
over a period
 
of approxi,,,ately four to 
eight hours. Blood samples will be tested for hematocrit,
 
white blood count, electrolytes, appropriate enzymes, liver function tests. Urine
 
samples will be 
 inalyzed fr protein, sugar and formed elements. 

Long--term effects will be tested on selected animals. These animals will
 
be subjected to rep(,atcd drug aipplications during three separate early pregnancies.
 
Approxima tcly ono to two 
months after the last drug application, selected animals 
will be subjected to total hysterectomy and the specimens grossly and microscopically 
examined. Other animals will be allowed to mate to test the reproductive capacity
 
of the genital tract.
 

A drug will be considered for further testing if the following criteria have been 
met: 

A. Endometrial application of the drug results in reproducible shedding or 

sloughing of the endometrium and its contents. 

B. 	 There is no adverse systemic effect demonstrated. 

C. 	 The endometrium demonstrates its capacity for normal regeneration and 
maturation following recovery. 

D. 	 The subsequent reproductive capacity of the genital tract has not been 
compromised by the drug application. 

Drugs meeting these criteria will then be tested in Phase III, 

PHASE I 

This 	phase of the project will involve the development of techniques 
designed to achieve uniform delivery of drugs to the endometrium of the human 
with the following objectives: 

A. 	 The technique must be simple, rapid and inexpensive. 

B. 	 Uniform distribution of drugs to the entire endometrial surface. 

C. 	 There must be minimal or no spill into the uterine tubes or the 
peritoneal cavity. 

D. 	 The introduction of drug must be accomplished through the undilated 
cervix in both nulliparous and parous patients. 



Several techniques for drug application will be explored including the 
following: 

A. Application of drug by way of a small polyethylene catheter. 

B. Application of the drug by lavage utilizing a commercially available 
product (Cravelee Jet -- Washer). 

C. Application of the drug in a form of a thick paste. 

D. Application of the drug with an endometrial brush. 

E. Application of the drug in a capsule which dissolves at body temperature. 

The testing and development of these techniques will be carried out in two 
parts: 

Part A. 	 This part will make use of the human uterus removed as a surgical 
specimen for benign disease. Such specimens, when freshly 
removed, will be used to test the various techniques for their 
capacity to achieve uniform distribution of a drug through an 
undilated cervix. The test material in this part will consist of 
a readily-visualized dye such as methylene blue suspended in an 
appropriate solvent or vehicle. After application, the uterus will 
be opened and the distribution of the dye over the endometrial 
surface will be documented. Those techniques whicl- 'hieve a 
uniform distribution of dye through an undilated cervix will then 
be further 	tested in Part B. 

Part B. 	 These tests will involve the use of volunteers who are scheduled 
for laparotomy and/or abdominal hysterectomy for benign disease. 
The test material will consist of an inert, readily-visualized dye
such as indigo carmine suspended in an appropriate solvent or 
vehicle. With the patient under general anesthesia and after 
appropriate preparation of the vagina and cervix and immediately 
prior to laparotomy, application of the dye will be accomplished 
by one of the techniques being tested. At the time of laparotomy, 
careful inspection of the uterine tubes and pelvic cavity will be 
carried out to detect spill of the dye through the uterine tubes. 
After removal of the surgical specimen, the distribution of the dye
will be carefully determined by appropriate examination of the 
uterine cavity and the uterine tubes when available. 

Those techniques which accomplish uniform distribution of dye
within the uterine cavity and are not associated with significant 
spill -ito 	 the uterine tubes or peritoneal cavity will then be 
subjected 	t , testing in Phase III. 



PHASE I!I
 

Patients who are pregnant, requesting therapeutic abortion ard in whom the
 
duration of pregnancy is less than 
six weeks, will be considered as candidates

for study in this phase. Volunteers among such candidates will have 
a complete
evaluation including history, physical examination, and laboratory screening to

include hf.matocrit, white count, urinalysis, 
 blood group and Rh and SM-12.
While the patient's vital signs are being constantly monitored, drug application

to the uterine cavity will be accomplished by the techniques previously developed.

The patient will then remain 
 in the hospital for 24 hours or longer if clinically
 
indicated.
 

Following an appropriate time interval, patients will be discharged. 

If, at the end of approximately three weeks, pregnancy is not interrupted asjudged by a persistently positive immunologic pregnancy tests and other confirmatory
data, the pregnancy will be terminated by a sharp curettage under local anesthesia. 
Tissue obtained from careful curettage will be subjected to enzymatic analysis,
karyotypinc:, and hist-ojoic evaluation. Thus, the possible teratologic effects 
such agents will be determined, and the efficacy and safety of the method 

of 
studied 

as well. Completeness of termination if it occurs spontaneously will be ascertained
by the diagnostic use of ultrasound, which has shown to be of considerable 
advantage in diagnosing incomplete abortions. 13 
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PROJECT III. DEVELOPMENT Or IMPROVED MEANS Or SECOND TRIMESTER
 
TERMINATION 01' PREGNANGY
 

ObJective 

To develop effective myometrial stimulants and other techniques for use
 
in the second trimestcr abortion.
 

Introductinn 
Agents active in the initiation of the abortion process in this trimester of
 

pregnancy appear to fall into two distinct categories with a third group that overlays
 
the first two. The first category (Group A) includes agents which are effective
 
stimulants in the initiation of myometrial activity, and includes such drugs as
 
prostaglandins or large pharmacological quantities of oxytocin. The second
 
category (Group I) includes aqents that are effective in causing death of the
 
fetus, i.e. , fetotoxic agents, which convert "he previously viable pregnancy to that
 
similar to the naturally-occurring missed abortion. An example of such an agent 
is the monamine o:idaso inhibitor , Parclyline-IHydrochloride. The third category 
(Group C) includes the hypertonic solutions currently employed for the induction 
of mid-trimester abortion. Delivery of a live fetus commonly occurs following 
the administratiorn of hypertonic jlucose' and is not a rare occurrence following 
hypertonic saline injection, particularly in twin gestations. Therefore, the mechanism 
of action of hyperosmolar agents is probably related to a progressive loss of 
placental function and as a result, gradual evolution of uterine contractile activity 
culminating in abortion. 3 4 

Problems exist in the utilization of all three categories of agents. These 
problems are in two spheres, (1) untoward effects with associated patient morbidity 5 , 6,7 
and occasional maternal death, particularly with use of the intra-amniotic hypertonic 
saline solution, 8 and (2) inadequate evaluation by clinical trials of reportedly 
effective agents, such as synthetic oxvtocins ,9 monamine oxidase inhibitors, 10 

as well as the hypertonic agent, ureaL.1 

Materials anc? Methods 
The agents thnt will be studied in this project and their planned route of 

administration include: 
AGENT ROUTE OF AD MINISTRATION 

Group A 
1. Oxytocin Intravenous - Intra-amniotic 
2. 4-threonine oxytocin Intravenous - intra-amniotic 
3. Ergonovine maleate Intravenous - Intra-amniotic 
4. Prostaglandins and analogs Intravenous - Intra-amniotic 

Group 1 
1. Pargyline Hydrochloride Intra-amniotic 



Group C 
I. .Urea 40% Intra-amniotic 
2. Dextran 40 and 75 Intra-amniotic 
3. Mannitol Intra-amniotic 

Group A: Myometrial 1timularjts 

Proposal 1. Appropriate animal studies 
Proposal 2. Studies in humans 

Proposal I. 
PriCr to human utilizati )n of either 4-threonine-oxytocin or ergonovine maleate,

intravenous and intra-amniotic studies in tl.e monkey will be required. 4-threcnine
 
oxytocin, synthesized in 1970,12 has been extensively tested in the rat, rabbit
 
and chicken '!'is analog of oxytocin, in which the glutamline residue in the four 
position is replaced by a threonine residue, has strikingly increcsed oxytocic
activity and relatively low antidiuretic activity, allowing dissipation of concern 
over water into.:ication. The clinicAl utilization of intra-amniotic ergonovine
requires evaluation in monkeys because of its commonly known influence on
 
systemic blood ! 5
pre ssure and the induction of cardiac arrhthymias.it Threrefore,the inciderice of these untowari effects following intravenous and intra-amniotic
 
injection will be documented prior to use in humans.
 

Oxytocin, 4-threonine oxytocin and ergonovine will be studied in second
 
trimester pregnancies of the Rhesus monkey. In the planned 
 intravenous studies 
the monkeys will be restrained throug hout the period of drug infusion, while for 
the intra-amniotic studties the intrauterine catheter w%,ill be placed while the animal 
is anesthetized and exteriorized at the dorsum of the necik, and the remainder of 
the study will be complet d with the monk'w.y conscious . In beth the intravenoIs a1l
 
intra-amniotic series the physiolosical r
data th,- will be collected includes inria
arteriole blood pressure, respiratory rate, pulse, electrocardiogram, hourly urine 
volumes and specific gravity. The uterine activity will be directly recorded. The 
time of onset of uterine activity, and total tim . reqciired for abortion will be 
determined. The quantitation of amniotic fluid volumes will assist in the 
determination of the human intra-amniotic dosages of the respective four drugs. 

Proposal 2. 
The clinical utilization of oxytocin has been reported in the induction of elective 

abortion 9 , 17 and in the management of missed abortions. 18 It is known that first 
trimester and mid-trimester uteri are relatively insensitive to oxytocin requiring as 
much as 30-32 mU. oxytocin per minute to evolve labor-like activity as compared
to 3-6 mU. per minute in the term uterus.17,19 The clinical series where oxytocin
his been employed have been, to date, relatively small and not well documented. 9 

The only report of direct uterine application has been in experimental animals in 
studies of induction of decidual reactions 2 0 and no literature could be found 
documenting the utilization of oxytocin by intra-amniotic infusion. 
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The agents in Group A will be employed in a comparative clinical trial In
 
12 to 20 week gestations . loth intravenous and intra-amniotic routes will be
 
tested, with d se information predainan tly obtained from the monkey studies
 
described previously. I. N. D. 's %Vill be required prior to employment of intra
amniotic o:..ytocin, r'rnotrate , and 4-threonine oxytocin. Yinally, prostaglandins 
will be endpl oyed is a cossp, rative rgroup and to doc:u-'ient w;eth(er pro-treatment 
with anti- (,rtic and an i-diarrheal agents will minimize the occurrence of these 
two side effects. 

Eight qroups of 15 paients each will bc recruited for the intra-amniotic and 
the intrawvnous administrati en of these four agents. A total of 120 patients will 
be employed for this: project. In both tie i ntraveiiou s and intra-ainniotic series, 
monitoring of the bloodI ps,.!r-e, heart rate and hourly urine output will be essential. 
A previously p1iaced intra.---anniotic catheter will allov, documentation of re.-ting 
uterine time antimaqnitudle of indtividual contractions. In these patients, the time 
of fetal death, time to ah.otion, the degree of completeness of abortion and 
incidence of morbidity will be recorded. 

Group R: Monimine .ide Inhihitors 

Introd ucti on 
The effectiveness of mon~imine oxidase inhibitors in producing fetal deaths 

in rats and mice has been well documented .1,21 Koren et. al.10 gave intra-amniotic 
injections of 50-10 0 mg. of pargyline hydrochloride in 20 patients between three 
and 26 weeks of pregnancy. In 19 patients abortion occurr-d without reported 
problems. This agent blockis the enclogenous monamine o:xidase contained in the 
placenta and amniotic fluid where it his the function of protecting the fetus from 
the harmful effe cts of the vasoconstricior amines of the placenta. The reported 
preliminary clinical study will he repeat(d and expandled to document the incidence 
of untoward elffects-' an~d completeness of uteri evacuation. Filing of an I.1N.D. will 
be required for the use of this drug. Pargyline hydrochloride is employed for che 
treatment of hypertension. Untoward effects associated with its use are potentiated 
by foods with high content of tyramine and this drug should not be adn,inistered in 
the presence of other medication in order to prevent the possible o"ci'rrence of 
drug interaction. 

Proposal 
Pregnancies of 14 to 20 weeks will be employed for the intra-amniotic 

administration of 100 mg. of pargyline-I.CI in 20 ml.. of sterile saline. This 
medication will be administered via a properly placed intra-amniotic catheter. 
The elapsed time to fetal death and from injection to abortion, the incidence of 
retained uterine placental fragments, and the incidence of morbidity will be 
determined. If this agent is effective and safe in the first series of 20 patients, 
a second series will be completed in which the dosage will be reduced to 50 mg. 
Once the minimal effective dose is determined, this agent could possibly be used 
for termination of pregnancies greater than 12 weeks duration on an outpatient basis, 
resulting in minimized cost of abortion. 
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QroupC: TIyprrtsmolar A22nts 

Introd cti ion 
The recent publications from England reporting the effective utilization 

of intri-amniotic .10,, urea in mid-trimester abortion illustrates the relatively 
limited exploration of available hyperns nolar aqjents tl,22,23,24 Creenhalf 
and Di ;jry pion( c'red the wo:kl with intra-amniotic injection of urea, published 
early in 1971.11 In a pilot stud of 10 paitients reccivinj intra-amniotic Ureaphil, 
they werc: U:Ja 01m;ntrVtide effects, but only achieved a latentto any mean 

period of 50 h.a,rs. Th-e s hart-st inpatici t stay was four days, the longest nine
 
days, ard the mon six days.
 

l'ollo%.'Jnq this article, an additional 50 terminations of pregnancy withurea 
in mid-trii me.; t r wOre n, riormec, this time with the suppleriMICtary use of oral. 
oxytocin. Vith tll.is ruraeiitn.on, the inturval was not significantly reduced. 22 
Pugh, lihunta n i I dwin 2 3 th 2n reported on the induction of abortion in 50 patients, 
with th , .nnuientary use of intravenous o:y tocin. The y reported no decrea se in 
laten,11t p-ijt~. un .t..n ftr urea in-tillation Craft awlc usa 
in lote 1971 rpo te.l c.n th.e succe sslsu 1 1lduclion of abortion using intra-amniotic 
urea and iu a:p' n ts pitocin administercld fr.-om time of injection. In this series, the 
mea inj on- t intervail. was app-o :imately 22 hours, and no significant side 
effects v,'eIr ohnserved. These results co mp re favorably with the 40-hour mean 
latent periodI for hyrpertonjc saline . Thcy reported a reduced duration of hospital 
stay, and the complete elimination of complications. 

PropsaI!. 
Pregnant women between 1.6 and 20 wees gestation who have already been 

approved for therapeftfic abortion will be recruited for this study. The use of an 
investig itio Al d-ui \%,ill 1e described and each patient will sign informed consent. 
No patient wil h-, accepted who has 110(1 prior uterine surgery, including myoni.ectomy 
hysterotomiy, Cesarean section, or therapy for an incompete -t cervix. Patients with 
major systemic abnormalities, including diabetes mellitus, renal or hepatic disease 
will be e-,cluded. 

B3aseline laboratory tests that will be obtained include Pap smear, henatocrit, 
Rh and type, Sf'S, and urinalysis. Baseline hematologic, hormonal, urinary, and 
metabolic studies will also be collected. These will include a complete blood count, 
serum osmolarity, renal and liver function tests, hormonal assays, and urinalysis. 

All patients will undergo a standard method of intra-amniotic urea administration. 
The abdominal skin will be prepared with an antiseptic solution, draped with sterile 
towels, and local anesthetic solution will be infiltrated through tile abdominal wall 
at a site selected for puncture. A sterile 20 gauge Tuohy needle will be inserted into 
the amniotic cavity, and the needle stylette withdrawn. Following removal of 150-200 
cc. of amniotic fluid, 200 cc. of a solution of Ureaphil (Abbott Laboratories) will be 
introduced. This solution will be prepared by adding 140 cc. of D5W to a bottle of 
Ureaphil containing 80 gin. urea. No antibiotics will be instilled. The catheter will 
then be withdrawn, and firm pressure exerted on the site of the puncture for five 
minute s. 
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The 45 patients participating in this study will be divided into the following
three groups: 

Patienta in C,_r nin - will have an intravenous butterfly needlea begun in thefor, 1 y leceive an intravenous infusion of 500 cc. D5 0.2%saline. The drip will 1,, administered with an IVAC pump over 12 hours andfollowed with additi -) II solution as necessary.
 

Patients in GriI 
 will receive 200 units of pitocin in 500 cc. D5 0.2%
saline given in earl, I2- .:ur period
 

Patients in C2ron Inun
will receive buccal pitocin at regular intervals, determined
by uterin: response.. 

Patients will be monitored by vital signs taken every hour, careful recordingof intake ah output, ectrocardiocrams where indicated, and by emergency bloodchenii.strios -.: homatoloy (nalysis as required. Patient acceptance of the methodwill he ev.luated by nII-Cirective que.cstioning, an- by observance of bothsubjecLive a 111 obj ective skdu effects.
 

The first 10 patients of the 
 series will be studied more closely. On eachpatient, a bAseline complete blond count, serum urea nitrogen, serum electrolytes,serum osmrolarity and urinalysis will be uerformed. These studies will be repeatedat four hour intervals until abortion has occurred, and again at time of dischare.In addition, ecach Patient will have a baseline differential, wfite cell count, andplatelet count pe.rflermed, as well as renLa and liver function tests, and serumcreatinine. These studies will be repeated
SelecLed paticents will also be 

at 24-hour intervals until discharge.
monitored by the use of an indwelling, open-endpolyethylene catheter placed within the amniotic fluid to record uterine contractions
 

on a polygraph.
 

Data collected will include the evaluation of the efficacyabortifacient, the injection-to-v-iinal bleeding interval, 
of urea as an 

the injection-toincomplete and -conplete-abortion interval, and the total duration of hospitalstay. Side effects, both subjective and objective will be described and recordedas detailed. Evaluation of the hematologic, chemical and hormonal data will beperformed. Uterine contractility studies will be monitored, and their resultscompared to contractility studies already performed in patients undergoing salineinjection and prostaglandin termination. 

Besides urea, which has been reported to be effectiveabortion, it in induction of midtrimesterwould be important to investigate mannitol, dextran-40 and dextran-75.problems with urea-loading Nohave been encountered but the patient with compromisedrenal functions might experience difficulty in clearance of this agent. 



Dextran-40 and Dextran-75 are "low molecular weight" and "average molecular' 
weight" preparations with colloidal properties and are used intravenously as plasma 
expanders. They would not be eXpected to cross the placental barrier and therefore 
should have only an indirect effect on the maternal organism. Mannitol, a reduced form 
of the sugar Mannase, is not metalolized to any appreciable extent when 
administered intravenously in humans as a plasma expander, and should not clear the 
placenta. 

Thu Iiypuitunic nature of these agents, the lack of metabolism, their 
inability to cross the placenta, their non-toxicity and their routine utilization 
intravenou:;l y in hutManus, make them attractive agents for intra-amniotic administration. 
Inadvertent injection either into the maternal vascular space or into the myometrium 
would have n: undue effect. 

Unlike hypertonic glucose, these agents would not serve as a culture 
medium, resulting in enhance ment of growth of pathogenic bacteria. 

The experimental protocol for these agents would pa.a]lel that described for urea. 
Depending on gestationel duration, the following concentrations and amounts will 
be utilized intra -a mniotically. 

Volume Weight of Agents 
Agent Concentration Employed In Grams 

Dextran-40 10%, 200-300 ml. 20-30 grams 
Dextran-75 6% 200-300 ml. 12-18 grams 
Mannitol 20% 200-300 ml. 20-30 grams 

10% 200-300 ml. 10-15 grams 

I.N.D.'s will be required for the utilization of these agents by the intra
amniotic route, and are currently in preparation. Extensive animal testing will not 
be required prior to utilization, although studies paralleling those we have 
completed in monlkeys of intra-myometrial injection of hypertonic saline and 
prostaglandin F2a will be expanded to include urea, mannitol, de).tran-40 and 
dex tra n- 75. 

It is hoped that the intra-amniotic administration of one of these four agents 
will be foundt to be totally safe, effective, possess a short latent period, and 
be free of all untoward effects. In tis way, midtrimester abortions would be 
effectively managed as outpatient procedures with minimal costs and effective 
utilization of professional and para-professional time in the care of a larger 
volume of patients. 
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PROTECTION OF THE VOLUNTEER
 

All human studies will vigorously adhere to the regulations and ethical 
standards established by the Department of ltealth, Education and Welfare 
and 	the rcod and Drug Administration for experimentation involving human 
research subjects. These regulations require appropriate animal work prior to 
seeking FDA permission for human testing. Full explanation of the proposed 
studies will be provided individual patients in language and terms that they 
understand in order to have an informed consent. Further, a fair explanation of 
the procedures to be employed, their possible benefits and attendant hazards 
and discomforts, and the reasons for pursuing the research and its general 
objectives will be given. 

Permission for therapeutic abortion will have been obtained from the 
Johns Hopkins -1cpitalCommittee on Abortion and for all experimental drug
utilization by the Joint Committee of Clinical Investigation of the Johns Hopkins 
Medical Institutions. The additional precautions that will be utilized in all studies 
involving human subjects are listed below. 

1. All patients in the proposed studies will be provided with the 
phone number of the fertility control unit to facilitate immediate 
reporting of any complications after discharge. 

2. 	 All patients will be informed of the complications associated 
with abortion procedures prior to therapy and immediately before 
discharge from the unit. 

3. 	 Follow-up clinic visits for all program patients will be seen in 
our gynecology out-patient area by the staff of the Fertility 
Control Unit. 

4. 	 There will be participation in this program by both service and 
private patients of the full-time faculty. The per cent participation 
of each will be approximately equal. 

5. 	 There will be weekly meetings of the clinical investigators with 
the participation of the head nurse of the clinical research unit 
to review the course of the patients treated within the succeeding 
week. One purpose of this meeting will be to review all 
encountered untoward reactions. 

6. 	 A complete summary of the medical course of each patient treated 
in the Fertility Control Unit will be kept on file for utilization in 
a prospective study of the characteristics of future pregnancy 
performance. 
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Bromelain, a proteolytic enzyme mixture produced from the stems of mature 
pineappl( plants, is similar in its proteolytic action to papain, but has tile 
advantage of reduced rcItor and increased availability. During an investigation 
of the( mucolyti-,- propries of these proteolytic enzymes, it was found that 
introd ucti on of broi,-rle- into the vagina in relaxation of thei in soI uti on resulted 
internal cervical ,)S :ihin five Minutes. tIunter and co-workers in 1957 published 
the first of fear pa p( rs en this a snect, including convincing hystero-ccrvico-grams 
showing thr appa r nco of the endoc-,'rvicol cainel anc inkiernal os before and after
 
ad mi istratia.te.onn of(af t 1,ncnt,es ' and relaxation of the
he , dilatation, 
cervical canal wvere rin.r.ci. 1c1ipain wiia tested in opaliel, and was found to be 
effective, b~ut with a decresud shelf-life, and a most disagreeablo odor like 
organic sulfide:;. The aciiPon of these en:.-yies results in specific dilatation of 
the intern"] 0:. Fond and l)ru-; Ad minii t.-ntion approval has been obtained for the 
testing of the. proteolytic enzy'-e broumelain 

The investigrition of irnproved mechanical means of cervical dilatation is also 
cssent ia. Toe de. 5in(,i currently used metal dilators rn.ight be improved to allow 
greater case of dilateation . More ppipriate would be the development Of a single 
dilator, which \vould suffice for all diameters necessary for trans-cervical uterine 
evaculation. 

A device designcd at The Johns Hopkins Hospital proposes a new concept in 
cervical dilti ttion, that of from within, out. This device has an acceptable 
diameter for introd uction witihin the endometrial cavity without the necessiiy for' 
cervical dilatation, ailn with simple mechenical adjustment, increase itscan 
diameter three-fold. Dilate ion of the cervica from within allows more physiologic 
dilatation, avoids the necessity of transfixing the cervix for traction, and eliminates 
the hazard of uterine perforation. 

Other means of cervical dilatation, such as the use of newly designed 
expanding laminaria, will be evaluated. The original "slippery elm" is an 
absorbent device which imbibed fluids from the surrounding area. The amount of 
fluid in the endocervicai canal is limited, and predominantly exists in the form 
of mucoid cervical protein. Thus, the adaptation of design to that of a device 
increasing in size through some inducible chemical change would be attractive. 

The Applied Physics Laboratory of The Johns Hopkins University with its 
coordinator, Dr. Joseph T. Massey, will collaborate in these projects, and will 
assist in the development of instruments and techniques to perform specific tasks 
required for cervical dilatation. They have suggested the development of a 
cervical dilatation device involving, instead of air expansion system, the utilization 
of water or some other such fluid within an expanding instrument. The design of 
such a self-contained unit utilizing maleable plastic that allows controlled 
expansion was first completed by the staff of the Applied Physics Laboratory for 
their cardiovascular investigative programs. 
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Prject . vol ofVWk:-Force In struments. The Applied Physicsoft 
Laboratory of The Johns H oph:ins University will develop an instrument to give

quantitative measurement 
of the force and work necessary to dilate the non
pregnant and pregnant , nullilnarou:; a irl parous cervix. 
 Such a device will be
 
simple in design, and w'il be util i::7. 
 to qain comparative data for evaluation
 
of the influence .f r'arr:u.ologic 
agents and the efficacy of specifically designed 
instruments to effect cervical dilaitation. 

licgar anid K- Paltt dil.-,burs will be compared as to the amount of work and
 
force neces;ary to effect cervical dilatation. These dilators are commonly used
 
throug hoe t the world, 
an 'ould provide, essential comparative systems . The

flegar dilator, with a Ilueniar en1d, appears 
 to involve the greater use of force. 
The K-Prtt.ti lators are ]ongcer, and more slender, with a more gradually increasing
diameter. Obstetricla ns think that these dilators allow greater ease of effecting

cervical dilatation . The disadvantage 
of the K-Pratt dilator is that its length
exceeds thlat of th.: 1]Criar, and in a .mal11r gestation, is more often associaced 
with uterine pe~rforotion and other damage. Therefore, utilizing the instrument 
developed to measure the force of dilatation, designs of dilators can be improved. 

Another advantage in such testing would be to provide precise data for 
improving methods of ccrvical transfi.ation for cervical dilatation. The presently
used tenaculae are either single or double toothed, and tend to tear, or are 
thickened with a large broad ridge of metal, and tend to crush. In addition, the 
transfixl ion obtained by these instruments is poor, resulting in force applied in 
the wrong direction. 

Project II. Pharmacolonic Means of Cervical Dilatation. The following
pharmacological agents will be employed to determine their influence on cervical 
dilatation. 

SUBSTANCE ROUTE OF ADMINISTRATION 

Local Anesthetics 

Carbocaine 1%, 2% Intra-cervical 

Xylocaine, 1%, 2% Intra-cervical 

Enzymes 

Hyaluronidase Intra-cervical 

Bromela in Vaginal 

Papain 
 Vaginal
 

Other 

Prostaglandin F2a, E2 Systemic 
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Pregnancies of four to 14 weeks duration will be utilized for these studies.Following local administration of these agents, the work required for cervical
dilatation will be quantitated and the incidence 
of cervical laceration and totalblood loss in association with the subsequent curettage will be determined. 

If effective cercival dilatation occurs with the use of wither bromelain orpapain, the effectiveness will be qcualtiLated with the use of cervico-hysterograms.
These two agents will be administered in solution form into the vagina. 

In instances of systemically administered prostaglandin P2a and E, the easeof cervic,-l dilaation will be similarly quantitated. In later studies, if use of
the administered enzyme 
 is found to be efficacious, they will be similarly used incombination with systemically administered prostaglaidin in an attempt to reducethe total quantity of prostaglandin required and thereby effectively minimize
 
abortion time, and associated untoward effects.
 

roiject lIT. Devc'],,ooment of Iroroved Mechanical Means of Cervical 
Dilatah,)n. Through the cooperation of Dc. Joseph 1. htlassey, Coordinator of theInve,-tigative lro,-cram of the Applied Physics Laboratory, the resources of that

institution will be of assistance 
to this program. 

The initial portion of this project will be completed in hysterectomy specimensdelivered to the Gyn ecological Pathology Laboratory. The only pre-requisite

will be that the cervix is 
 normal and undilated. 

The initial plans are to design and explore the utilization of the followingtypes of cervical dilators, a number of which are solitary, self-contained units. 

1. The Hopkins Cervical Dilator that is now capable of expanding threetimes its insertion diameter. This instrument will essentially effect cervical
dilatation beginning at the internal cervical os, to subsequently include theendocervical canal and finally the external cervical os. This instrument, if
 
effective, e.'iminates a requirement 
of cervical counter-pressure during dilatation. 

2. Maleable plastics with self-contained water or fluid filled expansion
 
systems.
 

The prototypes of such instruments have been developed by the Applied 
Physics Laboratory for use in their cardiovascular investigative program. 

3. Hydrophilic laminaria. 

If any or all of these devices are found satisfactory in pathology
specimens, subsequent comparative clinical studies will be completed utilizingcurrently employed dilatation in 4 to 12 week pregnancies being terminated bycurettage. The work required by any of these instruments to effect cervicaldilatation will therefore be quantitated. The incidence of cervical laceration,
blood loss and total time required for abortion will be determined. 
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PROTECTION OF THE VOLUNTEER 

All human studies will vigorously adhere to the regul]atlor ; and ethical
 
standards established b~y the Department 
of Health, Education and Welfare
 
and the Food and Drug Administration for experimentation involving human
 
research subjects. 
 These requlations require appropriate animal work prior to 
seeking FDA permis.sion for human testing. Full explanation of the proposed
studies will be providod individual patients in language and terms that they
understand in or,,r to have an infornmed consent. Further, a fair explanation of
the procedures to be employed, their possible benefits and attendant hazards 
and discomforts, and the reasons for pursuing the research and its general 
objectives will be given. 

Permission for therapeutic abortion will have 1been obtained from the 
Johns Ilophins I1cf;pital Committee Abortionon and for all experimental drug
utilization by the Joint Committee of Clinical Investigation of the Johns Hopkins
Medical Institutions . The additional precautions that will be utilized in all studies 
involving human subjects are listed below. 

1. All patients in the proposed studies will be provided with the 
phone number of the fertility control unit to facilitate immediate 
reporting of any complications after discharge. 

2. 	 All patients will be informed of the complications associated 
with abortion procedures prior to therapy and immudiacely before 
discharge from the unit. 

3. 	 Follow-up clinic visits for all program patients will be seen in 
our gynecology out-patient area by the staff of the Fertility 
Control Unit. 

4. 	 There will be participation in this program by both service and 
private patients of the full-time faculty. The per cent participation 
of each will be approximately equal. 

5. 	 There wi!i bo weekly meetings of the clinical investigators with 
the participation of the head nurse of the clinical research unit 
to review the course of the patients treated within the succeeding 
week. One purpose of this meeting will be to review all 
encountered untoward reactions. 

6. 	 A complete summary of the medical course of each patient treated 
in the Fertility Control Unit will be kept on file for utilization in 
a prospective study of the characteristics of future pregnancy 
performance. 



PROJCT V: EVALtU;'I\r OF1 P 0IPRCVED CI, NICAL ,OUIPMENT FOR SURGICAL
' IATIONPR"IZ ANC TE ',MI,' IN LESS DEVELOPED COUNTRIES 

Oj ectivo 

The objectives of this project are the dcvelopment and clinical testing of 
surgical (qluipment for pr(:gnlncy termination that will meet the special requirements 
of abortion projrams in less developed countries. 

Introciucti on 

With few exceptions, there has bcen little organized effort to improve 
Instr-um,'nt ion u .,d n the performance of stirgical interruption of pregnancy. In 
this and other well-developed countrics, complication rates are already reasonably
 
low. Furthemore, when comulic tions do 
occur, large, modern and well-equipped 
hospitals %x.,ithunlimited professional skills are available to assure that the outcome 
is satisfactory. s ticistics clearly indic :nteAvailable that uterine perforation in this
 
country is often macelcd in such a way thnt the paAent's major inconvenience is
 
al extendcd hos;l r.'a] st;zy ind reproductive capacity is usually unnffecLed. Similarly, 
unexpected hemorrhage in a large, modern hospital is rarely a serious challenge 
in manag(ement. In less developed countries, such comp]i_ tions can often be
 
expected to be catastrophic and would in many instances serve to jeopardize 
an
 
entire abortion program.
 

It is also clear that those who are actively involved in carrying out such 
surgical procedures -re usually ill-equipped through experience, time or 
motivation to dovelop improvcd instrumentation. 

The present project is designed to develop instrumentation which takes into 
account a specific patient population, a specific level of professional skill, and 
the limited physical facilities which can be expected in lesser developed countries. 
Not only mu;t simpl eciuipment be developed, but it must be tested in such a way 
that its effectiveness wiil be proven prior to distribution. is,It for instance, 
imperative that instrumentation being distributed to lesser developed countries 
be tested by pofessionail individuals whose skill and experience is similar to those 
using the equipment in the recipient country. 

Design of the Project 

The program is organized in such a way as to consider the individual steps 
in a surgical abortion that require special instrumentation. 

A. Surgical Exposure. Currently available instruments for this purpose
include retractors of varying weights and sizes and specula of varying sizes. The 
operator chooses one instrument based upon the individual patient. The instrument 
developed for this program must have the following characteristics: 



1. The dianieter of the instrument must be flexible enough to meet the
 
needs of the nullip,.reus as well as the parous patient.
 

2. The instrument mu;t be long enouqh to re.ih the cervix but short 
enough so an not to info.- with traction on the c:vi::. It is abundantly 
clear that , triicl,, riin,: af the uterine canal by traction is a carclinal safety feature 
in prevontinq ptrforstion and this ncA th refore zeus t not be compromised by
 
the instrumet.
 

3. The cc rvi: not b. clearly vi :;ualized and accessible. 
.u : t be 

5 The in frument must he drah le, inex.:.pensive and easy to sterilize. 

4. The inset mii a ,,,f-' etrin( 

13. StahJ. il] i:n a~l 'Pr ' t!ion ft.! .Crr,ix:.__ The instrument used for this
 
purpose must I : u.'*'i c eci atics:
L11I'C u h c Cio 

1. It must thold the cervi :so TiorelyT]e tion on the cervix allows for
 
straigh tening of thce uciri c -. n-l which i; a major criterion for safety.
 

nu.t cCiute;2 . It rot dtr!i Ije to the cc:vi:: 
3. It rn us't b-,a reic , i ci is ve anli easy to sterilize. 

One ap!; Li ch thlat wvi. ] be e:.lored is; the use of a vacuuim cup similar to that
 
used in the Ivil stro - -rently aveeldble
(iCCic for hysterograms 

C. Dilation _f te Cri . The instrument developed for this purpose as 
described in Project IV will be utilized. 

D. tcrin.,Ca-la o,,ction Curette. This instrument should have the 
following characteristics: 

1. A diameter of 1 cm. or less. 
2. It should be designed in such a way as to minimize the risk of 

perforation. 
3. It should ho maximally effective in evacuating uterine contents. 
4. It should be simple, ine:pecnsive and easy to steriize. 

Possible approaches to the development of this instrument will include the 
following: 

1. The develop.ent of an instrument which, when introduced into the 
uterine cavity can be man;pulated so as to form a flanged or bulbous end which will 
preclude or minimize the risk of perforation. 

2. The development of a single unit which will include not only a device 
for stabilizing the cervix but also the dilator and the uterine cannula. 

3. The device should be designed in such a way that its depth of 
insertion can be pre-determined so as to minimize the risk of perforation. 

E. A Vacuum Source. This instrument will be developed with the following 
criteria: 



1. The negative pres;ure deweloped must be adequate for evacuation 

of the uterine contents through a cannula of minimum diameter. Every effort will 

be made to develop i1unit that will allow efficiunt evacuation of a 12-week 

pregna.ncy through a camula with a diameter of 1 cm. or less• 
to the de.elopment of a vacuum-producing2. Consideration .,ill he qiven 

device th,-.t Cdie s IOL rciuiro electricity as a source of power. 

F. l~oc.- ,unstl; i: . An instrument will be developed for the application of 

local ane:;th, Shi to the ccrvix with the following objectives: 

1. The application of local ane sthesia must be uniformly effective in 

the relief of porn. 
2. 	 The deiu nsocited with a high degree of safety to the 

This recquires the pr.,caitieas he taken to pre%,wnt intravascular injectionpatient. 

and the total amount inject(u( must be fLr less than the toxic dose of the drug.
 

3. 	 The tecniji(e must be rapid and simple. 

The instrumenL mu:s be simple, sturdy and easily sterilized.4. 

The 	program outlined above wiil bo carried out in two phases. 

Phas T.Dvloment fcg InstrumenLation to Meet the Criteria Outlined Abve. 

of the Applied Physics Laboratory willCollaboration with the personnel 

instruments.
facilitate the development of prototypes of each of the required 

.'.ill be include the vaginal speculum, the cervicalThe instrunMents which imprved 


clamp, cannulac, and suction curettes. The following system will be evaluated:
 
nonan ultra-sound appa:atus for emulsification of the uterine contents and 	a 

a selfelectricity-requiring vacuum pumnpr. To assist with surgical cxposure, 

contained light source will he developed to eliminate the need for cumbersome 

Such source a miner's headlamp withlighting equipment. a might be modified 

battery pack. 

As the initial approach to the .valuation of these instruments, surgical specimens 

For completion of the patient testing of these instruments, thewill be employed. 

following observations will be completed:
 

1. 	 Operative tirne. 
2. 	 Facility of use. 
3. 	 Quantitation of anesthesia or analgesia requirements. 

4. 	 Quantitation of blood loss. 
5. 	 Incidence of laceration and perforation. 

6. 	 Number-of required personnel for effective use. 

7. 	 Patient acceptability. 



The clinical testing of instruments under actual operating conditions will
 
be carried out in the following steps:
 

1. The instrument will first be tested by senior members of the team having 
maximum skill an(d 'vprience. It, under these conditions during the performance 
of surgical interruption of prcgnancy the instrument meets the expected standards, 
it will then be -;ubjece,d to testing at the next level. 

2 . Th instrument will thenii be te;ted utilizing individuals with less skill
 
and experience. If he instrum.nt continues to meet the expected 
 standards, 
it will thc:n be s ubj,'c Led t )t sti nq cIt the next level.. 

3. The instrumnetn '.'ill then be tested by those with the lowest level of skill
 
and e:.:perience, for ins;tance, those being introduced 
for the first time to the
 
performaince of surgical abortion.
 

h ? P!-i of)P11,_ _J_. r, i t i f El c;imn)1if Od s f ca rtionA boti Set for Distribution
 
to Les T co'elosed C rie .F.
 

Based upon experience with instrum ents doveloped and tested in Phase I, 
a surgical set will be d: veloped that incorporates the following: 

1. A device for achieving exposure of the cervix. 
2. A device for stabilizing and applying traction to the cervix. 
3. A single instru:aent to be used for dilatation of the cervix. 
4. Two uterine cannula: one for the undilated cervix, and one for the 

cervix dilated up to 1 cm. 
5. A device for delivering local anesthesia to the cervix. 

Of ccual importance will be the development of a carefully prepared and 
tested manual of instruc;lion that outlines in a simple, step-wise manner the 
techniques for performing surgical interruption of pregnancy utilizing the simplified 
surgical abortion set. 

In conclusion, probably in few surgical specialties has the individual 
operator's skill and clinical acumen been the most significant factor in determining 
a successful clinical outcome. For these reasons, the large-scale delivery of 
abortion services to populations of underdeveloped countries benefit from new 
instrument design based on knowledge accured from instrumentation of other 
medical specialties. 

http:instrum.nt
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PROJECT VI. A FERTILITY CONTROL EDUCATION PROGRAM FOR 
PHYSICIANS Or LESSER DEVELOPED COUNTRIES 

The objective of this training program is to provide physicians from 
underdeveloped countries with didactic and practical cxperience in modern 
fertility control t(('hniquos. In this program these physicians will be taught 
the 	use of the various techniques of female and male sterilization, termination 
of first and second trimesLer pregnancies, and the employment of all forms of 
contraception. With the coo: ration of the faculty of the gchool of Public 
Health, information will be provided in demogrqphy, program construction, and 
the 	 ethical arni social factors of the countries of the participating student 
physicians. The emphasis of this program will be to transmit clinical skills 
that 	would enable the trainees to implement effective population control programs 
in their respective countries. 

It is apparent thait the clinical skills necessary for the effective utilization 
of existing fertility control techniques have not been taught in an organized, 
integrated fashion to physicians of such countries. This has been true for a host 
of reasons, including the lack of facilities within the United States having a 
large active patient program utilizing a full range of population control techniques 
coupled With a staff interested and experienced in the training of candidates from 
underdeveloped countries. 

The 	Department of Gynecology and Obstetrics of the Johns Hopkins Hlospital 
has 	exercised leadership in research, training and service in the population field 
for more than a decade. The Department has provided tutorial training in techniques 
of sterilization, abortion and contraception for an average of ten candidates per 
annum from underdeveloped countries in the past, as well as concentrated three' 
day 	seminars in surgical techniques of population control for American clinicians. 

An active clinical service program is an essential component to meaningful 
training in fertility control technique. in the course of 1971, there were 1200 
sterilizations, 1800 pregnancy terminations, and 1300 new patients entering the 
contraceptive program at dhe Johns Hopkins Hospital. Follow-up visits for 
patients active in the pregnancy spacing program now number 8000 per annum. 

PROGRAM DESCRIPTION 

The trainees of this four week program will be taught the following manual 
skills: 

1. 	 Abortion techniques 
A) First trimester termination - Sharp and vacuum curettage. 
B) 	 Mid trimester termination 

Prostaglandin utilization 
Intra-amniotic Hypertonic solution techniques 



2. 	 Sterilization procedures
 
A) Female
 

1. 	 Laparoscopic tubal cauterization 
2. 	 Culpotomy tubal ]igation 
3. Abdominal tubal ligation 

B) Male 
1. 	 Vas ligation 

3. 	 Placement of Intrauterine Devices 

Within this time interval the trainee should be technically proficient in
 
the completion of these procedures.
 

Essential information for a fertility control program will be provided for the 
trainees and they will have participated in the delivery of the following types of 
patient services. 

1. 	 Pregnancy diagnosis. 
2. 	 Selecting of the appropriate abortion technique and the required 

patient counseling. 
3. 	 Selection of appropriate sterilization procedure to meet the 

individual and/or families needs. 
4. 	 Complete contraceptive services tailored to the individual 

patient's requirements. 
5. 	 Management of the medical and surgical complications of both 

first and second trimester abortion. 
6. 	 The trainees will have observed the completion of hysterotomies 

and pregnant hysterectomies, with attention to the specific 
details of surgical technique required in the presence of intact 
pregnancies. 

7. 	 Management of the incomplete abortion. 
8. 	 Diagnosis and treatment of common infertility problems. 

A suggested outline for the four week tutorial and preceptorship program
in Fertility Control Techniques is given below. Forty candidates will be trained 
in the first year of the program, with expansion in the second and third years of 
the program to 55 and 70 students respectively. 

Tutorial discussions are indicated by *, the remainder of the meetings 
are clinical teaching sessions with models, experimental animals (i.e. rabbits 
for beginning laparoscopy) or patients. 

INTENSIVE FOUR WEEK TUTORIAL OUTLINE 

WEEK 1 

Mon. 	 2-3 P.M. * History of Fertility Control. 
3-4 P.M. * Course Outline and Assignments of Required 

Reports. 



Tues. 9-11 A.M. * Clinical Physiology of Human Reproduction. 
11-12 A.M. Pelvic Model Drill - for completion of bimanual 

examination and recognition of abnormal pelvic 
finding s. 

1-4 P.M. Contraceptive Clinic. 

Wed. 9-10 A.M. * Pregnancy Termination Techniques. 
10-12 A.M. *Intrauterine Devices. 

1-3 P.M. * Systemic Methods of Contraception. 
3-4 P.M. Pittsburgh Carrels - selected self-educational 

audio-visual materials in fertility control, 

clinical obstetrics and gynecology and 
reproductive biology. 

Thurs. 9-10 A.M. *Laboratory Procedures - i.e. Hematology, urine 
analysis, and pregnancy testing. 

10-12 A.M. Laboratory Drill - To gain proficiency in the com
pletion of these required patient care tests. 

1-4 P.M. Pittsburgh Carrels - Self-education materials in 
fertility control techniques. 

Fri. 8-11 A.M. Suction Abortion Procedures. 
11-12 A.M. *Abortion Attitudes - Influence of patient, physician, 

and cultural attitudes. 
1-4 P.M. Contraceptive Clinic. 

WEEK 2 

Mon. 8-1 1 A.M. Suction Abortion Procedures. 

11-12 A.M. *Patient Counseling in Fertility Control. 

1-3 P.M. *Permanent Methods of male and female fertility 
control. 

3-4 P.M. Pelvic Model Drill. 

Tues. 8-11 A.M. Laboratory Laparoscopic Procedures - Monkey 
demonstration with rabbits for individual trainees. 

11-12 A.M. Construction of Fertility Control Program. 

1-3 P.M. Clinic for Intrauterine Device Techniques. 

Thurs. 8-12 A.M. Saline Abortion Procedures. 
1-3 P.M. Contraceptive Consultation r"inic - Uncommon 

patient problems. 

Fri. 9-4 P.M. Completion of Female Sterilization Procedures. 



WEEK 3 
Mon. 9-11 A.M. Post Partum Interviews for Choice of Fertility 

11-12 A.M. 
1-4 P.M. 

Control Techniques.* Ethical Consideratiuns of Fertility Control 
Maryland Planned Parenthood Clinics. 

Techniques. 

Tues. 8-11 A.M. 
11-12 A.M. 

Completion of Patient Laparoscopic Procedures. 
* Social Considerations in Selection of Fertility 

1-4 P.M. 
Control 

Operating 
Techniques.
Room Demonstration of pregnancy 

Hysterectomies and Hysterotomies. 

Wed. 8-11 A.M. Suction Abortion Procedures. 
11-12 A. M. 
1-4 P.M. 

Demography. 
* Seminar by Participant Trainees with Presentation 

of Unique Problems of Individual Countries by
the Student; of the Specific Countries. 

Thurs. 8-12 A.M. Saline Abortion Procedures. 
1-3 P.M. Male Sterilization Procedures. 

Fri. 9-4 P.M. State Health Department 
County Fertility Control Clinics. 

WEEK 4 

Mon. 9-11 A.M. 
11-12 A.M. 

Post Partum Interviews for Choice of Contraception.
Maternal-Child Health as Influenced by Fertility 

Control. 
1-4 P.M. Prenatal Clinic. 

Tues. 8-11 A.M. Completion of Laparoscopic Procedures. 
11-12 A.M. *Gynecologic Cancer Control. 

1-4 P.M. Contraceptive Clinic. 

Wed. 8-11 A.M. Suction Abortion Procedures. 
11-12 A.M. 
1-4 P.M. 

*Further Demographic Considerations. 
* Continund Seminar by Participants of Individual 

Countries Problems. 

Thurs. 8-12 A.M. 
1-3 P.M. 

Saline Abortion Technique. 
Contraceptive Clinic. 

Fri. 9-12 A.M. 
12-2 P.M. 

Examination - Course Critique. 
Luncheon - Graduation. 

Night duty of trainees will be in the clinical research unit for fertility control,every fourth night, observing the problems and required treatment of these patients. 



It should be recognized that these trainees will not be licensed to 
practice medicine in thc; United Sttes, thus this clinical preceptorship program 
must be formally approved by the State of Maryland Bureau for Medical Licensure. 
Therefore, each trainee must be completuly supervised by the assigned preceptor 
in all instances of patieLt contact. These preceptors will be full-time faculty 

members of this department and are either P,)ard-certifiecd or Board-cligible 
specialists in obstetrics and gynecolocgy . Every precaution will be taken to avoid 

any opportunity for patient injury, particularly during the trainees operative 

experiences. 

Location of Training Sites 

1. 	 The Woman's Clinic gynecological operating roorns will be used for 
completion of female sterilization procedures, first trimester 
abortion, and for the removal of retained products of conception in 
the mid-trimester abortion. These facilities will also be employed 
for demonstration of pregnant hysterectomies and hysterotomies. 

2. 	 The clinical research unit for fertility control will be available for 

the traince to participate in the utilization of prostaglandin and 
hypertonic solutions in mid-trimester abortions and to observe all 

the experimental prograns in progress. By being assigned night 
duty they will participate in the management of the complications 

of abortion as they are admitted to this unit. 

3. 	 The contraceptive program of the Woman's Clinic is newly located 
in a separate clinical facility designated as COFLAC, (Community 

Family Life Action Center) three blocks from the Hospital-Medical 
School complex. The trainee v.ill attend the patient functions in 

this 	clinic.
 

This outpatient facility is designed for provision of all 
contraceptive services, early pregnancy diagnosis, abortion and 

sterilization counseling, and the completion of ambulatory abortions 
and sterilization procedures in an efficient and compassionate 

manner. Since this clinic is an arm of this department, the Woman's 

Clinic facilities serve as the back-up for any required hospital 
admissions. The professional staff of this facility is the full-time 

faculty of this department. 

This clinical facility has evolved because of the persistant 
interest of our director of Family Planning and Contraceptive Services, 

Dr. Hugh I. Davis. A genuine effort is being made such that only 
the most current technology in fertility control will be employed. 
It is planned that this facility will allow clinical testing of new 
procedures as they evolve and would therefore result in the 

reduction of the lag time from experimental clinical observations 

to clinical utilization for any given fertility control technique. 

In the three years of this A.I.D. program it is hoped that this 

clinical facility will evolve as a prototype for outpatient fertility 



control services. This A.I.D. sponsored educational program will
accelerate the evolution of the total educational capacity of this 
clinic. 

This facility has at this time one operating room for
outpatient procedures. Since the patient service function should 
be self-supporting, such service derived monies will assist in the 
expansion of the number of operating rooms, and in enlargement of 
the recovcry area spaces. This outpatient facility should reduce 
patient cost by minfmizing ijuspiLdl utiiization. More than 8, 000Maryland wornen per annum are currently seeking abortion outside 
the state and we have more than 1,000 women registered for 
sterilization. 

4. The department's associated clinical facilities. 

The Deopartment of Cynecology and Obstetrics is responsible
for the professional staffing of State Health Department, cotinty
contraceptive clinics, as well as a number of the clinic sessions 
at the Baltimore Planned Parenthood Clinic. The faculty serving as 
clinical teachers for the trainee will utilize these sessions for 
disc-,ssion of the organization and structure of contraceptive clinics 
and the online delivery of such care. 

5. The School of Public Health, specifically the Departments of 
International Health, and Population, will assist in the delivery of 
didactic material to the trainee. 

CANDIDATE FOR TAINIrG IN THE FERTILITY CONTROL PROGRAM 

A. Characteristics 

It would be ideal for the prospective trainees to be either a
functioning obstetrician and gynecologist 
or to be at least trained in surgical
techniques. This is a requirement because of the purposeful emphasis of this

training program on 
the surgical technique of fertility control. 

Secondly it would be desirable to have these individuals functioningas clinical teachers in their home countries so that they would be in a position
to teach others the techniques they have acquired. 

Finally, it would be most appropriate if the trainee would be fromcountries that have evolving or established programs in population control thathave ongoing interrelationships with either A.I.D. or the World Health Organization.
Since most of these individuals will require support for equipment and consumable
supplies on their return home if viable programs are to evolve or they must havethe opportunity of returning to already established programs in their home countries. 



It should be noted that the standard procedures and recommendations
 
of the Office of International Training of A. I.D. 
will be followed with regard to

trainee selection, trainee orientation, transportation and per diem costs and
 
all required internal statistical reporting.
 

.B. Selection of Trainees 

With the desired criteria met the ideal individuals to recruit trainees 
would be the population officers of A.I.D. missions. Other sources of
 
candidates would be found in A.1.D. 
 sponsored programs that include the
International Fertil!.ty Research Program, as well as from the evolving A.I.D. -A.V. S. 
Program. 

Additional training candidates would be sought from the International 
Planned Parenthood Federation, The Ford and Rockefeller Foundations, the 
Federation of Internal Gynecologists and Obstetricians. 

In the first year of the program, 40 candidates would be accepted with
expansion tu 70 in the third year of the program. This expansion in number of
trainees would evolve with the continued expansion of our ambulatory fertility 
control center. 
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BUDGET OF THE EDUCATIONAL 

Year 

Personnel 

Principal investigator (King) 
Coordinator for Training -

(see primary budgct) 
Clinicians x 3 50% 48,000 
Nurse Specialist 100% 12,000 
Secretary 100% 7,500 
Trainec Program Administrator 100% 8,500 

Salary Subtotal 76,000 
Fringe Benefits @ 13% 9,880 
Indirect Costs @ 36. 1% 27,436 

of Salaries 

Opcrational Costs of Fducation[d 
Unit, to include: leasing of space, 
provision of teaching materials, 
laboratory animals, preparation 
texts, etc. 	 15,000 


Equipment 
Clinical 67,200 
Office 2,325 

Publication Costs 	 100 

Travel to Lesser Developed Countries 	 2,500 

Trainee Costs 
Travel 40 Students @ 1,000 40,000 

55 Students @ 1,000 
70 Students @C1,000 

Room 	 40 Students @ 50/mo. 2,000 
55 Students @ 50/mo. 
70 Students @ 50/mo. 

Food 	 40 Students x 30 x 7.00 8,400 
55 Students x 30 x 7.00 
70 Students x 30 x 7.00 

TOTAL Education Program Cost 	 250,841 

3 Year Total 660,000 

PROGRAM 

1 Year 2 Year 3 

- -

48,000 48,000 
12,000 12,000 
8,000 8,500 
9,000 9,500 

77,000 78,000 
10,010 10,140 
27,797 28,158 

9,950 5,904 

0 

1,000 1,000 
- -

100 100 

1,500 1,000 

55,000 
70,000 

2,750 
3,500 

11,550 
14,700 

196,657 212,502 



DETAIL OF TRAININC 


Clinical 
Suction Machines x 4 @ $2,800 
Laparoscopic Sets x 3 @ 3,500 
Operating Tables x 4 @ 2,500 
O.R. Lights x 4 @ 1,200 
Instrument Sets x 1.2 @ 180 
Examininq Tables x 2 @ 600 
Recovery Beds x 12 @ 600 
Desks x 6 @ 350 
Rolling Steel Tables x 4 @ 250 
Rolling OR Stools x 4 @ 110 
O.R. Sinks x 4 @ 1,200 
Autoclave x 1 @ 4,800 
Pittsburgh Carrel x 1 @ 3,400 
Furnishings and Miscellaneous 

TOTAL 

Office 

Typewriter 
Filing Cabinet 
Desk/Chair/Table 
Calculator 
Dictation Equipment 

TOTAL 

PROGRAM EQUIPMENT 

Year 1 Year 2 Year 3 

11,200 0 0 
10,500 0 0 
10,000 0 0 
4,800 0 0 
2,160 0 0 
1,200 0 0 
7,200 0 0 
2,100 0 0 
1,000 0 0 

440 0 0 
4,800 0 0 
4,800 0 0 
3,400 0 0 
3,600 1,000 1,000 

67,200 1,000 1,000 

450 0 0 
250 0 0 
600 0 0 
175 0 0 
850 0 0 

2,325 0 0 



BUDGET JUSTIFICATION 

Personnel 

The principal investigator does not require support for his teaching 

contribution. The coordinator for training, who will be the director of the 

education program is funded for $18, 000 in the budget of tile main program. 

Three part-time clinicians and one full time nurse-specialist will be 

required to mjintain the ratio of one traince to one faculty member. Thus, 

one-half of the clinicims suiJport is requested for this teaching function. A 

secretary and an administrator will he required for the processing of applications, 

arrangement of travel, and room reservations. 

Operational Costs of this Education Unit 

This unit is educationally a unified program that is composed of several 

components. These moneys are required for leasing of additional space required 

for the teaching program, preparation and provision of educational materials for 

each individual student as well as for purchase of experimental animals for training 

in laparoscopy and sterilization procedures. The surgical demonstrations will be 

completed on monkeys by the instructors, while each trainee will utilize rabbits. 

Equipment
 

This equipment is required for the additional operating rooms that will 

essentially serve as a teaching laboratory for the trainees. The Pittsburgh Carrels 

are educational units that will contain the latest audio-visual materials in 

fertility control technique, appropriately selected obstetrical and gynecological 

information and materials on reproductive biology necessary for understanding of 

the fertility and infertility problems of man. 



Office Suplpies 

These represent large items required for the establishment of the 

educational progrant office. 

Publ ica i ns 

It is hoped that sufficient data is collected to wa:rant communication to 

journals -n the discipline of obstetrics and gynecology. 

Travel to Desser Develoncl Countries 

This will be undertaken by the program director in an effort to ensure 

relevancy lo the specific countries of the selected trainees and after training of 

individuals from a given country to provide technical assistance for their 

evolving fertility control programs. 

Trainees Travel, Room and Board 

For each trainee $1, 000 would be required for transportation. Fifty dollars 

per trainee would be required for a double room in the Johns Hopkins Medical 

Student Dormatory and seven dollars a day has been allocated for food costs. 



PROTECTION OF TIHE VOLUNTEER
 

All human studiCs will vigorously adhere to the regulations and ethical 
standardS established by the Department of Health, Education and Welfare 
and the Food and iug Adu.i nistration for experimentation involving human 
research :,ubjects. The;,(c regulations rcquire app:opriate animal work prior to 
seeking t1)A permi s.ion for human testing. Full e.plana tion of the proposed 
studies will 1, provided individtial potion s in languaqe and terms that they 
underst ld in order to h.,ve an infermed conse nt. l'urther, a fair explanation of 
the procedures to beo nv I iyd their possible benefits and atteoidant hazards 
and discomforts, and the reasons for pursuing the research and its general 
objectives viii be given.
 

Permission for therapeutic abortion will have been obtained from the 
Johns lioph.ins Ilopital (ommittee on Abortion and for all experimental drug 
utilization by the jo:2int Cmittee of Clinical Investigation of the Johns Hopkins 
Medical Institutions. The additional ),,cautions that will be utilized in all studies 
involving human subjects are listcd below, 

1. 	 All patients in the proposed studies will be provided with the 
phone number of the fertility control unit to facilitate immediate 
reporting of any complications after discharge. 

2. 	 All patients will be informed of the complications associated 
with abortion procedures prior to therapy and immediately before 
discharge from the unit. 

3. 	 Follow-up clinic visits for all program patients will be seen in 
our gynecology out-patient area by the staff of the Fertility 
Control Unit. 

4. 	 There will be participation in this program by both service and 
private patients of the full-time faculty. The per cent participation 
of each will be approximately equal. 

5. 	 There will be weekly meetings of the clinical investigators with 
the participation of the head nurse of the clinical research unit 
to review the course of the patients treated within the succeeding 
week. One purpose of this meeting will be to review all 
encountered untoward reactions. 

6. 	 A complete summary of the medical course of each patient treated 
in the Fertility Control Unit will be kept on file for utilization in 
a prospective study of the characteristics of future pregnancy 
performance. 



EXPECTED END RESULT 

The end result of establishment of the proposed project would be the 
development of a clinical testing unit for fertility control techniques which has 

]the required sophisticate.d facilities to bridge the gap between design, development, 

and clinical applicability of such techniques for lesser developed countries. 

It is expected that four to si:. months will be required to re-locate into 

the existing facilities, and to establish State-wide patient recruitment programs. 

With decreased facility costs, patients who now elect to go out of State for 
pregnancy termination will be rccruited for the Johns Hopkins clinical program. 
During the first s ix months, while the program is being established and tully 
implemented, the onroing evaluation of prcstaglandins will continue, and the 

studios of hyper-osmolar drugs initiated. 

During the first three months, the organization, including facilities, 
equip,nent and sorin.,l to imn]cinent the training program will be acquired. In 
the succeeding ni:e months, the initial trainees '.-iil1 be accepted into the program, 
and will begin to rotate thirough the established facilities. The program as designed 
includes both didactic and clinical preceptorship exper'ences and will involve the 
use of all. departmental facilities, including the Clinical Research Unit for fertility 

control techniques, COI:'TAC Clinic, the Johns Hopkins gynecological operating 
room, clinics of Planned Parenthood of Baltimore, and State Health Department's 

county contraceptive clinics. Didactic sessions provided by the faculty of the 

School of Public Health will be presented in their own facilities. 

Also in the second six months, the early results obtained from testing of 
the prototype mechanical devices for cervical dilatation and uterine evacuation 
will become available. In this early stage, reliance upon the Johns Hopkins 

University, Applied Physics Laboratory, for the supply of design and devices will 
be necessary, and continued feedback is expected throughout the project with 
the additional input of a part-time Bioengineer. The early phases of these studies 

will include work with excised hysterectomy specimens for the design and 
adaptation of instruments and devices specifically for cervical dilatation and 
uterine evacuation. Close cooperation between the Applied Physics Laboratory 

the the Department of Gynecology and Obstetrics will be assured, and the 
proximity of the Agency for International Development will allow immediate 
communication of all promising ideas. 

At the end of one year, evaluation of hypertonic agents for second tri
mester termination will be approximately 50% completed. Parallel efficacy and 
tolerance studies will be in progress, and the inferior hyperosmolar methods of 

pregnancy termination will be eliminated. The investigation of endometrial 

shedding and menses induction will be approximately 50% completed, and drug 

screening will be continued. 



TThe investigation of cervical physiology should be well in progress, 
with the input of the uterine-cervical physiologist and the bioengineer as well 
as via the continued assistance of the Applied Physics Laboratory. 

-By the end of year one, the educational program will be fully established, 

with increasing attention directed toward improved techniques of education. It 

is expected that the routine handling of up to 55 trainees in the second year 

will present no problem. If extended tra ining of any one individual appears to 

be of value a mechanism should be provided for this. 

In the second year, follDV-up studies to assess the results of training 

will begin. The anticipated plan is to send one or two observers from the Unit 

into a country from which there has been a trainee within the last six months. 

The efficacy and relevance of the teaching program will be evaluated by ascertaining 
whether or not practical as well as didactic information has been utilized and 

disseminated. If there has been the establishment of fertility control centers 

within the trainee1 s own country the observers could serve as program consultants. 

In the second year the investigative program in the evaluation of new 

pregnancy testing, oxytocic agents, and locally applied abortifacients will 

continue. It is hoped that there will be continued development in all of the 

investigative programs. 

Only experience can dictate the success of any projected project design, 

and it is expected that improvements by modification of the structure of the unit, 

its component staffing and personnel, projects and protocols to be run, and 

teaching input will be made continually. In the third year of the program 70 

trainees will be accepted. 

Progress reports, and lists of publications, will be reported yearly. 



PREVIOUS WORK IN TIlE ARIA BY THE INVESTIGATORS 

The Johns Hopkins Hospital has long been innovative in the field of

abortion research. Since passage of the reform legislature in 1968, the
 
Department of Gynecology and Obstetrics, the Department of Pediatrics, and
 
the School of Hygiene and Public Health have been involved in various phases
 
of evaluation.
 

Saline abortion has been extensively evaluated at Johns Hopkins. Such 
innovative research as development of specific RhoGam doses necessary for
 
Rh negative abortion patients, the establishment of the incidence of disseminated
 
intravascular coagulation folluwing hypertonic 
saline administration, and the
 
determination of the efficacy and tolerance 
rates in comparison to suction
 
curettage 
 have been cormpleted. An ongoing program evaluating prostaglandins
 
as abortifacients is in progress. In the 
past, the Departments of Medicine,

Surgery, Nuclear Medicine, Pediatrics, and Psychiatry have all utilized clinical
 
abortion material for research purposes.
 

Within the Department of Gynecology and Obstetrics, there is active
 
interest in the hormonal support of pregnancy, amniotic fluid dynamics, and
 
immunologic interruption of pregnancy.
 

During the past two years, eight teaching sessions of four days duration,

entitled "Surgical 
 Techniques of Fertility Con.-rol", have been held for physicians

from lesser developed countries and 
from the United States. Extremely well
attended, these courses have emphasized contraception, female sterilization, 
and abortion techniques. 

Important advances from the Department of Gynecology and Obstetrics in 
the field of fertility control have included the single incision outpatient laparoscopic
technique, and more recently, the initiation of a research program in the 
development of a tubal clip. This particular research project will be continued 
in the proposed clinical Research Unit. 

Development of the Dalkon Shield I.U.D., now the most widely used in 
the United States, was headed by Dr. Hugh Davis of the Department of Gynecology
and Obstetrics. Dr. Davis has recently published a book on intrauterine 
contraception, reviewing all aspects of contraception and including the design
and management of contraceptive clinics and fertility control Thecenters. 
development of a "one-stop" fertility control center is in progress. All techniques
of fertility control will be provided under one roof, and this unit will become one 
of the main teaching components of the training program. 

The luteal phase defect was originally investigated and defined by
Dr. Georgeanna S. Jones of the Department of Gynecology and Obstetrics. 
Understanding this entity is crucial to comprehension of the concept of luteolysis, 
as applied to prostaglandins, and to generalized techniques of fertility control. 



Dr. Lorrin Lau, Director of the Endocrine Laboratories, and member ofthe Department of GynIecology and Obstetrics, has long been influential in thedevelopment of improved pregnancy testing. Immunologic techniques have beenextensively compared and improved in his laboratory,
laboratories in the country performing 

and his is one of only two 
the Delfs-Jones bioassay for human


chorioni c gonad otrophi n.
 

The Applied Phyzics Laboratory of the Johns Hopkins University has longbeen Intnrested in bio-medical engineering. Primarily, they have been involvedIn cardiovascular research, the devulopment of intravascular pumps to be usedto occludIe la-ge vessel:3, and production of instruments designed to test forceand work. They have designed and developed all manner of delivery systems, andhave extensive experience with all phases of bioengineering research. 

Following is a list of pertinent publications completed by the faculty whowill be included in this program. 



C 
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Pertinent Departmental Publications
 

ABORTION
 

Johnson, J. W. C., 
Cushner, I. M. and Stevens, N.: 
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saline for therapeutic abortion. Amer. J. Obstet. Gynec. 94: 225-229, 1966. 
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J. Reprod. Med. 5: 65-69, 1969.
 

Wheeless, C. R.: 
 Outpatient tubal sterilization. 
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1970.
 

Wheeless, C. R.: 
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Wheeless, C. R.: 
 Outpatient sterilization by laparoscopy 
- A report of 666
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Wheeless, C. R.: 
 Elimination of second incision in laparoscopic sterilization.
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 Hormone production by placental cells
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REVIEW OF PERTI.NENT WORK BY OTHER INVESTIGATORS
 

L.rIntroduction
 

In 1970, 
 Malcolm Potts of the International Planned Parenthood Federationstated: "The termination of pregnancy is one of the oldest and one of the commonestforms of fertflit' control. No human community has ever showed a marked fall inthe birth rate without a significant recourse to induced abortion and it is unlikelythat.. .contraceptive procedures alone will provide a sufficient measure of
population control..."
 

In spite of the widespread

of needed 

current use and need for abortions, the provisionabortion services for the populations of either the well-developed industrialnations or for the agrarian societies of lesser developed countries is less than ideal.There is associated with all currently employed abortion techniques an incidence
of maternal morbidity and mortality and while this is decreasing, it is far from
totally eliminated. Late 
to have 

sequellae of abortion procedures have been demonstratedan ill effect on subsequent pregnancies with the resulting occurrenceimpaired fertility. ofBecause the currently employed abortion techniques that aresurgical in nature require utilization of either hospital or clinic facilities withtheir associated professionals and para-professional personnel, abortion costs to
individual patients and to specific populations are excessive. This problem is
compounded because of the required multitude of surgical approaches predicatedon the duration of pregnancy of the individual patient. Therefore, the large-scaledelivery of abortion services is currently wed to the delivery of general medicalservices with its own problems of costs, and mal-distributions superimposed on a
base of pregnancy termination knowledge that is lacking the ideal abortifacient
 
for all patients. 

For these reasons there must be continued search for an abortifacient thatmay be self-administered and productive of total uterine evacuation withrestoration of the menstrual cycle. It must be free of immediate sequellae andwithout influence on future reproductive capacity. 

The review of abortion literature demonstrates that man's interest andconcern in this area dates from antiquity. The techniques and agents employedrange from the ludicrous to the most sophisticated procedures and agents thatour current civilization can conceive. This review has been primarily directedtoward areas that may assist in the continued search for the ideal abortifacient. 



II. Post-Conceptive Anti-Fertility Agents 

A. Pharmacological Aents 
Substances designed to act after fertilization has occurred mayprevent continuation of pregnancy by (1) inhibition of implantation; (2) prevention
of embryonic growth; (3) production of endometrial shedding. Although the
mechanism would differ in each instance, 
 such substances would not be consideredpost-coital in nautre, but rather post-conceptive, implying actions during the
Interval after fertilization. 
 They would be administered either at a defined timeduring each cycle, or when menses is missed. They should have 100% efficacy,no toxicity, maximal simplicity of administration, maximal patient acceptability,and, in marginal doses taken at inappropriate times, not be teratogenic. 

At the present time, the only substances which can serve as post-coitalcontraceptives are estrogens. Their utilization may interfere with tubal transport,
with endometrial development, 
 or with some factor essential for early embryonicgrowth. There are multiple reviews on the use of estrogens as post-coital agents
or post-conception inhibitors. 

For agents primarily active at or just following implantation, anti-progestationalactivity appears to provide a common denominator. The inhibition of endometrialdevelopment necessary for normal implantation would appear to establish acondition analagous to the luteal phase defect seen clinically in humans.This is secondary to reduced progesterone output from the corpus luteum, eitherbecause of inadequate gonadotropin preparation or stimulation, or because ofan intrinsic enzymatic defect within the corpus luteum, therefore, the luteal
phase defect is associated with poor implantation, and early abortion because of
inadequate hormonal support.
 

Multiple non-specific embryotoxic agents have been investigated. While estrogenswill dis-upt the established implantation in rodents, this has not been observedin primates. There are, however, cytotoxic agents with anti-trophoblastic oranti-zygotic activity. Most of these have high maternal toxicity and arepotentially teratogenic when given in marginal doses or at a marginal time. 

Morris [1970], in searching for improved anti-fertiliyt agents, included thefollowing agents that act in the peri-implantation period: (1) M-xylohydroquinone(mXHQ); (2) ergotoxine (ergocryptin, ergocornine, ergocrystin); (3) estrogens andanti-estrogens; and (4) other hormones. To this list, one would have to add theprostaglandins, particularly as luteolytic agents. 

1. Anti-Proge stational and LuteolyticAgents 

a. Progesterone. Progesterone secretion by the corpus luteum is essentialfor the maintenance of the early pregnancy in the human. The luteal phase defectis associated with infertility, because of the common occurrence of early abortion. 



Clinical symp nology may simply be that of a delayed menses with a somewhatheavier period than normal when it does occur. There is the possibility, then,that dnti-progestational agents might be used to induce a controlled luteal phasedefect, and therefore effect early pregnancy termination. Such an approach topregnancy control has barely been explored. There is no means presentlyavailable to eliminate corpus luteum function, either by immunologic or drug therapy. 

1 M-xyvlohislae fro th"i quinone (_X'H1(2 M-xylohydroquinoneisolated f h (mXHQ), originallyfrom the oil of the field pea, has provoked considerable interest becauseof the persistent claim that it is a potent oral contraceptive [Sanyal, 1960]. In1953, Sanyal reported that mXHQ caused resorption of fetuses in the first trimesterin rats, but did not cause abortion in such animals once pregnancy was furtheradvanced. Batra and Hakim, in 1956, performed further experiments in mice andrats in which mXHQ did indeed produce abortion. However, Thiersch,no delayed mating, in 1956,found no failure of implantation, or abortion. On the basis ofearlier experiments with rats, the anti-fertility effect claimed for this agent wasthought to be related to interference with the peripheral action of progesteroneresulting in an endometrium unprepared for implantation. However, the antiproge sterone effect of this agent could not be substantiated by Banik andChakravarty. Pincus, in 1956, observed in rats a delay in mating, and reductionin the number of fetuses. Yet Prahlad and Kar showed that the administration ofmXHQ on the third and sixth days of pregnancy had no effect on the number ofimplantations in rats, and provides direct evidence against any anti-progesteroneor anti-estrogen effect of mXHQ. This agent has been tried in humans, two dosesof 300-350 mg. of the compound was administered on the 16th and 21st days of t'hemenstrual cycle and reportedly caused 50% reduction in fertility. However, on thebasis of animal experimentation, and the poorly controlled human study, one wouldconclude that this agent is not 
effective as either a contraceptive or abortifacient.
 

c. Protaglandins. There is great interest in the use of prostaglandinsfor fertility control in early pregnancy. The presence of a luteolysin was originallypostulated to explain the phenomenon of prolonged corpus luteum function followinghysterectomy in sheep [Bland and Donovan, Loeb]. Pharriss et al. in 1968proposed that the life span of the corpus luteum is critically regulated by localblood flow and demonstrated that a common venous pathway exists in thoseanimals which exhibit a local influence of the uterus on the corpus luteum. Itwas then postulated that a substance released by the uterus could regulateovarian blood flow by its vasometer activity. That prostaglandins played therole of a luteolysin was demonstrated by Pharriss and Wyngarden in pseudopregnantrats, by Blatchley and Donovan in the guinea pig, by Johnston and Hunter in the
hamster, and by McCracken 
et al. in the sheep. 

The concept that luteolysis may be employed as a mechanism of earlypregnancy termination effected by prostaglandin appears clear in many laboratoryanimals in which their placentas are not steroidogenic. The evidence is conclusivelysummarized by Pharriss [1971]. However, the situation isprimate where both the corpus 
far from clear in the

luteum and the placenta are steroidogenic, and thusthe mechanism of pregnancy termination remains obscure. 



Kirton et al. (1970b) injected PGF 2 subcutaneously in monkeys and demonstrated
decreased progestin levels in 24 to 48 hours. In the monkey, progestins measured 
in a normal cycle show a secondary rise beginning about Day 11 of the cycle, and 
this second peak is rapidly abolished by protaglandin administration in pregnant
monkeys during the period of placental dominance (after 40 days' gestation) does
 
not appreciably decrease progestin levels (1970a).
 

In the human, work is in progress on the luteolytic effect of prostaglandins. It

has been suggestc I by Karim and
(1971) and others that intravenous, intrauterine,

intravaginal administration of prostaglandin can cause in the late luteal
menses 

phase anr can induce early abortion (Bygdeman and Wiqvist, 1970). Wiqvist et al.


0
(1970) has shown that administration of PC 2a to the early pregnant female produces
 
no significant drop in progestin 
levels during the infusion before abortion. Using
eight-hour infusions of PC, F2 in six women, just after ovulation, they showed no
 
suppression of luteal function. 
 All females had subsequent menses at the expected

time, but 
two did bleed three to five hours after beginning the infusion. Bygdeman

and Wiqvist stated that the corpus luteuM was probably not affected 
 by the infusion,
 
as only a slight transient drop in peripheral progestin was measured. However,

the vasculature of the corpus luteum is 
 not well-established until at least Day 20,
and possibly infusions just after ovulation may be too early to affect corpus luteum
 
function. Karim (1971) 
 administered prostaglandin intravaginally to 12 women
 
of proved fertility who had passed their day of expected menses, 11 of the 12 bled,

and eight of these patients ultimately proved to be pregnant. 

Henzl et al. administered PGE 2 intravenously to four volunteers on three
consecutive days and serum levelsmeasured progesterone before and after the
 
infusion. No effect on 
cycle length was noted with prostaglandin administered 
soon after ovulation. However, administration on Day 23-24 was followed by
premature bleeding on but without
Day 25, a decrease in basal body temperature.

No consistent change in serum progesterone levels was seen in this preliminary

study. The infusion of PGF2a on v-rious days of the luteal phase 
has neither 
shortened the menstrual cycle, the duration of the rise of basal bodydecreased 

temperature, decreased serum progesterone levels, or decreased urinary

pregnanediol output. It would 
appear at the present time that prostaglandins do 
not exert a luteolytic effect in the human female (G. S. Jones, personal communication). 

Interest in the luteolytic effect revolved around the whole concept ofprostaglandins as menses inducers. At the present time, attempts beingare made 
to infuse women two to ten days past the first missed menses, to ascertain if 
pregnancy would be interrupted at this stage by myometrial contractions whether 
or not a luteolytic effect exists. Preliminary data from Scandinavia shows that 
of seven women so treated, three apparently aborted, and four went to requireon 
termination by surgical methods (Wiqvist, 1971). In the United States, a few 
sporadic reported cases have shown similar results (Wentz, unpublished). 

At the present time, the luteolytic effect appears unlikely and the reliability
of menses induction in very early gestation is uncertain. The possibility of
prostaglandin analogues performing such functions will be explored as they become 



available. It is possible that preliminary attempts to induce menses have usedsub-optimal doses for inadequate duration. It remains to be demonstrated that
prostaglandins offer an advantage over suction curettage. 

d. Ergocornine and Its Derivatives.. .as inducers of endometrial shedding,
primarily for the development of pseudopregnancy. 

SheJesnyak (1954) reported that the systemic administration to rats of ergotoxine(Ergocornine) prevented the development of deciduomas and this effect could hereversed by progesterone administration. EviJence of the direct action of ergotoxineon the hypothalamus had previously been presented by Buchanan and co-workers
(Buchanan and Roberts, 
 Roberts et al.) The inhibition of the decidual reaction
could be caused by disturbing the estrogen-progesterone ratio by the resulting
hyperthalamic suppression. 
 Shelesnyak (1955) went on to show that ergotoxineadministration disturbed the regularity of the estrus cycle, terminated pseudopregnancy, and produced abortion within 3 clays of administration, however, this
latter effect was limited to the first 7 post-coital days which in the rat, 
 includesthe implantation period. No teratogenic effect was seen in those rats receivingergotoxine after the 7thpost-coital day. Shelesnyak (1956) then showed the
administration of progesterone 
to rats given ergotoxine on the 4th through the 6th
day after copulation inhibited 
the gestation terminating action of ergotoxine. In
1963, Shelesnyak and Barnea administered ergocornine directly 
to the ovary,
uterus, and pituitary gland of pregnant and pseudopregnant rats. Ergocornine, inlocal administration, did not always induce the usual response, and in no instance
did estrus reappear or pregnancy terminate. It was concluded 
that the action ofergocornine (ergotoxine) was not mediated by direct contact between the drug and
the target site. Varavudhi and co-workers 
 showed that after the administration ofergocornine, the availability of progesterone was reduced, and that blastocystswere unable to nidate. The authors speculated that either ergocornine interferred
with the secretion of luteotropic hormone, 
 or with the secretion of progesterone
by the ovaries. They favored the interpretation that ergocornine acts by way of the

central nervous system, specifically via the hypothalamus. 

In the rat, maintenance of gestation depends on the steroidogenic function ofthe corpora lutea which can be maintained only by continuous luteotropic stimulation.Initially, pituitary gland insures the secretion of this luteotropin. However, duringthe course of gestation, the placenta becomes the source of these luteotropicfactors, although the exact time that the placenta acquires this particular endocrine
function in the rat is obscure. Kisch and Shelesnyak in 1967, showed thatergocornine administration failed to interfere with pregnancy after implantation,
even in the absence of the fetus. Data support the concept that ergocornine actsto suppress the pituitary luteotropic hormone, without modifying the capacity ofthe ovary to respond to trophic stimulation. When placentas had matured
sufficently to produce enough luteotropic substances, the ergocornine activity wasdrastically inhibited, and pregnancies were maintained. Unpublished studies fromIsrael have shown no such effect in the human but the drug has not been investigated
in early human pregnancies. 



2. Estrogens 

Numerous early observations have suggested that, in the rat and other 
species, various steroids can not only prevent conception, but can also interrupt 
established pregnancies. In 1966, Morris and Van Wagenen showed that 
estradiol-17B, stilbesterol, ethinyl estradiol, and mestranol would not only 
prevent implantation, but when given in early gestations, result in placental 
separation and death of the rabbit fetus. They commented that it was obvious 
that in the human, administration of estrogens had no effect incompatible with 
continued development of the fetus. This work resulted in continued use of 
diethylstilbestrol as a post-coital agent, effect in preventing implantation in 
the human if taken within 72 hours of coitus. 

Hill and Pierson, in 1958, reported that intramuscular diethylstilbestrol
 
was an abortifacient in SO% of heifers pregnant less than 150 days. Greenwald
 
(1961, 1963) reported 100% abortifacient efficacy of intramuscular estradiol in 
the rabbit and rat. Moris et al. , in 1967, investigated other synthetic estrogens 
and anti-estrogens, including clomiphene (Lerner et al. , Prasad et al.), ORF-3858, 
and others. Clomiphene had previously been found to interfere with implantation of 
the ovum in the rat (Segal and Nelson, Barnes and Meyer, Chang). It was found 
to have no effect on preventing pregnancy in primates, or to have any deleterious 
effects on the developing fetus (Morris, 1967). Clomiphene is now employed as 
an effective ovulation induction agent in humans. ORF-3858 was shown to be a 
potent anti-fertility agent in rabbit and rat. In the primate, it was slightly 
estrogenic, and when given after documented matings, no pregnancies have occurred 
(Morris, 1967). 

Bacic et al. in 1970 reported on the failure of large doses of ethinyl 
estradiol to interfere with early embryonic development in humans. Ethinyl estradiol 
was administered for seven days during early pregnancy in daily doses of 1 mg. 
to 20 women, and in daily doses of 5 mg. to 6 women. Abortion did not occur, 
and with present awareness of the correlation between diethylstilbestrol 
administration during pregnancy and the subsequent development of vaginal 
adenocarcinoma in female pregnancy, one would have to avoid the administration 
of any estrogen in early gestation (Herbst et al.). 

It is now established that estrogens in the primate and human may 
effectively act as post-coital contraceptives when given within a narrow.time 
range, but have no effectiveness in the post-implantation period. Their use 
in early gestation is restricted because of the development of vaginal adeno
carcinoma in female offspring. 

3. Cortisone 

Wagner in 1971, reported on the induction of abortion in the rabbit by 
hydrocortisone acetate injections. The threshold for oxytocin response of the 
uterus was found to have been lowered after cortisone injection. In sheep 
premature labor can be induced by the administration of either ACTH, dexamethasone, 
or cortisol. It is thought that this resulting steroid effect is mediated via 
alteration of placental activity. 



4. Miscellaneous Steroids 

Naqvi and Warren in 1972, introduced the concept of "interceptives", 
drugs interrupting pregnancy after implantation. They administered oxymethajone 
and durabolin to pregnant rats and observed that oxymethalone caused resorption 
of pregnancy in 87. 5% of the animals, probably due to an anti-gonadotropic effect 
of the agent. Durabolin, on the other hand, caused fetal resorption with only 
placental fra'gments remaining, and was thought to act either by interference with 
synthesis of progesterone in the corpus luteum, or acted competitively with 
progesterone at some uterine site necessiry for the maintenance of pregnancy. 

Cholesterol was shown by Selye et al., to have no effect on pregnancy 
interruption, whi]e dihydroepiandrosterone, triamcinolone, prednisolone and 
dexamethasone have some limited ability to interrupt pregnancy in the rat. 

5. Immunological Agents 

The utilization of immunologic methods for fertility control is currently 
in the developmental stage. Tissues of the reproductive system as well as its 
hormones are, or can be made, antigenic. Actively induced auto-antibodies and 
passively-induced hetero-antibodies may have profound influences on the processes 
of reproduction. 

Approaches to abortion induction by immunologic means would center on 
antibody production against: (1) the egg and embryo; (2) protein and steroid 
hormones; and (3) placenta, trophoblast and fetus. 

Little information on antibody formation to eggs or embryos has appeared, 
but some intriguing preliminary work has been done. Chang in 1949 discovered a 
serum factor which, in some species, produces lysis of eggs and embryos, the 
active factor may be anti-lysosomal (Edwards) . Tyler identified "fertilization" on 
u e surfaces of certain eqjgs, an antibody which can block egg cleavage. Blastokinin, 
identified in rabbit utcrine fluid, appears to be necessary for embryonic development 
(Daniel). Blastokinin is antigenic, and suppression of implantation would likely 
result from antibody administration. Theoretically, antisera might be prepared 
against any antigen expressed on cell surfaces of cleaving ova and blastocysts 
and impair progressive development. 

Protein hormones are antigenic and the actions of these antibodies have 
been investigated. It has been demonstrated in rats that antibodies to luteinizing 
hormone (LH) can inhibit the estrous cycle (Laurence and Ichikawa, 1968). These 
actions may be of prolonged duration. Loewit and Laurence demonstrated that 
rabbit anti-bovine LH serum administered to pregnant rats produced resorption of 
fetal implants up to the 12th day of gestation. Termination of pregnancy after 
neutralization of endogenous LH is probably due to interference with continued 
functioning of the corpus luteum (Loewit et al.). Antibodies to LH may interfere 
specifically with in vivo steroidogenesis, and it appears that both estrogen 
and progesterone synthesis may be inhibited. 



Spies and Quadri have investigated rabbit anti-ovine LH antiserumadministered to pregnant rabbits and produced regression of corpora luteainterruption of pregnancy. andPregnancies remained intact in animals treated witheither estrogen or progesterone in the presence of the antiserum indicating thatthe primary mechanism was an inhibition of endogenous LH function. Althoughthis approach has promise, it is not yet adaptable to human clinical trials. 

The actions of human gonadotropins have been inhibited by an extractfrom pooled urine of di ildren, appropriately called gonadotropin-inhibiting factor(GIr) [Davis et al. , Soffer et al.). Administration of GIF to mice at variousstages of pregnancy produced infertility, presumably by interferring with
 
implantation (Landau et 
al.) 

Antibodies to follicle stimulating hormone (FSH) have induced anestrous,lack of mating behavior, infertile matings, and resorption of implants in ratsand rabbits (Talaat and Laurence). The histological patterns of ovaries from
treated animals varied, but a constant finding was 
the prevention of normal

follicular maturation.
 

Steroid hormones coupled to proteins are antigenic. Ferin etdemonstrated that antibodies specific 
al (1968)

to estradiol-17B (E2) can inhibit the biologiceffects of exogenously administered E2, as well as endometrial stimulation andvaginal cornification due to endogenous hormone. The ability of specific antibodiesto block ovulation, and its restoration by diethylstilbestrol provides direct
evidence for the existence of a 
positive feedback role of estrogens in the releaseof leutinizing hormone (Ferin et al. , 1969). Besides elucidation of reproductivemechanisms, anti-E 2 will have important therapeutic possibilities. Clinical
 
testing is 
 not yet feasible. 

Antibodies to progesterone have been produced but these too are not yetready for clinical trials. An attractive possibility would be the induction of aluteal phase defect and poor progesterone support of an early gestation. 

In view of the anti-genicity of the embryo, and the immunologic competenceof the maternal organism, it is a reasonable approach to attempt termination ofpregnancy by immunologic techniques. In 1967, Kirby reported that all attemptsdirected specifically to immunize the maternal organism against paternal transplantation antigens present in the fetus had proved ineffective. Using an immuneserum produced in rabbits by intravenous injection of living mouse thymocytes,Kirby produced involution of the corpora lutea and immediate termination ofpregnancy in mice. The action was revci:_;ed by the simultaneous administrationof progesterone. Serum given soon after mating prevented egg implantation, evenafter exogenous progesterone administration, and it was postulated that the serumhad interferred with the mechanism by which the blastocyst initiates the decidualresponse in the mouse. A non-specific action, as an example, damage of the
uterine tissues, was not ruled out. 



Brent (1967) immunized rabbits with placental extract, and used the 
pooled sera for injection into pregnant rats. The antisera produced embryonic
death, fetal growth retardation, and malformation. Similar results were obtained 
with rat kidney antiserum (Brent, 1961). 

As immunologic techniques have become more refined, the antigenicity of 
the trophoblastic cells has been demonstrated. Gross in 1970, stated that there 
was no evidence of antigenicity of trophoblast. However, Koren et al. in 1969 
demonstrated in vitro proof of the antigenicity of trophoblastic cells as indicated 
by a fluorescein technique, this was later confirmed by Douthwaite and Urbach. 
The problem is not one of lack of antigenicity, but rather lack of expression of 
antiqenicity. Under normal physiologic conditions, the trophoblast may be 
incapable of manufacturing or expressing on the cell surface histacompatability
 
antigens. It has also been suggested that although histacompatability antigens
 
are present on trophob]stiC cells, they are prevented from reaching and
 
sensitizing the maternal host by a layer of surrounding fibrinoid material (Avery
 
and Hunt, Currie at al.). However, the absence of this fibrinoid layer in other
 
than hemochorial placentas argues against its general immunologic significance
 
(Koren et al, 1969).
 

Koren et al. (1970) compared the biologic and immunologic activity of 
placental antigens prepared from whole placental homogenates, and placental 
cell suspension, primarily trophoblasts. Both preparations appeared to be 
antigenic in rabbits, and the immunologic and biologic activities were equal. 
When pregnant mice were treated with rabbit anti-placental sera, prTegnancies 
were rapidly interrupted, but significant abnormalities were found in the maternal 
liver, kidney, and uterus. Prominent foci of coagulation necrosis and associated 
inflammation existed in the liver, and proliferative glorrerular changes and tubular 
degenerative changes suggestive of glomerular nephritis were found. Koren 
indicated that fractionation of whole sera drastically reduced the pathologic 
changes in the kidney. The possibility exists of producing a "pure" trophoblast 
antigen capable of stimulating formation of a specific placental antibody. 

Gusdon has reported on the possibility of immunologic destruction of 
placental or fetal tissue. Antibody activity directed against preparations of 
human placental lactogen (HPL), has been found primarily in postpartum patients 
(Gusdon et al.). A possible reason for survival of the placental allograft may 
occur by immunologic enhancement. Although antibodies develop against host 
antigens, the very presence of these antibodies which are not capable of tissue 
destruction, prevent rejection by the host lymphocytes. Antigenic sites are 
covered by antibody, which protect the tissue from sensitized lymphocytes 
primarily responsible for the rejection mechanism. Antibody to HPL may play 
such a role. In 1972, Gusdon treated pregnant rats with anti-HPL rabbit serum. 
Implantation occurred without complication in these gestations, but, after a 
short period of time, destruction of fetal tissue commenced. Within a month, 
normal estrous cycling recurred. It was suggested that the elucidation of this 
anti-fertility mechanism might lead to an effective, immunologically-induced 
method of contraception. 



The evidence cited clearly indicates that reproductive processes
be controlled or modified 

can 
by immunologic techniques. The problem at presentis to develop adaptability to the human, such that normal reproductive function 

returns after such treatment. 

6. Metals and Ions 

Early attempts to study induced abortions utilized solutions of metallic
 
ions.
 

In 1925, Bell showed that lead had a peculiarly selective action on thechorionic cells of rabbits producing abortion without affecting the maternal organism.Colloidal su;pensions of mciallic load produces coaq;ulation necrosis of thetrophoblastic cells, beiqjniing at the growing edge of the fetal ectoderm., Thespecific action of lead, a known aboifacij.e:it, had not previously been demonstrated.Datnow, in 1926, investigated the abortifacient activity of Imultipl]- substances,
including cadmnium, lead, and thelenium. 
 The intravenous route of administrationwas used in rabbits and all products of conception were examined. Coagulationnecrosis was produced by all preparations cont.aining lead. Intraplacenta! hemorrhagewas caused by cadmium, thelenium, and lead in large doses. In no instance was

death of the embryo the primary cause of abortion.
 

The most signi ficant modern work on the contraceptive efficacy ofmetallic ions was carried out by Zipper, Model and Preager. They compared theeffects of zinc, copper, tin, silver and magnesium in rabbits noting that copper
had outstanding anti-conceptive properties. 
 The work has now been extended tohumans, comparing a T-shza!r,,d device of polyethylene plastic with and without acovering of copper wire. The copper ion in very low concentrations is an effectiveenzymatic inhibitor, and it is possible that fertilization occurs normally while 
implantation and embryonic growth are inhibited. 

There is no evidence at present that intrauterine instillation of metallicsolutions would be effective as an abortifacient in the human. 

7. Cytotoxic Drugs 

A remarkable volume of literatu-e has appeared concerning the use ofvarious nucleo-toxic and cytotoxic drugs as abortifacients. A partial listing of 
those agents studied include: 

1. Anti-metabolites, assuch aminopterin, 6 -mercaptopurine, and 
aza uridine;

2. Alkalating agents such as nitrogen iustard, chlorambucil, and 
cycloph osphamide; 

3. Anti-mytotics, including podophyllotoxin, colchicine and its
derivatives, urethane, and actinomycin-D;

4. Other agents, including the alkaloids vinblastine and ergocornine. 



In 1948, Thiersch and Phillips reported that administration of the folic 
acid antagonist, 4 -amino-pt, roylgjlutamic acid (aminopterin) destroyed litters 
of mice, rats, and dogs when given in the first trimester of pregnancy. A direct 
toxic action on the embryonic mesenchyme of the fetus appeared to be the 
mechanism, as the decidual and placental tissue appeared to be unaffected.
 
In 1952, Thiersch began controlled studies of orally administered aminopterin
 
to Induce therapeutic abortion in women wiLh cancer, tuberculosis or other
 
serious illnesses. A dose of 6 to 12 mg. of aminopterin were administered over
 
a period of two to five days in women who were scheduled to undergo surgical
 
termination of pregnancy. Fetal death and spontan,-ous abortion resulted in 10
 
women after 18-20 days of treatmr nt, but in two instances, the drug lailed to
 
induce fetal death and surgical evacuation was required. Live fetuses were
 
found with malforn:ations including hydrocephalu.s, cleft palate and meningocoeles.
 
Subsequently, Thiersch reported 
an additional 12 cases of women administered
 
aminopterin, daraprim, or a:'oserine. Aminopterin failed to induce abortion in
 
six of the twelve womren, and the results of the other drugs were inconclusive. 
Thiersch concluded frum this work that unless folic icid antagonists were 
administered at the appropriate time in pregnancy, from two to six weeks, their 
action was unreliable and would lead in some instances to the delivery of malformed 
infants. Later studies have substantiated the unreliability of aminopterin as an 
abortifacient (Goetsch, 1962). 

In this interval of time there have been multiple reports of patients who
 
either took or were given aminopterin to induce ilicit abortion. Warkany et al.,
 
Emerson, Meltzer, Shaw, 
 and Steinbock all have reported infants exhibiting
 
anomalies including facial, skull and central nervous 
system defects, and associated 
appendage anomalies. Undesirable maternal effects have been similarly reported 
in association with aminopterin. One must conclude that aminopterin is an
 
inappropriate agent for use as an abortifacient.
 

Didcock et al. in 1956 investigated the effects of colchicine, podophyllo
toxin, demecolcin, and other nucleotoxic compounds on pregnancies of mice and 
rabbits. These substances, given orally or by injection, differ considerably in their 
ability to interrupt pregnancy. The most active are the spindle poisons, 
podophyllotoxin and the colchicine derivatives, which are consistently capable
of interrupting pregnancy in closes not toxic to the mother. The chromosomal poisons 
are less active, and only produce an effect at levels which are also lethal to the 
mother. The anti-metabolites, 6-mercaptopurine, d-glucosamine, and 4-amino
methylglutamic acid, were almost completely inactive when given to mice between 
the l1th and 13th days of pregnancy, but were more effective at the time of 
implantation, the seventh to Theeight day of pregnancy. main contribution of this 
work was to show that the intra-amniotic injection of such nucleotoxic substances 
provides a simple and reliable method of testing drugs for such properties. 

Jackson et al. in 1959 employed 6-diazo-5-oxo-L-norleucine (DON) in 
pregnant mice. In mice, DON will interrupt pregnancy at all stages of gestation 
with doses which are only a fraction of the LD 5 0 . The evidence suggests that 



DON has direct toxic activity on the embryo, since progesterone administration
 
did not prevent abortion. Two 
 important findings limit serious consideration for
 
clinical utilization. First, when DON is administered at mid-terrr, the fetus
 
dies, but intdct placentas may be foun1d following fetal absorptio! thus providing
 
a source of infection and hemorrhage. Secondly, sub-fetotoxic doses decrease
 
the average weight of .he survivinj newborn mice, suggesting the existance of
 
long-term effects in the surviving offspring. In view of the high therapeutic

ratio of DON, the authors conclude that it may be possible to produce complete
 
abortion in every instance. 

Sanders et al. in 1961 reported that 6-azauridine was an oral agent which
 
might control human pregnancy with minimal toxic effects. 
 These workers established 
the optimum time for drug administration, its efficacy, and its dose-dependent 
toxicity. They showed that at abortifacient doses, 6-azauridine has no effect on 
the unfertilized ovum, the fetus in late pregnancy, or on the mother. 

VW-jta and Jirasek treated 15 pregnant women with intravenous 6-azauridine
 
and performed surgical termination 24 hours to eight days afterwards. Most cases
 
demonstrated marked degenerative changes of the 
 trophoblast, except those in which 
the pregnancy was relatively advanced. 

In 1967, Morris et al., investigated a number of compounds in an attempt
to find a useful, non-toxic, effective post-coital anti-fertility agent. The alkaloids 
employed had variable anti-fertility effects in the rabbit. Ergocornine was 
ineffective, and vinblastine appeared to be teratogenic. Colcemide produced
complete zygote-destruction after implantation in the rabbit, but there was no 
detectable effect on the primate fetus. Three anti-metabolites, a pyrimidine, a 
ribonucleoside, and a purine were also studied. 5-fluorouracil had little effect
 
on the rabbit fetus, but 6-mercaptopurine and 6-azauridine 
produced litter destruction 
in early pregnancies and marked teratogenesis in mid-gestation. 6-mercaptopurine
did not inhibit pregnancy when administered in the luteal phase days 28 to 30 inon 
monkeys.
 

Sasena and Chaudhury tested an orally active synthetic derivative of 
6-azauridine, a:i- showed that, in rats, the drug had relative lack of toxicity 
and increased efficacy as an abortifacient at large doses. 

In 1970, Van Wagenen et al. reported on the abortifacient and teratogenic
effects of I acetyl-6-azauridien in the monkey. In 14 pregnancies, treatment 
at different dosages induced 13 delayed abortions between the 36th and 131st day.
However, one pregnancy carried to term, and hysterotomy revealed a malformor 
male infant. The drug was then administered on days 27 to 30 of 50 menstrual 
cycles, and with an expected conception rate of aL least 10, only three pregnancies 
were identified. The observed pregnancies terminated in spontaneous abortion 
on days 23, 24, and 30. This abortifacient effects in the monkey was achieved 
with doses that produced no maternal evidence of toxicity. With such low toxicity
and apparent abortifiaient efficacy, it was suggested that this compound should 
undergo controlled investigation as an abortifacient in humans. 



The number of anti-mitotic and anti-metabolic drugs is large, as
 
enumerated by Nicholson. 
 The observed toxicity, the potential teratogenic

effect on surviving fetuses and the unknown effects 
on future pregnancies limit,
 
at this time, the clinical utilization of cytotoxic agents.
 

B. Physical Techniques 

Ionizing Radiation 

Rapidly dividing tissues is quite sensitive to ionizing radiation. Gilman 
and Beatjer in 1904 exposed fertilized eggs to x-rays and reported the production
of various anomalies. Between 1920 and 1.930 multiple workers established that 
radiation during late pregnancy in animals could cause pregnancy termination
 
(Schinz), that radiation produced direct fetal injury and not mediated through
was 

damage of the corpus luteum (Driesen), that alterations could occur in the mitotic
 
activity of the developing brain (Regaud et al.), and that embryo of rodents were
 
more sensitive in early than in later stages of gestation (DeNobele and Lams).

In 1929, Coldstein and Murphy studied 75 children irradiated while in utero, and
 
showed that 37% manifested mental and physical abnormalities thought due to the
 
irradiation.
 

In 1936, Mayer et al. , encouraged by the favorable reports of Ganzoni and 
Widmer in 1925 and Stern in 1928, reported on a ten-year experience of 200 
therapeutic abortions induced by irradiation. A uniform technique was used, with 
60% of a skin erythema dose (600 r measured in air) given to the center of the 
uterus usually by two opposing ports, on two successive days. Abortion followed 
in 96% of the cases, three to 150 days after treatment with an average of 33 days.
In over 50% of the women over 25 years of age, permanent amenorrhea and 
menopausal symptoms resulted. At least five of these patients had subsequent 
normal pregnancies. 

The mechanism of abortion appeared to be radiation-induced fetal death 
rather than by effects on the ovaries or placenta. No damage to the uterine 
musculature, parametrial tissues, placenta was documented. In actuality, theseor 
cases were excellent examples of missed abortion, that is, fetal death probably
occurred some 14 days after treatment, and uterine contractions were initiated 
sometime thereafter. The pregnancy was never permitted to continue to term, 
and radiation was repeated after four weeks if the fetus was still alive. 

Multiple articles have since appeared on the teratogenic effect of 
irradiation (Oreim; Uchida; Schull and Neel). The article by Mayer is one of few 
expousing this technique as a means of abortion induction. The utilization of 
ionizing radiation as a means of inducing abortion is inappropriate because of 
the known carcinogenic and potential genetic risks. 

Ultrasound 

Ultras ound has quite recently been employed as a valuable tool in 



obstetrics. In a review by Sunden in 1964, various characteristics of the 
medium were described. Ultrasound can cause a rise in temperature in a medium 
due to absorption of sound energy and its subsequent conversion to heat. It can 
cause destruction of cells arni cell groups, and has been used to treat malignant 
tumors. Sachs and Wgener in 1950 produced resorption and stillbirth in pregnant 
rabbits, and similar experiments were performed by Thiele in guinea pigs and 
mice. l-lo'ever, other workers were unable to confirm these findings, (Fierz and 
Denecke, Mohr and Rliter, Bruschke, and Bobrow at al.). 

Kamoxsay and Gy.O. gave ultrasound treatment to 150 women in the 
second and third months of pregnancy, without resultant abortion. The dosage 
frequency Fand intensity employed was far below that used to achieve abortion in 
animals, and not greatly increased ahove that which is used diagnostically in 
obstetrics. 

There are now multiple reports demonstrating that, at intensities adequate 
for diagnostic work, no deleterious cell effects or ch-omosomal abberrations will 
occur (Loch et al. , Fischer et al. , Bernstine). In contrast to the 20-30 milliwatts 
per square centimeter intensity used for diagnosis, intensities of 50-100 watts 
per square centimeter can produce isolated, precise, and repeatable tissue 
damage (Ballantine et al.). Loch et al. reported that therapeutic intensities of 
0.05--3 watts per square centimeter interfere with cell proliferation in tissue 
culture, and resulted in growth retardation. 

The science of ultrasonic diagnosis and therapy is still in its infancy. 
Animal experiments have demonstrated that conception interruption is possible. 
The concept of utilizing ultrasound therapy as an abortion technique remains to be 
explored. 

Imrie in 1971 reported on three women receiving short wave pelvic 
diathermy during pregnancy. Abortion occurred in the single case treated in the 
prei-ovulatory period and despite a subsequent positive pregnancy test, no 
fetus was ultimately found. 

The possibility of diathermy as a means of abortion induction has not been 
explored. One might expect the method to be unreliable, and extensive animal 
studies would first have to confirm its safety to adjacent tissues. 



Il1. First Trimester Abortifacients and Techniques 

A. Pharmacological Agents 

1. Malucidin
 

Malucidin, an extract of brewer's and baker's yeast, was originally 
prepared by Parfentjev, who was investigating its therapeutic effect on various 
animal infections. An anti-fertility activity was suspected and studies in dogs 
indicated that resorption of fetuses occurred after intravenous administration. 
Such treated dogs demonstrated rapid respiration, diarrhea, hypotension, weakness 
and dizziness (Whitney, 1959, 1960). Small doses given for several days prior 
to definitive treatment appeared to desensitize the animal and reduce the observed 
side-effects. Pathologic examination of the dogs uteri revealed necrotic placentas 
and hemorrhagic decidual areas, and the embryos were reabsorbed. No mechanism 
of action was postulated. Administration to cats and ewes produced embryo 
resorption, but an effect on rat or rabbits pregnancies was not noted. 

Van Wagenen administered malucidin intravenously to two pregnant Rhesus 
monkeys and failed to demonstrate an abortifacient activity. In 1969, Levi reported 
on malucidin administration to pregnant mice. Administration of six and eight mg.
of malucidin resulted in complete resorption of the fetal products, but at the 
eight mg. aose approximately one-third of the animals died. Larger doses than 
eight mg. were consistently lethal. These observations indicated that a rapid 
lysis and resorption of the fetus occurred suggesting activation of a proteolytic 
enzyme system. Mechanisms of action might include (1) activation of a pro
enzyme or a precursor; (2) inactivation of proteolytic enzyme inhibitors which are 
known to be elevated during normal pregnancy; (3) changes in permeability leading 
to the release of intracellular enzymes; and (4) premature release of active enzymes 
known to increase postpartum and thought to be responsible for the involution of 
the postpartum uterus. No further publications have appeared concerning this 
agent. 

Studies have not been carried out to the extent that clinical application 
in humans might be considered. Utilization in early monkey pregnancies 
might be appropriate if locally administered to observe its effectiveness in 
producing endometrial shedding. If locally active, its untoward effects may be 
effectively curtailed. 

2. Potassiuri Permanganate 

Potassium permanganate (KMnO 4 ) is an oxidizing agent which, when in 
contact with moisture, is reduced to potassium hydroxide and maganese dioxide 
(Lammert and Scott). It is a systemic poison which causes hemolysis and release 
of potassium from damaged red blood cells (Jetter and Hunter). Smooth muscle 
is stimulated by direct contact with a 0.2-1% solution of KMnO 4 . In pregnant 
guinea pigs oral administration causes death of the embryos. Similarly, abortion 
may be effected in pregnant mice (Cabaniss and Clark). 

Potassium permanganate as an abortifacient is ineffective, despite lay 



opinion to the contrary. Carney in 1953 reported on the use of vaginal KMnO 4in 20 cases, of which only 12 were subsequently proven to be pregnant; in no
instance did abortion occur. 
 Of 45 cases reported from Charity Hospital, onlyfive terminated in abortion (Johnson). Of nine cases reported by Lammert and

Scott, only one aborted. In 1964, 
 March and Webster reviewed 105 cases inthe literature and reported 23 of their own. Only nine of these were known tohave aborted. Complication of use of potassium permanganate included severevaginal hemorrhage, chemical burns of the vagina, shock, and pelvic
peritonitis (Shull, Kobak and Wishnick; Wanamaker; O'Donnell; Bookrajian and
Wagner; Miller; Brudenell). 
 It would appear that potassium permanganate is

ineffective as an abortifacient and is an exceedingly toxic agent.
 

B. Mechanical 

The previous sections of this review, the post-conceptive abortifacients,
pertains to the first two weeks of the first trimester of pregnancy. However, 
 manyof the approaches to pregnancy termination descrived may be applicable to theremaining weeks of the first trimester pregnancy. The present section is devotedtechniques of abortion and abortifacients that are 
to 

or appear to be applicable to the
 
management of the fully established first trimester pregnancy.
 

1. Dilatation and Curettage 

Surgical evacuation of the uterus is presently the method of choice for
pregnancy termination at 
12 weeks gestation or less (Nathanson). Vacuum methods
have superceded sharp curettage because of ease, speed and decreased bloodloss (Nathanson, Kerslake and Casey). Outpatient procedures now predominate,eliminating the necessity of utilizing hospital in-patient beds. Local anesthesiaand systemic analgesia have replaced general inhalation techniques with a
decrease in the risk inherent in usage of the latter. 

However, despite the obvious improvements that have been made in thetechniques, the procedure is still primarily a surgical one, and hence has aninherent morbidity and mortality (Nathanson; Kerslake and Casey; Pakter et al.; Brody). 

While uncommon perforation of the lower uterine segment or uterine fundus
is a serious complication of surgical termination, 
 the incidence of uterine perforationranges between 1.4 to 2.5 per 1000 patients (Nathanson; Pakter et el.; Brody).
Approximately 30 to 50% of such patients require exploratory laparotomy. Surgicalexploration is mandatory if a suspicion that intestinal injury has occurred as when a perforation has extended into the broad ligament with its attendant uterine arteryor vein laceration. Most would agree that uterine perforations occur when theoperator is inattentive to the position of the uterus, of to the location of the uterinecavity, when there is failure to maintain traction in the uterine cervix,
the uterus remains in a relaxed condition, or when the uterus is relatively 

when
large

and the operator is inexperienced. 

Hemorrhage and infection are complications not restricted to surgical
termination but which adds to the morbidity of the dilatation and curettage. Both 



of these complications commonly indicate incomplete evacuation of the uterus. 
Retained products of conception frequently require repetition of the surgical
evacuation for the control of either bleeding or associated infection. The

Incidence of this requirement varies between 2.9 to 3.5 
per 1000 patients
(Nathanson; Pakter et al.). An infection rate of 15 per 1000 and hemorrhage rate
of 2 .1 per 1000 in association with curettage is experienced (Nathanson). 

Surgical termination of the first trimester of pregnancy has been effectivelyprovided for large populations. Currently the approach to the first trimester 
abortion is more satisfactory than that for the mid-trimester abortion (Brody).

A research however 
 should continue for a self-administered agent that would free
 
the abortion patient from established medical services.
 

IV. Mid-Trimester Abortifacients and Techniques 

A. Pharmacologic Agents 

1. Hypertonic Solutions 

Of the hypertonic solutions employed for the induction of abortion,

sodium chloride is most commonly used 
in both this and other countries. Of
72,988 abortions reported to the Joint Program for the Study of Abortion (JPSA)

14, 690 or 21.1% were accomplished by the use of hypertonic 
saline (Tietze and
Lewitt). A rough estimate of the total number of saline abortions carried out in'

this country is 
 derived from a consideration of data collected by the Communicable
 
Disease Center of the Department of Health, Education 
and Welfare which indicates
that approximately 200,000 to 235,000 legal abortions were performed in 1970.
 
If 21% (the figure given by JPSA) were accomplished by hypertonic saline, this
 
means that in 1970 alone there were 
from 44,000 to 49,350 such terminations. 

Although the concentration of sodium chloride used for this purpose

has ranged from 
 10 to 35%, the vast majority of cases are completed with 20%
solutions. The volume of hypertonic saline employed has also varied; most reports
described the removal of as much amniotic fluid as possible and the replacement
with an equal volume of 20% sodium chloride up to a maximum of 200 ml, success
has been reported with as little as 30 ml. Many of those using this technique
 
express the opinion that the volume of hypertonic solution injected should not

significan tly exceed the volume of fluid removed 
 (Menzies and Hawkins). Others
routinely inject about 200 ml even though considerably less has been withdrawn. 
Although isolated instances of severe complications and even deaths tend to 
suggest that the total amount of salt injected is an important factor in determining
complications, there is a paucity of controlled data to support any definitive 
conclusions. 

All would agree that the optimum amount of sodium chloride is the
minimum quantity that gives consistently good results, yet there has been no
systematic approach to determine a minimum effective dose based upon the duration 
of pregnancy. 



Experience with hypertonic solutions of glucose, usually 50% solutions,
has come largely from other countries although sporadic use has been reported
in the United States Olsen Wood et al.,(Hrosset, et al., 1962) The amounts 
used have been variable although most recommend 200 cc. of 50% solution to 
replace an equal volume of aspirated amniotic fluid. Because of several reported
Instances of sev,,re sepsis and death, often from clostridial infections (Briggs,

MacDonald et dl.), tile employment of this agent has been largely abandoned.
 

Duration of Pregnancy 

All would agree that the termination of unwanted pregnancies to the

twelth week of gestation is best carried out by surgical means such as vacuum
 
aspiration. The use of hypertonic solutions was 
 introduced as an alternative to

the more complicated and risk-associated hysterotomy when the size of the 
uterus
has progressed to the point that interruption by curettage aspiration isor vacuum 

no longer safe. Hypertonic solutions 
have been used to induce abortion as early
 
as 12 weeks and as late as 28 weeks (Jaffin et al.).
 

Several considerations are important in determining the appropriate
time for carrying out the procedure. For instance, the transabdominal introduction
of a needle into the amniotic sac is exceedingly difficult prior to the 14th week and
the chance of failure remains high until the 16th week after which the likelihood 
of success exceeds 95%. While t';re are probably many reasons for the difficulties 
encountered prior to the the16th week, most pertinent ones relate to the small
 
size of the amniotic sac, the pelvic location of the 
 uterus and the observation that
fetal membranes generally become fused with the uterine wall only after the 16th
 
week of gestation. For these-reasons, those using hypertonic solutions for
 
induction of abortion prior to the 16th week have to
often turned a transvaginal

approach with introduction of the 
solution either into the amniotic sac or into 
an extra-ovular position (Ruttner). Wagner et al. have described a transvaginal
approach with injection through the anterior lip of the cervix into the amniotic sac. 
The use of extra-ovular hypertonic saline for the induction of abortion was first

reported by Svane, who introduced the solution through a transcervical catheter.
 
The amount of solution introduced depended upon the duration of pregnancy

beginning with 50 ml for a pregnancy of 12 weeks and increasing to 90 ml at
 
16 weeks of gestation.
 

Resulting Amniotic Fluid Changes 

Using 200 cc. of 20% NaC1, Turnbull and Anderson found that amniotic
fluid sodium concentrations rapidly decline from a peak value of approximately
2,500 MEQ/1 to about 500 MEQ/1 per liter after 12 hours. Simultaneously, there is 
a marked increase in urinary sodium excretion and, assuming a normal kidney
function, there is usually little r no increase in serum sodium concentrations. 
The same authors reported a rise in serum sodium of about 10 MEO/1 although
others have reported no significant change. By the time abortion has occurred 
approximately 60 to 70% of the salt load has been cleared in the urine. 



The chloride concentration in amniotic fluid has been measured by
Kovaks following injection of hypertonic saline into one sac of a twin gestation.

Chloride concentrations in the amniotic 
sac receiving the saline increased Irom
 
a pre-injection level of 114 MEQ/l to an immediate peak value of 1776 
MEQ/1.

Three hours post-injection 2 concentration in the amniotic fluid had fallen to
 
800 MEQ/) and at the time .. abortion it was reported as 200 MEQ/l. 

Following introduction of hypertonic saline into the amniotic sac, the

amniotic fluid volume increases over the next 
few hours by approximately 30 to

50% and then remains stable. This increased volume of fluid is from plasma 
water. 
The amniotic fluid is usually isotonic at the onset of uterine activity. 

Uterine Activity 

Studies by Bengtsson and Csapo indicate that following intra-amniotic
injection of hypertonic saline the resting amniotic pressure averages 30 mm. FHg.
This activity continues to increase with time and progresses to 70 to 90 mm. 1-1g. during
active labor. They further showed that this spontaneous progression of uterine 
activity could be blocked at least for limited periods by the use of various 
progestational agents which resulted in a delay in completion of the abortion. 

Maternal Changes 

Assuming a healthy patient with normal kidneys, Lhere is a marked increase
 
in urinary sodium excretion and consequently no significant increase in 
serum
 
sodium following the use of intrauteriine hypertonic saline. Plasma volume does
 

decrease and patients frequently complain of thirst. 

Various coagulation factors have been measured in normal patients who
have received intrauterine hypertonic saline. Stander et al. reported that 2 to 6
hours post-injection there is an increase in circulating fibrin and at 10 to 20 hours

there is a decrease in platelets with a minimum value of 91,000. An 
 accelerated 
euglobulin hysis time occurred in one of three patients beginning at 25 hours 
post-injection and spontaneous proteolysis was also present in one of the three
patients. Factor II decreased in two of four observed patients. In general, all
 
of the observed changes occurred before 
abortion had been completed and following
abortion all factors were observed to return to normal values. The patients studied 
by Stander were all normal and at no time exhibited any clinical manifestation of
 
coagulation abnormalities. 
 Clinically significant coagulation abnormalities with 
severe bleeding has also been reported and will be described under complications. 

There remains some controversy concerning the urinary excretion of
placental hormones associated with intra-a'rnniotic hypertonic saline. Csapo
and Bengtsson and Stormley, have reported a significant fall in pregnanediol
excretion after saline injection and before the increase in spontaneous uterine 
activity. Klopper et al., cn the other hand, found pregnanediol excretion to remain
unchanged until placental separation was complete. Estriol excretion falls sharply
immediately after the injection of hypertonic saline (Klopper et al., Csapo, 1970). 



Placental Changes 

Bengtsson and Stormby have determined placental changes associatedwith Intra-amniotic hypertonic saline; the placenta Is grossly edematous andmicroscopically shos a necrotizing placentitis most marked immediately beneath 
the fetal membranes. 

Petal Changes 

Fetal death usually ensues within a few hours following injection ofhypertonic solution as demonstrated by cessation of fetal movements and theabsence of the fetal heart by ultrasound. However, fetal death is not necessaryfor the occurrence of abortion. Bengtsson and Stormby report small red spotsscattered over the fetal skin; histologically these consist of dilated cutaneousand subcutaneous vessels filled with blood. There is usually maceration andpeeling of the skin and except for autolysis the internal organs have been
 
described as normal.
 

Success Rate 

The major cause of failure with this method is the inability to introducea needle into the amniotic sac. Prior to the 16th week of pregnancy such failures are relatively common but after the 18th week success is virtually assurred(Gochberg and Reid). All would agree that in the absence of a free flow ofamniotic fluid, injection of saline should not be accomplished because of therisk of intravascular injection. If a minimum of 100 ml of 20% NaCl is introducedinto the amniotic sac induction of abortion is almost certain (Millar and Harvey,Pathak). Cillmer et al. reported a 100% success rate in 102 successive patients

where infusion of saline 
was successful. 

Injection-Abortion Interval 

In the 102 cases reported by Gillmer et al. , the interval between injectionand abortion ranged from II to 98 hours with a mean of 39.7 hours. They found
 no correlation between the injection-abortion interval, 
 and the duration ofpregnancy, or the parity of the patient. Gochberg and Reid in their series of
23 cases reported a mean interval 
from injection to abortion of 36.5 hours.
routine use of intravenous oxytocin following 
The
 

saline injection has been demonstratedto shorten the interval between injection and abortion. Lauersen, in a controlledstudy demonstrated that with the routine use of intravenous oxytocin the interval
could be shortened from a mean of 40 hours to one of 15.3 hours. 

Complications 

The Joint Pro gram for the Study of Abortion has reported an overallcomplication rate of 27.5% with major complications occurring in about 2.7%of the cases. Their figures clearly indicate the increased rate of complicationin the non-private patient population. Fever has been reported to occur in eight 



of forty-two cases by menses and in four of 102 cases reported by Gllmer et al. 
Thirty-one of 102 patients reported by Gillmer et al. required evacuation of the 
placenta under general anesthesia; the incidence of retained placental fragments 
was lowest in those abortions performed after the 16th week. Hemorrhage 
sufficient to require transfusion occurred in 3 of 323 outpatient saline abortions 
described by Schulman; -1 out of 102 patients described by Gillmer et al. required 
transfusions. 

Catastrophic reactions including shock, generalized abdominal pain 
and even cardiac arrest have bee!n described in occasional patients either during 
or immediately following the injection of the hypertonic solution (Wagatsuma). 
Experimental studies on dogs by Johnson and Cushner indicate that such reactions 
probably result from the inadvertant intravascular injection of the hypertonic 
solution and are mediated at least in part by reflex receptors located in the 
pulmonary vessels (Agarwal et al.). 

Serious delayed reaction occurring several hours after the injection of 
hypertonic saline have also been described and include such symptoms as 
headache, lethargy, coma, intense thirst and seizures (Cameron, Frost, and Weiss). 
Such reactions are often associated with severe degrees of hypernatremia and in 
several instances the outcome has been fatal. It therefore appears that in such 
patients there is an unusually rapid transfer of sodium into the maternal circulation 
but there have been few clues to indicate why this occurs (Sotos et al.) 

Several patients following intra-amniotic infusion of hypertonic saline 
have been reported to show coagulation defects of serious proportions and these 
have been associated with hemorrhage. Beller et al. reported three such patients 
who demonstrated a decrease in platelet number, fibrinogen concentration and 
factor V activity and an increase in fibrinolysis breakdown products. Patients 
underoing such changes are often first identified by the occurrence of vaginal 
bleeding followed by bleeding from needle puncture sites. Following completion 
of the abortion, the coagulation changes have generally returned to normal. 

Following the use of intra-amniotic hypertonic glucose there have been 
isolated reports of overwhelming infection usually with clostridial organisms and 
usually with a fatal outcome (Briggs, MacDonald). For this reason, glucose 
utilization has been largely abandoned. 

It would appear that many of the serious complications following the 
use of intra-amniotic hypertonic saline result from the inadvertent intravascular 
injection of the solution or leaking of the solution into the maternal circulation 
following the injection. Amris and Jepsen, using hypertonic saline labelled with 
Vitamin B12 and T-1824-albumin found significant amounts in the maternal 
circulation in eight of 14 patients. The maternal infusion usually occurred 
simultaneously with the intra-amniotic injection and was also associated with 
significant but sub-clinical degrees of hemolysis. 

Hypertonic saline injection has been demonstrated to be an effective mid
trimester abortifacient. Unfortunately, associated with its use is an incidence of 
catastrophic complications that can cause death in the occasional patient. Therefore 
it is not the ideal mid-trimester terminating agent. 



2. Prostaglandins 

Only a few years have passed since the first report of the stimulatory
effect of prostaglandins on uterine contractility under in vivo conditions
 
(Bygdeman et al., 1968). 
 Results of the initial clinical trials of prostaglandins 
as abortifa ants appeared in 1970 (Karim and Filshie, Roth-Brandel et al.). The

efficacy of prosta(Jlandins ill LhI: induction of abortion at any 
stage of gestation
has been amply demon-,Lrated. Five routes of administration have now been tested,
including the intravenous, intrauterine extra-ovular, intra-amniotic, intravaginal, 
and oral. 

Intravenous administration of PGF2a effects at least 70% abortion induction,
usually complete at gestations greater than 16 weeks. The observed side effects

include diarrhea, nausea and vomiting, headache, fever, flushing and emotional
 
depression, however all transitory in nature.are A local inflammatory reaction
 
at the needle site is noted in many patients, dependent upon the duration of
 
administration and the concentration of the infusion (Karim, Hillier and Embrey,
 
1962; l'Aqvist et al., 1971). 

Intravenous administration of PGE 2 and PGE 1 is about 80% effective inabortion induction, with somewhat fewer side effects, but its use is associated
with an increase in the incidence of veneu. erythema (Hendricks et al., Karim and
 
Filshie, 1970).
 

The intravenous route of administration of prostaglandins for abortion

induction appears to be conplicated by side 
effects and by the unreliability of the
method. At the present time, intravenous prostaglandin can be used to stimulate

uterine activity in patients wi:h failed saline terminations and in patients failing
 
to abort using other routes of administration.
 

Intrauterine extra-ovular route of prostaglandin administration has beenevaluated in several centers. The chief advantage is the almost complete
elimination of side effects, but the disadvantages include a lower efficacy rate,
the necessity for frequent drug administration, and an increased incidence of
infection secondary to the transcervical indwelling catheter (Roberts et al.; 
Wiqvist and Bygdeman; Embrey and Hillier). 

The intravaginal route of prostaglandin administration has been tested by
Karim and Shart'r who has reproted three failures in 20 cases using intravaginal
PGF 2 a, and one failure incase ̂ PGE 2 . The average abortion interval was
approximately 18 hours, and side effects were reported to be markedly decreased. 
Results from the United States have not borne out this decrease in side effects
(Wentz, unpublished). Vomiting, diarrhea and fever are all increased, although
the method is certainly efficient in abortion induction. 

The oral route has been limited by the unpalatability of the medication
and by its induction of severe gastro-intestinal side effects. No extensive 
series has appeared (Karim, 1971; Karim, 1970). 



The intra-amniotic route of administration appears the most favorableat the present time (Toppozada et al.; and Bygdemanthan 54 cases aborted 	 et al., 1971). In moreat the Johns Hopkins hospital, there were but four failures,and the average time to abortion was 	approximately 18 hours.greatly decreased, 	 Side effects werediarrhea and fever essentially eli-minated, and vomitingoccurred in less than 50; , of the patients (Wentz, in press). 

One would look with favor upon the development of analoguesdecrease side effects, 	 that wouldand increase
Prostaglandins appear to be 

efficacy and acceptability of the method.an effective abortifacient.
transitory in nature 	 The untoward effects areand fatalities have not been reported. 

3. Oxytocin 

There has been general acceptance andoxytocin for the induction of term labor. 
widespread utilization of synthetic

been demonstrated When properly employed oxytocin hasto be effective and safe for both the fetus and the maternalorganism. Commonly encountered untowardinappropriately employed 	
effects when oxytocin has beenincludes uterine dehiscence, tetanic uterine contractionswater intoxication, and transitory li potension. 

It is generally accepted
uterus is lnsensitive 

that the first trimester and mid-trimester pregnant 
investigators 

to physiologic quantities of administered oxytocin.have employed macroinfusions Several 
second trimester pregnancies (Loudon, 

of oxytocin to terminate both first and1959; Kumar and Russell,1962; and Toaff and Ayalon, 1962). These 	
1961; Jaffin, et al.,

studies haveof patients. 	 not included large groupsThe duration of intravenous administration of oxytocinIn review of the literature 	 was excessive.no
could be found. 	

series of patients treated with intra-amniotic oxytocinThe continued 
preparation, 4 -threonine 

synthesis of oxytocin analogues have provided a new 
(Sawyer and 	

oxytocin that has relatively low antidiuretic activityManning, 1971; Manning and Sawyer, 1970; and Anderson et al. , 1965).The incidence of water intoxication with the administrationsuitable for administration in large quantities intravenously. 
of this agent should be
 

This agent has not
been employed in humans. 

4. 	 Serotonin(5-Hydroxytrytamine) and MonamineOxidase Inhibitors 

In 1960, Poulson and co-workers
(5-HT) on the pregnancy of mice. 

studied the effects of 5-hydroxytryptamine
This agent interrupted pregnancy in both earlyand late stages, and the presumed mechanismmarked 	 of its action washemorrhage 	 the production ofthat occurred in the placenta.of the placenta leading 	

The hemorrhage and disorganizationto the death of the mouse fetusas 	 was produced as earlyone-half hour after the subcutaneous 	 administration of 1 mg.study of rabbit pregnancies, 	 of 5-HT. In thesimilar results were obtained. Therefore itappear that the placenta is extremely 	 wouldsensitive to 5-HT resulting in marked vascularchange and hemorrhage. 



Astrom and Samclius had previously demonstrated that the vasomotor

action of 5-hydroxytryptamine 
 (5-HT) in the human placental preparation is about
 
10 times greater than that of adrenalin and is antagonized by anti-adrenalin
 
compounds.
 

Koren and co-workers discovered minute amounts of serotonin in human
 
amniotic fluid at deliveiy, and postulated that production of serotonin 
starts in 
neonates in thehours following delivery. In 1962, Brezezinski and co-workers
 
showed that kegradation of serotonin occurs in amniotic fluid but not in urine.
 
Hence, circumstantial evidence of 1onarnine 
oxidase activity in amniotic fluid
 
was prosented.
 

In 1963, Lindsay and co-workers showed that 5-hydroxytryptamine and

the monamine .didase inhibitor, TIP-.1325 
 would interfere with the development of the
decidual reaction ar mice:: and thlat this effect could be revursed .y the simultaneous 
administration ,of progesterone. I., nce, wasit hypothesized that these drugs were
 
interferriji, with the endocrine iunction of the ovary, either directly or indir, ctly

via the pituiitary. Further, the administration of 5-liT to mice had a deleterious
 
effect on all stage:; w, pregnr cy. The effect of 5-EIL 
 in early pregnancy could
 
be antagonized by preoesteru.ie and prolactin, but in late pregnancy, little or
 
no reversal of this toxic action was seen. 
 It was felt that in early pregnancy,

5-1IT interferes with the hormonal mechanisms 
 responsible for the maintenance
 
of gestation, while in later pregnancy its main toxic effect was 
exerted directly
 
on the uterine conteits. Undor these conditions, gross pathological changes ,
 
were observd in the plac.nta, including hemorrhage and dissruption of the normal
 
histologic pattern. It was unknown how 5-1T produced these changes, whether 
primarily by affecting the caliber c,f the vessels, or acting directly on the
 
endothelium. Vhen 5-T %wasgiven at 
critical stages of pregnancy, a high
percentage of !urviving fetuses showed coujenital anomalies. -Ie lethal and 
teratogenic effect of 5-tIT appeared secz-ndary to its actions on placental function.
 
These studies therefore sui'stantiated -he findings e: Poulson et al.
 

Sadows)y and co-workers showed that habitual abortion associatedwas
with high serotonin production, which might be directly related to the cause of 
abortion. High levels were seen during periods of both psychological and physical
 
stress.
 

Fahim and co-workers showed that in rats, the fetal level of 5-HT 
increaeod throughout pregnancy, the placental level increased throughout most 
of pregnancy, but fell to a lower level just before the onset of labor. After 
treatment of the mother with various mo-namine oxidase inhibitors, the levels of 
5-1T in the uterine contents and maternal bloc were measured. Ironiazide
caused a delay in parturition and raised in the placental 5-HT level at parturition.
HP-1325 in high doses caused resorption of the fetuses, and lower doses raised 
only the maternal blood levels of 5-HT. 

In 1966, Robson and Sullivan showed that 5-HT injected into the mother
did not produce constriction of the umbilical vessels, and local application to the 

http:preoesteru.ie


cord likewise did not produce any effect. It was suggested that the effect of

5-lIT In producing fetal death is 
 a consequence of the reduction in the transfer

function of the placenta. This was 
shown by experiments investigating the
 
passage of sodium-22 from the 
m,-ternal circulation Into the placenta and fetus.

Following 5-lIT injection, transfer of sodium-22 from mother 
to placenta was
 
completely inhibited, 
 and in the ftui, rly deterioration of cardiac function
and cessation of sPontaneous moveme-:nts 
 occurred. Therefore, the lethal action
of 5.-1iT on the fetus serns dependent on an interference with fetal nutrition.
 
In 1967, Itoney and co-workers investigated the mechanisms 
by which 5-HT
produces lethl,-el oict on the fetus. They substantiated that 5-HT markedly

reduced placental transfer. it was suggested that 5-Iil' might have 
 two partially
independent effects to reduce, placental blood flow and to reduce the permeability of
the meunhranos separating the ma,,rnal and fetal circulations. 

5. W) if( (i.iasce Tnhi i,,r s 

The efficacy of morno1mine oxidase inhibitors in producing fetal deaths inrats and mice --as buc~, \%,ell documented. These agents apparently are effective
 
in blockin endoqeno,..s monamine o.xidase contained in the plcnta and amniotic

fluid. The ft,us is then no 
longer prc:ected from the harmful effects of the

active vasor-,otow amines such as; 5-lIT that is 
 produced by the placenta. In a
 
clin2al study r, :'(":Led by ....... n et al. intra-a miotic 
injections of 50-100 mg

of Parjgyline-hycirochlorjide 
 was completed in 20 patients betw,%een 8 ard 26 weeks

of pregn,'ncy. In 19 patients Obortion occurred within four days of drug
 
administration. 

6. Histamine 

In 1926, I-ofbauer, investigating the pathology of toxemia of pregnancy,

observed that in premature separation of the human placenta, the decidual vessels
 
were dilated into enormous, thin-walled sinuses. 
 He then observed that after

systemic adrriinistration of hiistaminc, 
 marke dilatations of uterine vessels

occurred, associated with conspicuous hemorrhage. 
 A striing feature was the
marked edema, separating the uterine muscle bundles. Following acute histamine
 
poisoning in pregnant guinea pigs, 
 a number of changes have been observed
which are highly suggestive of premature separation of the normally implanted
placenta as it is seen clinically: the separation of the placenta itself,
dilatation of the vessels of the uterus and broad ligament, uterine spasm,
hemorrhage into various organs, marked shock, and the histologically observed 
degenerative changes of both the liver and kidneys. 

In 1949, Wicksell observed that histaminolytic activity is greatly increased
in pregnant women, and raised the questions if histamine might in some way be
involved in the normal or pathologic processes of p,' gnancy. He found that no
changes take place in the histamine content of plasma, the placenta, or urine 
during parturition. 



In 1962, Kameswaran and co-workers concluded that histaminaseactivity, in the rat, functioned to protect maternal tissues from the effects ofexcess histamine present in precinancy. The rat fetus forms histamine atincreased cate from the I Ith to 
an 

the 12th clay of (lon,;tation, and reaches a maximumlevel at the sixteenth day. This is associated with a parallel rise and fall inuterine and plac,'ntnl histamina se activity. Ilistamine therefore may exert a dilatingaction on the umbilical aird placental blood vess(I s which are without innervation,and thus may assist in the maintenance of adequate peril.j;ion of the fetus untilterm. Thf most potent of the anti-histamine drugq: tested (abrohit) in low doses,produces ai': _.:m probdwly by antagonizing 
on placental vessuls. 

the vam';o-dilator action of histamine
tho Abrobit is at least 100 more
times toxic to the fetus
 
than to the moth r.
 

7. r,;,teW2 

Mcdicated pastes were utilized for abortion induction in Germany inthe early 19 3 0's. During the next two decades, a lively controversy appearedin the literiture debating the merits and safety of the utilization of suchmaterial ['lald, D'Amour and Kiven, Weilerstein]. 

Interruptin is described as a fatty paste containing (1) ethereal oils
of a number of substances - aloes, eucalyntus, rosemary, myrrh, crocus and
camphor -- which are reputed to have an abortifacient action when given orallyin toxic ,se.; (2) tlhymol; and (3) iodine [Theobald] . Provocol or Provocal was,
used in ointmelt form, with socap
a base containing olive oil, cocoa butter,potassium iodine and thymol [Barns]. At least four similar preparations wereavailable in 1932 theand ingredients compon to all soapwere and iodine. Alladditives were carefully mixed with a fat base which did not liquify at bodytemperature, so that prolonged contact with the uterine mucosa could be assured. 

These pastes wern administered either under general anesthesia, orwith only pro-medication, through the undilated cervical canal into the uterinelumen. Depending on the duration of pregnancy, quantities varying between15 to 50 ml. were slowly injected. Intravenous or buccal oxytocin wasadministered if uterine contractions had not ensued within 24 hours. 

These pastes were utilized by practicing gynecologists, as well asby illicit abortionists. At that time, it was considered that the simplicity ofthe technique was its greatest danger, because of its use by the lay abortionist. 



The oction of Inte':,ruptin appeared to depend upon d :nage to the ovum 
in situ. Similar dam&;,, to the endometrium served as a stimulant for uterine 

contractions, obviously f ,, paste produced necrosis of the endometrium, and an 

inflammatory reaction In the myoetrium. It was sai. to b, absorbed into the 
blood and cleared in the urin, [i ,iobald]. 

Up to ]93? , there had ljoc-n 25 fatalities reported in the litera, 

following acani -ration of intrau,rine pas te [Williams et all . Englomriann in 1932 

reportod 12 death:: iuo, fat embolism, and f; -o deaths due to air embolism. 
In 1932 the !'ed,.:i l Minister of t inti ,)r in -he German government prohibited 
the use of provocol in Gcnl:, y except by a physician's pre:.ription. 

1. 1938, the Amcrican Medical Association issued warnings against the 

use of intrauterin' pastes. Weilerstein in 1944 reported a numl,. r of case 

histories illustrative of the complicati,:i:; of the use of such pastes in the United 

States. Those complications were as classified: 

1. 	 Systemic Effects 
a. 	 Genera] hemolysis, if severe resulting in death, or if mild, 

resultinr in jaundice; 

b. 	 Pulmoiiooy embolism, sometimes fatal; 
c. 	 Generalized septicerni,i, not uncommonly fatal. 

2. 	 Local Effects 

a. 	 InflammalI¢on, with sequelae .iich as sterility due to tubal 

occlusion, and necrosis ,' the uterine wall; 
b. 	 Ble,,ing, either a severe acute hemor, i..ige or protracted 

genital bleeding. 

Barns, in 1947, found that the morbidity in terms of pyrexia was no 

higher with intrauterine pastes than in cases aborted by other methods. In 1955, 

Williams et a]. from Swansea, reprted on 32 cases, 21 of which were uneventful. 

The other 11 ,e experienced se,',ere complications that included widespread 
pelvic infection, pulmonary embnolism, and apparent gi'am negative shock. Lachlin 

and Burgess in 1968 reporred on 182 terminalions, betwce-n nine and 20 weeks' 

gestation, in whom abortion was satisfactorily completca in every case. Length 

of hospital stay winqed from three to 16 days, with a mean of 5.6 days, and only 

7% of patients suffered pyrexia. The method replaced hysterotomy in their unit. 

In 1971, Sood reported on 83 patients, with two failures, 12 patients 
with fever, three cases of septicemia, one of perforation and at least one case 

of pelvic peritonitis. Because of thic incidence of severe and even fatal 

complications, it was concluded that the method had proved unsatisfactory and 

should be abandoned. 



One would have to agree that now there is no indication for theutilization of such pastes as abortifacierts. Probably a simple mechanicalstimulation of the uterus was sufficient to induce uterine contractions, and thevarious compounds served no beneficial purpose. The introduction of thymoland iodine might have some antiseptive quality, but were unlikely contributors
 
to the abortifacient activity
 

B. Mechanical 

1. Extra-Amniotic Injection of Solutions: Rivanol, Saline 

Another method of mechanical stimulation of the uterus currently popularin Japan is that of the introduction of solutions into the extra-ovular space.Rivanol or acrinol has been the agent most frequently utilized [Manabe, 1969a,1969b] although there are reports of the extra-ovular administration of hypertonicglucose at saline [Gustavii, Kovacs], isotonic saline [Shinizu, Yunoki], and sodium 
fluoride [Ishii].
 

The technique 
involves the introduction of a soft sterile catheterthrough the intori,.;m1 cervical os into the space between the uterine wall and thefetal memb.rnies. 30 to 50 cc. of 0.MY rivanol solution warmed to body temperatureis introduced with a syrinzge. Excessive amounts are Dot utilized to avoid leakageof the solution thrcugh the fallopian tubes. Merits of 1e technique reportedly
include simplicity 
of the method, no cervical dilatatic 'equired, decreased
chance of placental damage or inadvertent rupture 
of t'.> 'embranes, anddecreased infection because of the antiseptic nature of the solution. In a seriesof 796 patients treated with rivanol, 96 57 aborted, 
 and the reported i.icidence
of infection was minimal. Manabe states that intravenous injection of 0.1% of
rivanol is pharmacologically safe, 
 and a concentration between 0.05 and 0.2%has been used as a disinfectant for many infecti_ is diseases. Thus, there would
be minimal danger from intravenous spill and 
no report that this concentration 
causes any subsequent impairment of uterine or fallopian tube function. 

Nabriski et al. from Israel corrobates the reports from the Japaneseliterature. Of 52 patients, all aborted, 95% within 20-24 hours. 90% of thecases required an oxytocic drip, there were no deaths, low morbidity, and noreported infections. Nabriski et al. ensured retention of the extra-ovularsolution within the uterus by mechanical apposition of the cervical lips with avulselleum clamp, and required Trendelenburg position for four to six hours. 

Lewis et al. from England investigated the oxytocic effect of anothermember of the same chemical group, aminacrine B.P. (9-aminoacribine hydrochloride)administered into the extra-ovular space. 23 patients received 50 ml. of 0.1%aminacrine. The mean induction-abortion interval was 59 hours. Most patientsrequired a pitocin infusion to complete the abortion, side effects and infectionwere minimal. However, more than 50% of the patients required surgicalevacuation of products of conception. Finally, Lewis et al. were not able toconfirm the acceptable induction-abortion time reported by Manabe and Nabriski et al. 



Although the use of rivanol or related compounds may offer analternative to saline injection, their use would not appear to be advantageous.The incidence of infection is approximately equal to that of saline injection.The method of application is more complicated, many patients are incompletelyaborted, and the added stimulation of oxytocin was required in 90% of thereported cases. The injection of soluticn into the extra-ovular space cannot beconsidered simple, as hemorrhage or rupture of membranes can complicate

the technique.
 

2. Bougie and Metreurynter 

The Bouqie and Metreurynter are now commonly used for second trimesterabortions in Japan [Manabe, 1969b, Nishimura and Manabe, Manabe, 1967].were Theydeveloped as alternative to Aburel's method of intra-amniotic injection ofhypertonic saline., primarily because of the maternal mortalities associated
with the former technique [Wagatsuma]. 

The Bougie, made of elastic gu", has a diameter of 0.5-1.0 cm.,a length of 30-45 cm. One and or two soft pliable bougies are inserted between theuterine mucosa and the fetal membranes, with their tips finally resting at the
fundal region of the uterine cavity. The excess 
bougie is cut off at the cervicalOs, and the stump is wrapped in disinfectant gauze to decrease the incidenceinfection and prevent expulsion. of
Oxytocin is usually administered after uterinecontractions begin, and the bougie is not removed until regular propulsivecontractions are established. The advantage of the method is reportedly in thesimple operative technique, requiring cervical dilatation to only the size of an8-10 Hegar dilator. Its ability to induce labor is inferior to either rivanol or themetreurynter, but the incidence of morbidity is less than with the latter method.
Alternative approaches 
are considered if labor fails to begin in 50 to 70 hours.Manabe reports on 58 patients treated with the bougie method; 36 abortedcompletely, with an average time from placement to abortion of approximately31 hours. Labor appeared to be physiological with all fetuses being delivered
alive. Studies of the placenta 
and fetal tissue revealed no significant changes.The mechanism of action appears to be mechanical stimulation of the uterus andnot associated with fetal or placental factors. 

The metreurynter method is described by Manabedisinfection of the vagina and 
as follows: Following

catheterization of the bladder, the cervix isgrasped with a tenaculum and dilated to a 12-16 Hegar dilator. The metreurynter,a rubber balloon-end tube designed on the principle of a Foley catheter, isintroduced, and the balloon filled with 100-300 ml. of saline. Weights of 300 to800 gm. are then tied to the tubing of the balloon, and hung over the foot ofathe bed. Such traction device strengthens the mechanical action of themetreurynter on the uterus, and shortens the time required for effective treatment. 



Oxytocin is usually given at appropriate intervals until uterine contractions
 
sufficient for delivery 
are obtained. Weights on the metreurynter may be
 
reduced or increased, and the cervix holds the balloon in place until it 
 is well 
dilated by the evolving labor. Delivery of the fetus usually follows expulsion

of the balloon within one to 
two hours. The advantages of the method are that
 
traction weights 
can be varied and the balloon may be removed at any time. The
 
operative technique is simple, and the method can 
be employed in patients with
 
ruptured membranes. The only significant complication noted was fever,
 
particularly 
when the treatment period is lengthy, and routine antibiotic treatment 
is recommended. Little information on resulting cervical and lower uterine damage 
is available. 

Nishimura and Manabe in 196' reported on oxytocin sensitivity and the
 
effects of estrogen and progesterone on such abortions. Of 51 patients who were
 
treated, 13 receiverl no hormone tr:,atment, 17 were given progesterone, 16 were
 
treatc with i-tro$;'1, and all cases were given periodic injections of oxytocin

intravenously. They concluded that intrinsic oxytocin, secreted by a 
reflex
 
in response to mechanical uterine stirmulation, was necessary for the initiation of
 
regular nicrine contractions. There 
 is, at this time, no physicological
 
information that supports 
 this conclusion. Hormone administration did not influence 
initiation or course of labor. 

The Japanese conclude that the mechanical methods of uterine 
stimulation offer significant advantages over Aburel' s method of hypertonic
saline injection. More physiologic labor resulted, evidenced by the live state 
of delivered fetuses. Complications of saline injection, such as intestinal and 
bladder injury are avoided. 

An analysis of the review by Manabe reveals that of 1,550 cases 
treated with the metreurynter, 87.3% aborted. Fever was listed as a complication 
in 14 of 19 publications reviewed. Oxytocin stimulation was employed in most 
series. Using the bougie, only 62% of patients aborted, and complications were 
not reported. 

One concludes that the safety and efficacy of these methods was not 
clearly demonstrated. No method can be considered simple that requires an 
operative technique such as cervical dilatation to Hegar 12-16, utilization of one 
or more oxytocin agents, and routine antibiotic administration. Little data is 
available on the future reproductive performance of such treated patients. 



V. Conclusion 

Survey of the abortion literature clearly demonstrates an attempt bya multitude of investigators and clinicians to discover and effectively utilizeboth the mechanical techniques of uterine evacuation and chemical abortifacients.It Is equally obvious that a vast number of unwanted pregnancies have been"by and large" satisfactorily terminated with the attendant costs of utilizationof medical professionals and hospital services. Yet, there still does not existan agent that may be self-administered that will effectively terminate both first
and second trimester pregnancies. Such an agent must 
be inexpensive, safe,and efficacious. Until such an agent is available the termination of the majorityof unwanted pregnancies will be wed to surgical procedures with their accompanying
morbidity and mortality. 

The only successful attempt to improve t,.erine evacuation has beenthe vacuum curettage, the application of other physical approaches have notbeen fully explored. As an example, the major component of time required for
 a D & C is the cervical dilatation, yet no significant application of improved

devices or local pharmacological 
 methods have been vigorously studied. 

The currently exciting prostaglandins appear to have a role in the
termination of mid-trimester pregnancies and hopefully in the post-conceptive
period. No mortalities have been reported to date and the untoward effects
of these compounds are usually self-limiting. It is possible that an analog of
prostaglandin will be the ideal aburtifacient for both the first and second trimester
 
pregnancies. 

Other approaches that warrant clinical exploration in the post-conceptiveperiod are endometial shedding agents locally applied by douches and the various

evolvi-_j i mrnunological agents.
 

The mid-trimester abortion problem will continue to exist for the
foreseeable future. 
 An agent is required that would allow all such patients to beindependent of hospital admission. The possibilities for this include the fetotoxic substances much as monamine oxidase inhibitors or chemicals that arenon-toxic and cii be administered in hypertonic solutions. 

Finally it is evident that the vast majority of the reported clinicalservices do not eminate from units that are primarily pregnancy terminationservices staffed by investigators whose major interest resides in this clinical area. We would not expect major advances in a basic science laboratory if
structured in such a non-goal oriented manner. 
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Dr. T,.odor M. 1,ill i s Piofe'.or anrl Chairman of the Department of 
Gynecolooy and Oh L, 0 Ti'< ,oh toI irs Universi ty School of Medicine 

dc'thI:, vio' in toHIe assum re :'iblitir; of tlii s, ,);ition NovCm )cr of 1971. Prior 
his appoin iH',,nt, ha \;'w,,- ' ' , or o ,ci i i an, Dei.a)' rtmc,nnt of Obstetrics and 

.Gynecolojy ;ti tih.. Al...... ',,.i,"! ,l , 1L y, N \w Yor. 
.. . RrmMci~iSate- Universi ty 

Dr. King re' 'i ved his P1h.1) in P}, !o.:, f-n Michigan Stte v sty 
In 19"9. 1n1c.v,. a . , , ' i' P d "- th Universit 
Illinois, as flc i " the ; in%.,] t, au . ho' '.undation Award 
M\~edc iui ' a.[ i It 2I-IL to I, I ,( i tr-nship in 

.Suraca.iy ait II ~rr ;h!0Iff ri ~ ' W,:ibI , I';.... ohit~a h :ii (cr r'r, .he enteridl 

the rc idon.:',r ill ( )it '.... hci.... 

Ceiiter. 7)rivi tl ;, ; , , .v. i ,.x1 i . A!1 L. lTni\'ersit'/ Vo iu ' 
Clinic and' , i' "r In'tutt ', , m y, n A'rerican Can(1r 21Ity 

v,, -d i:..'Li ' I 'it- in C ' iI .,'no . '',_ itti I l, i a 
Presbyteriain ' ' in 1'1 -1-65 . ];I I , Ie 1 i alic il .t n o ncd Macy I aculty 

,L1 LI ' iIi la s - cpiointed M 1 1 

Scholar illn ', ae.i lixici . In july, 908, he was pro roted to Associ ate 
Profc,£sor in D, i:,',:- :ont of Oh a totiii a11 necolocy Iylhy C 

Fe]]o-vship at v ,-.i it y of I\l1is o ri n in in7,, aI) a , 

th e s 0:!l iolo" of the 
Unive'ijr sit y ()f,,.' ' ,- .. -,l Sfl i?, , j Cin , rand ,ujii . 19 5H, v., s a opo it cdCi [,i in 

Professur and Cnl-irii-ia oi the DLcpiartment oj Obstetrics and Gynecology at the 
Albany MeW.:c Cel ::iU. 

Dr. King is a Di Ko"at of the Natio!.al Boards, of the American Board of 
Obstetrics and C:yncolocay, and a lellow of both the Amierican College of Obstetricians 
and GynecolecJists, ajli t,: American College of Surgery. lie is a member of i any 
societies and prof,,,laio.] zJt2ons, a :.i has served as Consultant to the 
New York Staite I-calth D],,prnmcnt. His publications number over thirty. 

Dr. King will sr., as the principal investigator in this project. His 
duties will not only includc those of an Acministrator, but that of primi.ary raspon
sibility in Piroject lii, Second Trimester Terminations. Dr. King and the Coordinator 
for Education, woo is to he appointed, will be primarily responsible for the 
education program for the trainees from underdeveloped countries. 

GEORGEANNA SEECAR 1ONES, M.D. 

Dr. Georgeanna Seegar Jones has enjoyed a long and prestigious career in 
Gynecology and Gynecologic Endocrinology. Following her graduation from the 
Johns Hopkins Univorsity School of Medicine, shic tiined in Gynecology at the 
Johns Hopkins Hospital, and in 1939, became Gynecologist-In-Charge of the 
Gynecological Endocrine Clinic. In 1966, she was honored with the Rubin Award, 
and in 1971, received the Barron Foundation Award for meritorious service in the 
field of Gynecologic Endocrinology. She has served as Vice-President, President 
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Elect, and President of th, American i'ertility Society. She was awardedDactor of Science cl(h(Iree from Coucher College in 
a 

1970. She is a member ofmultil le m!edical societies, and Co-:ditor-In-Chie.,f for the Gynecological
and Obst.e trical Survey. She has h.,d the positim of A ;socia t Profes sor of 

yt tynocolotirric from 3957 to the: p,..en!. r publications include
 
over eighLy journal 
artJcl es and three tex:tbooks.
 

Dr. Jones wjll serve as A1 i 
 l'rrcipaiitciat I vestigator, and will devoteprimary id:,esi to Projec.t 1, The,mI rovem ant of PJr -nlincy Tsting . lIer ongoing
expertise in the aresci res eoirch all as a b-oad perspective , and valuablecritique i n ill are,; of thi, prorC;a1m . S %n,illbe intc:rallIv involved in the studyof the effic'lcy of pros ctalancliln in mense i, luc ion, and l will aid immenselv inthe interprot tion of djueromonal diita to he oblLe incd. Sjhe, is currently a rme nerof the food aind IDrug Adrnini;,--_tion ObsUitrics and Gynecology Advisory 
Committee. 

ANNE COLSTON WTNT;NTZ, ?,M.D.
 

Anne Colston W.,ntz, 
 M.D., graduated from Western Reserve UniversitySdiool of Medicine in 19G6, having received the Senior Research Prize. Followingan Internship in Straigqht lddicine at the University of laryland, she entered tieresidency in Cyneccogy nid Obstetrics at the johns Itopk.ins Hosp ital, comole tingthis in 1971 . Se v.,i s airointed an In1truct,)r in nvnecology anmc Ob t,etrics , i nopresently serves as Director of the Gynecologic Endocrinology Clinic at SinaiH-ospital. Dr. Wentz will he alppo iii ad A::sistant Professor of Ohstetrics endGynecology effective Jul, 1 , 1972 . She is a Junior Fellow of the American FertilitySociety, a Junior Fellow of the American College of Obstetricians and Gynecologists,and has passed Part I of the American Board of Obstetrics and Gynecology. 

Dr. Wentz has been investigating the efficacy of prostaglandins in luteolysis,menses induction, and abortion for the past year. One publication has been accepted,
two have been submitted, and five are in preparation.
 

Dr. 
 Wentz viill be the principal investigator in Project II, Menses Regulationand Termination of Early Pregnancy, and Project V, Improved Clinical Equipment forSurgical Termination of Pregnancy. As Director of the Clinical Research Unit shewill be responsible to Dr. King for the maintenance of high standards of practice
in the Fertility Control Center. 

LONNIE S. BURNETT, M.D. 

Dr. Lonnie S. Burnett graduated from the University of Texas Medical Schoolin 1953, interned in Medicine at the Henry Ford Hospital, and was then trained inInternal Medicine at the Mayo Clinic and Foundation. He entered the residency inGynecology and Obstetrics at the Johns Hopkins Hospital, du:'ng which time healso had Fellowships from the Department of Pathology and frorl the Department ofMicrobiology. In 1964, he was appointed Assistant Professor in the Department of 



Gynecology and Obstetrics, cd in 1965, in the Department of Microbiology.

In 1970, he wa; promuted to Associate Professor. Dr. Burnett was appointed
 
to the Alpha Omega Alpha Ilonorary Medical Society in 
 1953, and in 1965 became 
a josiah Macey Jr. Ylindation cchol]r, i. became a Diplumate of the American
 
Board of Obstetrics ani Q!vecolqy , and Fellow of the Amcrican
a College of
 
Obstetrici.1ns and (11ynecioqi ste in 1969.
 

Dr. Rinett will , t. c Assi ,i nt Director of the Clinical Research Unit 
and will hive !prinlary ry'l;o onel)J1itPrOujuct 11, Menses Regulation and
 
Termination of ,irlviP . t'oiuc
r, end 1'., Improvrd Jharm1"ace ut IEl dild
 
Physi cal Means of C(-rvIic-I Liii a L')1to.I ' 1urnett haDs 
 con tnuted extensively 
to the Johns I1,ophin; t ,chrVh(i.i l of , dicie in the areas of administration,
teaclhi r , (n-d no so :o i. sli icc11ltons reflect his ongoing interests in the
 
fields of Ianmunolony, an( r tdicol elvic surcery. Dr. Burnett will actively

participate in tie educ-tional componetnt of this program. 

H. LOmuIN rAUT., MD. 

Dr. Lau graduated from the Johns Hopkins School of Medicine in 1958,

completed his residency at Georgetown University Hospital, and a
was National
 
Institutes of ttealth Postdoctoral Fellow 
at Johns Hopkins from 1962-1964 . He
 
served as 
Assistant Director of the Gynecologic Endocrine Laboratories, and in
 
1970 was appointed Director. Dr. Lau 
has been primarily interested in the
 
developmelnlt and testing of immunologic ns
mo: of pregnancy determiination and
 
has published exten.-ively in this arca. lie wijl 
 take primary responsibility with
 
Dr. Georgeanna 
 Joroes of completing P.oject I, Eialuation and Development ofImproved Pregnancy Testing Technology, and will serve as consultant for other 
projects requiri ng endocrine assays. 

CLTFORD R. WITELESS,iR, M.D. 

Dr. Wheeless will be involved in this project only through the teaching of
surgical techniques for female sterilization to the trainees of underdeveloped
countries. Following graduaion thefrom University of North Carolina, he completed 
a residency in Gynecology and Obstetrics at the Johns ilopkins Hospital, and 
was appointed to Assistant Professor of Obstetrics and Gynecology in 1970. 
Dr. Wheeless has been instrumental in the utilization of the lap-iroscope for tubal
sterilization, and has traveled extensively teaching the method, and establishing
clinics capable of operative sterilization. Dr. Wheeless has organized teachinga 
course at the Johns Hopkins Hospital in "Surgical Techniques in Fertility Control"
which has been well attended, and attracted physicians both from the United States
and lesser developed countries. The Laparoscopic,-Clip Sterilization Program will 
be completed in the Fertility Control Unit. 
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professor and Chairman, Department of Obstetrics 
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Prof.-uor . Dirctor, Deartment of Gy,:cogy 
Tand OT:' U , Th'- Io;ins, UnIi y.nc, 13 1 rs 
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Sigma Xi fllsearch Award, University of Tllinsi.s 
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I.'cc ir?:.l Cc rt.! I c-t I n ;2,.:] *i<n'fl': 

July 19:0 Di.ple:ate of ! rontio:1oards 

Nov. 1967 ])iplo:r>te- of ;,,mr.c n ]?ord of 
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Bull. Sloaz lo. ]. for 1.omen, 10: 73, 1964.
 

9. 	 Uterine tonoctonyosin. T. M. King. Dibl. Gynaec. Fasc. 35, 
S. Karger, Pazsel, Switzerland, 1965. 

10. 	 Placental contracti.e protein. T. M. King and W. Grosc]el-
Stcwart. Amer. J. Obstet. Gynec., 93: 253, 1966. 

11 	 Current stat.us of the Schauti-Anreich operation. T. M. King. 
Amer. J. Obstet. Gynec., 94: 130, 1966. 

12. 	 Anencephaly. Survey of 44 cases. S. Erez d T. M. King.
 
Obst. & Gynec., 27: 601, 1966.
 

http:yi-po:*.ii
http:hy~per....op


2 
T. 14. King 
Publications 

13. 	 I.later into::ic-,tion in pregnancy. T. M. 1,ing and D. G. Hall. 

Missouri .c'nici. e, h3 : 359, 1966. 

,incg 	 11il14. 	 Intesti nil f3]lc pclvic c:cnterations. 

T. M..1i~ J. A.* 0'h(,a - ,ti.d H1. C. F' -Jc1h.
 
Surg . c-1 1",;. , : 91, 1966.
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Amer. J. Obatt: . Gync., 97: 19(7, 19 

20. 	 Drug T. Kin J. Ko ith ,.,.cjarI.,.. It"ction.and 

Aier. J. Obst(t. Cyiiec., 92: 128, 196-7.
 

21. 	 Time intervl lro ca...tr..tion in prnemno-ausal vomen to 
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H. 1. lParr.i-s1i, C. A. C:a-r, D. G. :i,11 z nd 7. 11 . ing. 
Amer. J. Obstet. Gynec., 99: 115, 1967. 

22. 	 Icw ,,.ctz in t- .. o. reorduc'ion. 
T. M. IKinrj, 1i. S. FPhim anc( D. R. Dlitz.
 
Bull. Sloane rIosp. for Women, 13: 87, 1967.
 

23. 	 Induced alterations in the biologic activity of estrogen. 
bl. S. Fahiid, T. 11. King and D. G. Hall 
Amer. J. Obstet. Gync., 100: 171, 1968. 

24. 	 Gynecologic manifestations of reticulum cell sarcoma. 
F. A. Iliya, F. 1. Muggia, J. A. O'Leary and T. M. King.
 
Obst. & Gynec., 31: 266, 1968.
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25. 	 Influence of enzyme induction in lactation and neonatal
 
develop: ient. 14. S. Fahim and T. 11. King.
 
Amer. J. Obstct. Gynec. 101: 1103, 1960.
 

26. 	Androgen rc.-,ponse in pnmobarbitnl treated orchiectomized rats. 
T. M4. Kin,;, M. S. F'alhifm and ). J. Polt.
 

Amer. J. Obstet. GyucC. 101: 850, 1968.
 

27. 	 Uterotrophic action of estro.ens in phenobarbital treated mice. 
M. S. Fhim, T. 14. KinflI, V. Venson, C. Norwich and D. J. Dolt 
Fertil & Steril. 20: 344, 1969. 

28. 	 The influence of chronic distention on myometrial contractile 
protein. J. W. DeClue, G. D. Comfort and T. M. King.
 
Amer. J. Obstet. Gyn'ec. 1.05: 1082, 1969.
 

29. 	Observation on uterine growth effected by mechanical distention.
 
J. W1. DeClue and T. M,. King.
 
Amer. J. Obstct. Gynec. 105: 517, 1969.
 

30. 	Estrogen receptor in human endometrium during the menstrui'l cyclc
 
and early pregn,-ncy. K. Limpaphayom, C. Lee, H. I. jacobson
 
and T. 11. King. Amer. J. Obstet. Gynec. 111: 1064, 1971.
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APST MCTS: 

1. 	 Fundamental pr, icrtios of rat heart tissue in e,-periiental 
hypc:rtns'ion. j. P. pei.,:y, W. V. uhitehorn and T. M. King. 
Fed. Proc. )C,: 57, 1957. 
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33 : 10-15, JUNE, 1966.
 

EFFECT OF INTRAUTERINE CONTRACEPTIVE DEVICES ON THE ENDOMETRIUM, 
ISRAEL, R. AND 
DAVIS, H.J., J.A.M.A. AssC. 195 : 764-68, 1966. 

EPIDEMIOLOGIC STUDY OF TRICHOMONIASIS INNORMAL WOMEN. 
 NAGUIB, S.M., COMSTOCK, G.W.
 
DAVIS, H.J., OBST. & GYNEC. 27 : 607-16, MAY, 1966. 

RELATION OF VARIOUS EPIDEMIOLOGIC FACTORS TO CERVICAL CANCER AS DETERMINED BY A SCREENING
PROGRAM. NAGUIB, S.M., LUNDIN, F.E., 
DAVIS, H.J., OBST. & GYNEC., 28
 
451-59, 1966.
 

NUCLEAR PROTRUSIONS AND GIANT CHROMOSOME ANOMALIES IN CERVICAL NEOPLASIA. 
 UYEOA, C.K.,
DAVIS, H.J., JONES, H.W., JR. ACTA CYTO., 10 : 331-34, 1966. 
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PUJPULATION 	 SCREENING FOR CANCER OF THE CERVIX WITH IRRIGATION SMEARS. Divis,HQJ. 

AND JONES, 	H.W.,JR., AMER. J. OUST. & GYN. 9:605-8, 1966.
 

CHROM;OSOMES OF CERVICAL ATYPIA, CAPCINC'.A IN SITU,AND EPIDERMOID CARCINOMA OF THE 
CERV IX. JONECS, H.W. , JR. , KATAYAMA , K.P., STAFL, A. AND DAVIS, H.J. 
OUST. &eGyNrC., '0 : V90-605, 1967. 

CELL VOLUM6E F'OFILES OF IRRIGATION SAR5 FOR AUTOATLE- UTERINE CANCER SCREENING.
 
DAVIS, H.J. AND STAFL, A. OUST. & GYUCC., 32: 1 5-152, 1968.
 

THE VALUE 	 OF TH ASSAY OF CHR60SONIS IN THE DIAGNOSIS OF CERVICAL NEOPLASIA.
 

JONES, H.W., JR., DAVIS, H.J., FROST, J.K., PARK, I., SALIMI, R., TSENG, P.,
 

WOOOaUFF, J.D. ARIFF?. J. 0OST. A GyNEc. 102: 5 , 62I-41, 1968.
 

VULVOVAGINITIS IN THE PRNE _ARCHEAI CHILD. HFLLCR, R.H., JOSEPHIJ.M., AND DAVIS, H.J. 

J. or PEDIAT., 74: 13, 370-377, 1969. 

IN THE LOWER GENITAL CANAL.CORRELATED INVESTIGATIVE TECI;IICS OF M.ULTIPLE ANAPLASIAS 

WOODRUFF, J.D., DAVIS, H.J., JoNrs, H.W., JR., REclo, R.G., SALIMI, R., AND
 

.ARK, I. ObST. & GYntC., 53: 609-616, 1969.
 

CERVICAL CANCER CONTROL WITH IRRIGATION SKEAS. DAVIS, H.J., JONES, H.W., JR.,
 

OUST. & GYNEC. SuRvEY, 2: 7, 927-935, 1969.
 

THE SHIELD 	INTRAUTERINE DEVICE, A SUPERIOR MODERN CONTRACEPTIVE. DAVIS, H.J. 
AMrn. J. OUST. & GyrcC. 10: ., I 5 5 -4 5 6, 1970. 

FINDINGS IN RELATION TO CERVICAL NEOPLASIA. ROYSTON, I., AURELIAN, L.,GENITAL HERPES VIRUS 

DAVIS, H.J. J. OF REPROD. MD., IV, X4, 9-13, 10.
 

MECHANISM OF ACTION OF INTRAUTERINE CONTRACEPTIVES IN WOMEN. DAVIS, H.J., LESINSKI, J.
 

OUST. & Gyrce. 36:350-358, 1970.
 

ASSOCIATION WITH CERVICAL ATYPIA AND 

CARCINOMA IN SITU. AURELIAN, L., ROYSTON, I. AND DAVIS, H.J. J. Or THE 

NATIONAL CANCER INSTITUTE., 45: 03, 455-464, 1970. 

ANTIBODY TO GENITAL HERPES SIMPLEX VIRUS: 


THE IUD -	 I NTRAUTERIrNE DEVICES FOR CONTRACEPTICN. DAVIS, H.J., THE WILLIAMS AND 

IILKINS ,OMP'ANY, IN PRESas 10/I 

THE EVOLUTION OF CHROOSOiAL ANEUPLOIDY IN CERVICAL ATYPIA, CARCINOMA IN SITU, AND IN-

JR., WOODRUFF, J.D.,VASIVE CARCINO;A OF THE UTERINE CERVIX. JONES, H.W., 
R., PARK, I.J., TSENG, P.Y., PRESTON, E.DAVIS, H.J., KATAYAMA, K.P., SALIMI, 


JOMNS HOPKINS MED. J. 127:125-135, 1970.
 

AND
EXPERIENCE 	WITH A SHIELD DESIGN ACCOH1',ODATIVE INTRAUTERINE DEVICE. DAVIS, H.J. 
INTER-
LERNER, I.S. ADVANCES IN PLANNED PARENTHOOD - VI, EXCERPTA MEDICA 

NATIONAL CONGRESS SERIES No. 224, 89-92, 1970.
 

PRESENT STATUS AND FITURE PROSPECTS. DAVIS, H.J. 

AMER. J. OUST.& GYNEG. (IN PRESS) 1972. 
INTRAUTERINE CONTRACEPTIVE DEVICES: 
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CLINICAL EFFICACY OF LOOP AND SHIELD INTRAUTERINE CONTRACEPTIVE DEVICES.
 
DAVIS, H.J, AND TRIMBLE, F.I. J.A.M.A. (IN PRESS) 1972.
 

A COMPARATIVE STUDY OF FIVE INTRAUTERINE CONTRACEPTIVE DEVICES. DAVIS, H.J.,
 
Liu, P.T., & CHow, L.P. AMER. J. Pusic HEALTH (IN PRESS) 1972.
 

THE S1lELD INTRAUTERINE DEVICE: RESULTS IN NULLIPAROUS WOMEN. DAVIS, H.J.
 
ADVANCES I PLANNED PARENTHOOD (IN PRESS) 1972.
 



FACILITIES AND EUIPMENT 

The facilities and equipment of the Johns Hopkins Hospital, Johns Hopkins
University School of Medicine Department of Gynecology and Obstetrics, Johns 
Hopkins University ,pplic d Physics Laboratory, Johns Hopkins University School 
of Public Health, COI-LAC Clinic, clinics of Planned Parenthood of Maryland,
and the county clinics of tlie MAiaryland State Department of Health will be utilized 
for research and teaching in this proposal. 

RPesearch Projects. The Clinical Research Unit will occupy a patient area 
adjacent to other inpztient service of the Woman's Clinic. It will incorporate

1,848 square feet, and be a self-contained 12-bed clinical unit. 
 It will include
 
an operatinq room fcr the performance of procedures under local anesthesia, and
 
a treatment room. A two to three bed 
room will be utilized for intensive care of
 
patients undc'qgoing monitoring, or equivalent procecdures. One four-bed 
area will 
be utilized fo-- patients in the process of abortion and as recoverya area for patients 
following surgical terminEtion of pregnancy under local anesthesia. Patients 
undergoing laparoscopic sterilizati ln will also use this area as a recovery room. 
The remaining beds will hD erployed for mid-trimester abortions. An office, data 
collection, and profes ,ionol worl-ing area is provided within the Unit, and can also 
be used as a private interview area. Space will be providedI for a nursing station 
and for a ward clerk. Al so included in the Unit is "a patient bathroom including a
 
hopper area, bathroom and shower facilities. It is planned that this 12-bed unit
 
will be fully acquired.
 

Needed remodeling of this area to be appropriate for use as a Clinical
 
Research Unit is minimal, 
 a coat of paint is needed. No partitions or walls will
 
have to be constructed or removed, plumbing is already in place in all areas of
 
the Unit, and only in the area designated to be the operating room will any
 
plumbing renovation be required. A 
 scrub sink will have to replace an already
 
available sink. Adequate space 
is also provided for storage of linen, equipment,

medications, and drugs. Room is 
 also available for placement of refrigerator
 
for storage and freezer for preservation of vital material obtained for analysis.
 
A laboratory technician will be assigned to the Unit, for collection and preservation 
of materials. The refrigeraited centrifuge will be maintained in the laboratory of 
one of the investigators. Specific laboratory procedures will be completed in
 
individual investigators laboratories.
 

The investigators now occupy 1,000 square feet of laboratory space. The 
only additional laboratory equipment required would be a refrigerated centrifuge 
as previously mentioned, and an additional freezer. 

The clinical laboratories of the Johns Hopkins Hospital will be utilized. 
A description of their capabilities follows. 

Hematology. The Hematology Laboratories at The Jol' s Hopkins Hospital 
perform routine as well as sophisticated hematologic determinations. The routine 
measurement of complete blood counts on all patients will be essential. In 
patients undergoing evaluation with hyperosmolar drugs, the necessity of 



performance of hematologic indices is obvious. In addition, since mnany drugs 
have been found to exert effects upon the clotting mechanisms, these parameters
will also be tested. Finally, disseminated intravascular coagulation has been 
shown to be a problem in saline abortion patients, and may not be limited to 
hypertonic saline induction. Sophisticated determinations in the study of this 
entity are being performed at this llos.pital. 

Chemistry. The compilete metabolic and chemical evaluation of every

patient is essential. The laboratory at this Hospital performs 
 the routine tests
 
as a service, and will :_ovide certain studies 
under research develournent at the
 
present time. Osmolarity and osmolality determinatins can be obtained. The
 
evaluation of lipids, lipid fractionation, cholesterol esters, renal and liver
 
function tests, and lipid protein electrophoresis are also available.
 

Hjormonal . Performance of hormonal assays will be essential. The primary 
concern, of course, will he develooment of a serum immunologic CG
 
determination that can re] iably 
indicote the presence of a very early conception.
 
The study of rac ioirminoloic Fl 
and 31- values will he essential in thc testing

of anii-LIl and 
estrmen ass.a y. will also. b11e essential . The performance of various 
studies on a mniotic fltiid are currently available, including estriol, electrolytes,
 
and various hormonal detcrminaItions. The study of amniotic fluid after drug

administration intra-ainiotically will be essential, 
 and such studies will include
 
the disappearance curves of drugs, the electrolyte patterns, 
 and the appearance

of isotopically labehle. materials in the peripheral blood. In addition, a
 
prostaglandin assay is presently under development and should be available 
within one month. 

Gynec-olgqca] and Obstetrical Pathoogv. This department has a division
 
of pathology responsible for the evaluation of all tissue, 
 under the direction of
 
Dr. J. Donald Woodruff. All tissue obtained from the patients of this program
 
will be submitted for pathological diagnosis. 

Other facilities of The Johns Hopkins Hospital will be utilized as described 
below. 

Instrumentation. The recordifng of physiologic data, such as myometrial
contractions and blood flow will be an integral part of labor evaluation. The 
purchase for the model experimental unit of a recording apparatus with Statham 
transducers is an essential in the management and evaluation of patients. The 
utilization of three more such monitoring units will be essential. 

The Department of Biomedical Engineering has provided essential assistance 
in the past in the design of equipment for patient monitoring. Their Department 
provides such service throughout the Hospital, and their assistance would be 
necessary on a consultant basis from the onset of the project. 



The Applied Physics Laboratory has been concerned with aspects of 

biomedical engine:ring for some time. Their Departmcnt would provide strong 

input into various physical and mechanical considerations of the project. 

Animal Stuiir.. The Department of Animal Medicine of The Johns Hopkins 

oa, rI-at colony V:itit preqnant and nonpregnant RhesusUniversity h¢i.:; 
monkeys, as ,,ell as e,":t'n:.,.ve laboratory facilities housing lower animals for 

have to be tested in animalsresearch pu)rposes. Ccrtain techniques and drugs will 

prior to their utili:-ation in humans . A fund must be set aside for animal 

investigations, the performance of safety and toxicity e;:periments, and to 

provide other physiologic data before undertaking certain human studies. 



PROJECT BUDGET 

3 Year Period 

Personnel 789,075 
Fringe Benefits @ 13% 102,580 
Indirect Cot; @ 3G. 1% 159,201 
Ilospitcl Overhead 191,169 
Operating Co;ts for 

Clinical Research Unit 492, 000 
Project Costs 219,000 
-Training C.o.'.sts 660,000 
Equipmont 41,625 
Travel 3,000 
Publications Costs 4,000 
Office Supplies 12,000 

2,673,650 



BUDGET 

PER SONN EL- PPO1FP"' ONAL SALARY 
Position 

% Effort Year 1 Year 2 Year 3 

Principal In'.'ostirator (King) 10 0 0 0 
Assjstant Pr f,.] XIl nvesticiator (lones) 17 5,500 5, 925 6,350 
Director Clinict] Rde:, 
Assistant Dir.c.c I 

rch 
il 

ifnit (sVont::) 
R- ;crch Unit 

50 
45 

11, 500 
10,000 

11, 925 
10,500 

12,350 
11,000 

Clinical! P. 
ClIinic 1l } 

,.rc, 
;€rh 

[ it i*l,.':ici~n 
tAnt Stair 

50 
100 

10,000 
110,500 

10,500 
116,025 

11,000 
121,550 

(5.eCt , 3 liccns;cd 
prac tical nur a:, 3 njr sin,

....istcnt , 

Bionginta( -r 
Pharma col agis t 
Phy.iohvjis;t 

,2 unit clor,.s) 
50 
50 

100 

10,000 
10,000 
20,000 

10,500 
10,500 
21,000 

11,000 
11,000 
22,000 

Cooroinja tar ilr Training 
Coordii vir ' 
Secretary x 2 
Lab Technician 
Statistician 

100 
100 
100 
100 

25 

18, 000 
18,000 
14, 00 
8,000 
5,000 

18,900 
18,900 
14, 700 
8,400 
S,250 

19,800 
19,800 
15,400 
8,800 
5,500 

Salary Subtotal 250,500 63,025 275,550 

Fringe Benefits 0 133 Salaries 32,565 34,193 35,822 

Indirect Costs 3 6. 1 ,,3 Saliiies (excluding 
Clinical Rcsearch Unit Staff) 50,540 53, 067 55,594 

Hospital Overhead 63,723 63,723 63,723 
.Qpecratio i II-f aL Research 

Unit (inclu2es all hrmne assays, blood 
chemistries, X-rays, pathology, and other 
hospital costs) 151,000 170,500 170,500 

Additional costs for each pr oect 
(includes experirental animal and 
bioenginecring work) 

I. Improved Prcgnancy Testing Technology 11,000 8,000 5,000 
II. 

III.-
IV. 
V. 

Menses Induction 
2nd Trimester Termination 
Cervical Dilatation 
Improved Equipment 

20,000 
15,000 
25,000 
25,000 

15,000 
15,000 
15,000 
25,000 

10,000 
10,000 
10,000 
10,000 

VI. Training (travel and subsistence for 
40-70 trainees/yr.) See detail on page 250,841 196,657 212,502 

Project Subtotal 346,841 274,657 257,502 

Office Supplies 4,000 4,000 4,000 



Year 1 Year 2 Year 3 
F _IuiLen t 

Labora torv 
vonitor::, electronic equipment 5,100 0 0 

CcntriI c, rcf-,- -r tCd 3,100 0 0 
'rcezcr and fNeezer/cefrigerator 2,000 0 0 

Office: 

Typ ','rit ev 450 0 0 
ii~l -t;250 0 0 

D:/ ... , r i/.Tabl a2 600 0 0 
C.! ul ;t ,r 175 0 0 
Dict iw i nilpmont 850 0 0 

Operati1',I l.-1m 10,500 5,000 5,000 
Autoc] av" 2,600 0 0 
Ea mini aT I)1c/La mT) s 3,500 0 0 

Airconditioncrs (5) 2500 0 0 
Fqjpmoent Subtotal 31,625 5,000 5,000 

Trave]_- s 1,000 1,00 

Publication ,1500 1 500 

Total Project Cost 932,794 870, 665 ,70, .91 

3 Year Total $2,673 ,650 



Person nel
 
The principa! inv2.j)icator doe, not req uire support from this application.
 

Other p(.rs')l r, ci'rent ly ernploy'1 Ly the Universily and participating in this
 
project 1,)rt;. (,, ,:ce nu- 1 Col&tn Wentz,
:; r ones, Anne and Lonnie S.
 
Burnett. 'lip,,r '_i i I rato ,.e ,,t r epcu, of effort cievotccl to the proposal and
 
amoun1 alL i t F] It,]I'.,:
.- the prcpi o 

PrincipW] Jv.ti qator Theodore M. King 42,000 10% 
Assistrtnt nti naloli 


Inve ti,; (, 1 Georgcanna S. Jones 31,000 17% 5 ,500
 
Dirccto .r Anne C. Wen't:z 
 23,000 50% 11.,500
 
Assista:nt L)iroctor Lornie S. Purnett 22,250 45% 10,000
 
Cliniced 'enO:,rch Unit
 

PhysicianI To BU Appointed 20,000 
 50% 10,000 

These individunrs; will h,. responille for the completion of the clinical
 
tnvestiqati-1 projects of this program.
 

I - Evaluation and !evelo meat of IMproved Pregnancy Testing Technology: 
Gcorgeamna S. Jones and Lorrin Lau 

II - MOnss Regulation ani Termination of Early Pregnancy: Lonnie S. Burnett 
and Ann(,, C. \Vrntz 

III - Development of Improved Means of Second Trimester Termination of Pregnancy: 
Theodor M. ting and Anne C. \Wrentz 

IV - Improved Pharmaceutical and Physical Means of Cervical Dilatation:
 
Lonnie S. Burnet[t and prs Dnnel of Applied Physics Laboratory
 

V - Improved Clinical Equipment for Surgical Termination of Pregnancy: Anne C. 
Wentz and personnel of Applied Physics Laboratory 

VI - Training of Personnel from Lesser Developed Countries: Theodore M. King 
and the Educational Coordinator who is to be appointed 

In addition, they will be responsible for the recruitment of private and service 
patients, inpatient and followup care d the patients of the fertility control unit. 
In addition, this -ty will have didactic input into the educational program for 
trainees from lesser wveloped countries. 



Cl k-.,.,IP. s,.rch i,.,':iit ff 

Bioonii n:, To Be Appointed 20,000 50% 10,000 
PharnmoI,1C Iist To Be Appointed 20,000 501 10,000 
Phy';iol(, t To BP Appointed 20,000 100 $6 20,000 
Cour, in:it-r fr Training !'o d 10,000 100 10,000 " 0Qucint( 
C Ard i :aor lr PUtinn t s (2) To Be A o i n ted 18,000 100% 18,000

Secretrv,' (2) To Fn App)ointed 14,000 
 100% 14,000
 
Lab Thc'blician To V, Appointed 8,000 
 100Z 8,000
 
Statistician To Be Appointed 
 20,000 25% 5,000 

Clinical Rs,<earch Unit Staff: To I1e Appointed, Administered by The Johns Hopkins
SIor;pi tal. 

.''.
Bl _p.2- ' ' -- __S rL:urtA ')3 - T, B'...',,lit,,d 

,l:Ir y ,'K:a !,, -t.:..: i&iIal n ymthe Apl)]ied ','::!cs ,abora0tory of Ihe
 
J.ns 
 i o lin wr il,is o .niss,.. JfiM individua l will ba s ] ect l by ]Jr.
 
]O22.,h T. :. .:&...,)! ' .- I tr 
 T e jnput fro: this iN iOd al 
w ill I!, '*t !' .. .!- '1;,1'' i" -T , 1 } !)r, (-)c*ci-ri' 't-1.1 ,'1r,,-!; ,e: y f©: 

/, < ,.IP',.,[O : :P Jil.I u~ n ; ra is D c rviclJ dila'tation, ,s. ii',re ,-d 
.. ui...~., ' ia:O:*' .,:I(:/ .2 lie-a Joa. It is visualiz d :icit tiO 

iMtivNOu ,I :.:.cdi:: ],,.y dir t:let i'at dud Phys<;ics Laboratory and
 
be provid,: I. Itb: 'atioy :p cv.as n cedia wi thin the wonan; Clinic.
 

0 'harpP -- -I T,-,JP a'Annoinirri- - _ 
A 1l111IJ) icic , Al,i ruecuirc; tIt.a, one-hil tire to evaluate and 

design d l!,] a"i r- nii nvowig::;:itaivo drtefrr and serve as a consultant 
to the utan1lll stuiaes. These studies of metabolic effects upon the human organism 

as iro.mas well u;r,5 n I.: r.*r assenti a. Ta i uddiid Pa] will be ale to inv stimiate
 
and devlo: the ,iNuI -oof aborLifacitunt cdru.,a, edrnatrial 
s edding agecnts
 
and to Inovmd. 
 . ae . . rrci n ns to , rra.s" the observed side effects and
 
untoward reacdions. Thu pharmacologist is considered an 
 integral i-d essential 
part of the iit to ealate nmech.._anisms of drug action, drug tolerance, and any 
observed ultoward patic.nt re:ponses 

PhYiljaics": -cKK"-_off-ar., 0 - Rcnnoin tedAo 

A physioJogis, wLh ' urinarv intIrest in smooth muscle and cardiovascular 

physiology "' mid aa min;-), or th: progran, for coordination, and imnplemntation 
of studi . These investiaations would include myometrial and cervical response 
to abortifacients, as well as resulting local and systemic fluid and electrolyte patterns. 
It is expected that the physiologist will institute studies on the mechanisms of drue 
initiation of uterine coatractility, and to provide necessary backup to the bioengineer 
for work on cervical dilatation. Ideally, he should be from a couotry that has had 
a long experience with abortion and should have, in the recent past, participated 
in goal-oriented clinically applied investigative programs. 
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Cordin itt r kr l. i : /, rfc,-I ,;l "nrO - in B' Ivmi r..ted 
Th X-ioei s ihhplprI'hi ly interestod in education 

-ofIn family 1i;)n;:i , :;,, i Q]i iC.Lt1o : hunan re, o luction and population control. 
Ire will ,., r, , .i1 ', , th, Kumti!wt ;cln-:ulJng of traine es, and integrally 
involved in :crac-n.- th- .;pp ent.; for occotao~c- into thme troinecship lie wvould 
also be coic rn ,d with A , ,.minluraiv dtil.; oF these visitors, and would 
reLuire tt n A d. snw~ , ir',j-m& This incivicl,_ll will b rcqpIired 
to rcela tertlyi ., Dr .- ere hui 1t)r c Kr o the .ducational iPro : Iam.2would 
also be on A tie i nvidua.l:; inv,-d in trip. to lesse devClo,)ed couiitrkic for 
munitorikul ail "- " & of I h [iinr pionqram, 0ir-A therefcre inslring pr-ogain 
relev,.nc.: . ,;,il',, J.. L(;iv!nijl sh.sild h i.- . Ad a mcuent past ,mp-ri(encc in 
the poputhtiun prom I-md of lesscr develo0ped coumtrios, 

Coo , (1; ' ' . Cl,,-( ] ' 0 i-, - B -' IIt,- V ). , ,,-r'1 . "}) 'P.'e h".:,-:in 

,inmme , i. . ,, J/i-l~lli 2 1 WIi h nid ; of' co'n acapion, 
.~ ... , ~' ., crn in :;ocJoJol j. or social . 

ann] WDIIill 1), {\ - -ntvii th ivolelv d in rec:,-uiting 
for C }'ti Il ' . I ,i flownfaIi NioL. ; ' M r input is ctU]l. o , 'Ao L]y/ 
provic. an *. nw, -' MY ,:i -t an d W.he lo-o but t: -y provid(e for':- c ; 'n 
immn 1(.r m l~ v ,; ,. ...i as yv-n-Cl-y Schw:, ing. T Cc -rJ'.m )\\'oUll 1-,.D 
vis ud]zo as2Ocatd . printwi]i in tihn cecnral abortion referral area, and would h-ave 
comraInto condtrol of all SCadin, fior the Unit. iExplanDtion of procedures and 
details, an' cnunimddil l b nprovi'ld. Close work with social agencies 
thrhoghout ,.lryland vould A maintained. 

- '_' 0 - To pe Aoointpo d 

One secretary will beh, assigned full time to the Clinical Research Unit, to 
assist in prmopxiraLimo- of 6 GaiHd reports .A-r all procedures, and maintaining an 
ongoing system for data colection and data filing., for each patient caredl for. 
The necessity for record beeping is obvious, and only an individual assigned primarily' 
to the Unit will bxe able to keep abreast of the rnultitudeD of datm ,nerging from it. 
A second secretary wil]lh- res-;ponsible for the clinical work of thn pysiologist, 
pharmao logist, and biooeninecr. This individual will also assist in compilation 
of semi-annual reports, and to aid in literature research and library work. 

LaboratorvTch-iion: iln' ort, .2,Ono - To BeD Anno,_ ed 
, ,ssenc.',ial 

of vital material to b obtained. Specimens must be collected, cataloged, labelled, 
and at all times be accountable. Blood specimens will be sent to laboratories 
outside of the Hospital, and it will be the responsibility of the technician to 
know at all times what studies are in progress at other Institutions. The technician 
will work one-half time in the Clinical Research Unit, and one-half time in 
adjacent laboratory space providing for cataloging and details conced with vital 

A laboratory to(:C,,i:"- Io ,Q project o2camse of the large volumes 

specimens. 

http:relev,.nc


Stat' ticis : 2 i ,rt _ L...1... .. . .... nt. . 
A statisticiiin L; 'yn .. a. to be employed from the onset of the 

progialm to p-ovido A :jvanni O- h dtcsign of projectecd studies and critical 
evaluation of nui bar (A n-tvints awl e:.p ri ru, requirements for establishing 
statistical validity. 'Ky 'vaiuatio:i f the large quantities of data will benefit 
from such input. 

The salary rcquests for ill personn,3l eflect the dollar amount for the 
percentagte of effort ir-:dica ted. 

u !.fit at the institutional rate, the University 
and the Hlu;{piLal, of 13,,of direct salary. 

Fri ~jo bc .re Calcula ted for both 

Tndiro,-t c.assae calculated at 36.1% of direct salary. This rate is the 

current pr ovi I,)I,o) -- rampu.;s te in the I a.'C)''IA'].'i.0,as dete-lrli r dAC ]'1T 

by tie( I VA' Alt (A isal ,ear 669 of tlb.a Univorsity. This rate is currently 
higher and unier negoLiation v,.,ith M \V. 

jpI tnita o-mrh qd As bce-0 driternined, rot as a percrentage of a direct 
cost base, )ut ilIn sum of au dited uiit conts multiplied by a uasag a factor. 

This is th, bciik opw:raLional cost of the clinical research unit and includes 
deprecition, ,cmiiinistr(tive costs, hVat and utilities, linen, housekeeping, etc. 

Oflf~ra tonal-(a ,nf 11- cos_of the Clinical Research Unit were determin.ed-


by estima ilg as prec'- , as nossiblC the actual usage of routine ancillary services 
e.g . , liora tories u" Lh! johns llopJi ls Hiospital necessary for the care arid 

treatment of the patients admitted to the Unit. Published charges for these 
services were reduced to cost, multiplied by usage, and compiled to produce the 
total shown. 

Both Hospital overhead and the operational costs of the Unit have been 
determirr d by utilizing accoLlnting procedures already existent for funding I-I. £.W. 
supported Clinical Re search Units in hospitals; accounting procedures approved 
by the Social Security Administration for its reimbursement of hospitals in the 
Medicaid prograin. 

Recovery of these costs is required to assure the Unit of the continuous flow 
of patient material mandatory to the success c the research and training components 
of this application. Without such recovery, the availability of patients willing 
to participate in clinical experimentation would be severely jeopardized. 
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Cost for Eac_ _rq,c 

'(/ !.'.;.!T include
 
those of a s (npara tj,ia r I j,_ ' * Cui1 ri. and packaging
 

_]-_ nr~n"v.cl_ Prr' n Ta chntc!rcv The costs illustrated 
I-- t a!onts, production, 


and sup;dies. Part of th n,, will be involv.d in s-erial testing and
 
compa ra ti ve testinq /it kno-wn hio- am immunoassay reagents. 

11. M Pm-'ff or"' I M' : 4vr T'"m rni tjc) _of._ccajc,'._L -. yr:;l er P . The project 
costs IncI , a Ia gc, I ,vu-To h I0 I- _ 0-ft An 2ma- I Med icine for purcha so 
hou!;ing an:l caro of onim:i]i to W3 sA i in screoning stuiies. The cost, for instance, 
of each 1hj sus moRnhCy is $KOO, \',lkl th_ costs for housing and care are quite 
minimaI. 

In addition, the in.rtitunticn of s-fe ty tudiOS both in himans and in 
laboratory a1in-als villia sophi eio.tc d hormonal, biochemical and inetabolic 
assays. acilities will not Iwo covyrr !A, th;o conhifltjOncy costs of the 
Clinical Pl,'; .arch Unit, and %i 1 be provided fro from the Project costs. 
Also inclA are cosris of pahalhcoi c examinations. Those done on patients for 
pathologic ea Jminatien of the proiue s of concoptJon after termination of regrna'ncy 
are inclodeI in the oTeratinrna] costs of thA Cin cal Research Unit. Tnase pathologic 
examinai ons), i nc] udi ng tis sue fixati on and preparation and making slides is a 
direct cost Costs to ,evelop fo:'s of mini.-curettaae, as of polyethylene cotheters 
and otler devices for modification are included in the direct cost. 

11li.._9nF Tri. ester Terimination. The primary costs to he included are 
those of assays and biochemical dCterminations not covered in the contingency ice, 
and monkey testinq is recinred . It is expectod that hyperosmolar agents, oxytocins, 
and other stimulants will be tested in the Rhesus monkey which provides an 
admirable model. 

IV. Im,rovel Parmacii ti cal and Physical NMeans of Cervical Dilatation. 
The project btelg"t for devtloament of imorovd means of cervical dilatation includes 
costs for design, prod, ctiand testing of the instrument to measure work and force, 
per the Applied Physics Laboratory; design conversion of metal dilators; production 
and testing of the le skins d-lator already ccsigned; hystero-cervicograms; 
conversion of self-contained units utilized in cardiovascular work for expansion 
purposes; investigation of hydrophilic laminaria and other expansion systems 
utilizing inducible chorimcal changes. 

V. Improved Clinical Euinment for Surgical Termination. The budget for 
development of improved mechanical means of pregnancy termination includes 
the research design and development costs of the Applied Physics Laborator-y; 
cost of animals essential for the testing of such instruments; formulation, 
development and printing costs of manuals of instru ction for use of instruments. 

VI. Training. The utilization of moneys provided for training is described 
in detail in the budget of that specific project. 
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Non-Expenda bhlEn uiomont 

The equipment requusteid is the minimum required to permit the conversion 
of the e;:iL;tinq in~a tiont unit to the resoarch unit described. No expenditures 
for equipmerit will bs -ad e if other equipment is available or suitable for the 
intended u.-e,. 

Egu,_g.Uc~m nt_nd Sult ins. 

These suplicus inlu.:1e items required for the establishment of an office 
for the citility conILrol unit. The fertility control unit requires equipment for the 
intrautcn ineo'onitor nq. Centrifuges, free::er, freezer-refrigerator are required 
for specimcn prcpari Lion and storage. 

Travel Ex:on se 

Travel ex(oenses shown in the principal budget are for domestic travel to 
scientific meetings for the purpose of presentation of results emanating from 
the research proposed. Foreign travel to less developed countries is envisioned 
and is discussed in the presentation of the educational program. 

Publication Costs 

It is expected that a minimum of 10 publications a year will emnate from 
this program. Publication costs include cost of reprinis, Xeroxing, Xeroxing for 
literature surveys, and secretarial supplies as needed for publication 
preparation. Also included are costs for graphic work, art supplies, and slide 
preparation. 




