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REPORT SUMMARY

Project Title and Contract Humber:

Program for Applied Research on Fertility Regulation
AID/csd-3608

AID/DSPE~-C-0035

DPE-0546-A-00-1003-00

Principal Investigator:

John J. Sciarra, M.D., Ph.D.

Professor and Chairman

Department of Obstetrics and Gynecology
Prentice Women's Hospital and Maternity Center
333 East Superior Street

Chicago, I1linois 60611

Contractor:
Northwestern University
c/o Sponsored Projects Administration
619 Clark Street
Evanston, I1linois 60201
Contract Period:
July 1, 1975 - June 30, 1979 -- AIC/csd-3608
July 1, 1979 - June 30, 1981 -- AID/DSPE-C-0035
July 1, 1981 - June 30, 1986 -- DP:t-0546-A-00-1003-00
Reporting Period:
January 1, 1984 - June 30, 1984

Total Expenditures Through December 31, 1983:

AID/csd-3603 5 4,331,521.82
AID/DSPE-C-0035 3,370,727.26
DPE-0546-1-00-1003-00 3,107,665.84

TOTAL: $10,809,914.92
Total Expenditures January 1, 1984 Through June 30, 1984:
AID/csd-3608 $ -0 -

AID/DSPE-C-0035 -0 -
DPE-0546-A-00-1003-00 1,064,432.13

TOTAL: $1,064,432.13
Commitments Through June 30, 1934: DPE-0546-A-00-1003-00 $1,418,854.29
Additional Committments not Reflected in Financial Reports: $1,261,475
Total Funding Received 7/1/81-12/31/84: $7,560,000
Total Budgeted 7/1/81-6/30/86: $12,363,230



PROGRAM ACCOMPLISHMENTS

Scientific Summary

1. A meeting of the Scientific Advisory Conmittee (SAC) was held on April 11,
1984. VHith PARFR staff, SAC reviewed extension, formal, pilot study and
informal research proposals received during the current period. Please
refer to the SAC section (Program Accomplishments) and SAC Minutes (Appendix)
for specific determinations.

2. Research progress was monitored by review of technical reports and site
visits to projects. During this reporting period, the following research
projects were visited by PARFR staff or consultants:

a. 1/15-17/84 -- Alfredo Goldsmith, M.D., M.P.H., San Antonio, Texas and
Durango, Mexico (PARFR-341M, 341T Phase Il Poly NET 90
Initiation).

b. 2/12-15/84 -- Alfredo Goldsmith, M.D., M.P.H., Gerald I. Zatuchni, M.D.,
M.Sc., Lourens J.D. Zaneveld, D.V.M., Ph.D., Donald P.
Waller, Ph.D., David A. Blake, Ph.D., Edward C. Wather,
D.V.¥., Ph.D. and Kenneth C. Pclakoski, Ph.D.; Chicago,
I11inois (PARFR-338 sperm enzyme inhibitors).

c. 2/22/84 -- Alfredo Goldsmith, M.D., M.P.H.; Birmingham, Alabama
(PARFR-341 Phase II Poly NET 90).

d. 3/5-7/84 -- John J. Sciarra, d.D., Pr.D. and Alfredo Goldsmith, M.D.,
M.P.H.; Milan, Italy (PARFR-350 Hamou Intra Tubal Device).

3. The following meetings for the purpose of project development were held and
attended by PARFR staff and consultants:

a. 2/6-7/84 -~ Alfredo Goldsmith, M.D., M.P.H.; Boston, Massachusetts
(Endocon: NET Pellets).

b. 2/29/84 -- Lourens J.D. Zaneveld, D.V.M., Ph.D. and Donald P. HWaller,
Ph.D.; Silver Springs, Maryland (Shug).

C. 5/8-9/84 -- Alfredo Goldsmith, #¥.D., M.P.H. and Ricardo H. Asch, M.D.;
Chicago, I1linois (Testosterone Study).

4, Dr. Alfredo Goldsmith represented PARFR at a meeting of the Society of
Gynecologic Investigators held March 21-24, 1984 in San Francisco, California.
PARFR also supported the attendance of Drs. Ricardo H. Asch and Jose P.
Balmaceda at the Conference.

5. Drs. Alfredo Goldsmith, John Sciarra and Gerald Zatuchni represented PARFR
at a meeting of the American Fertility Society held April 4-7, 1984 in hew
Orleans, Louisiana.



Scientific Summary (cont'd)

10.

1.

12.

13.

PARFR supported and helped organize a regional workshop held April 13-15, 1984
in Santo Domingo, Dominican Republic. The workshop, held by the Latin American
Association of Researchers in Human Reproduction (ALIHR), was attended by 126
participants. Drs. Alfredo Goldsmith, Ricardo H. Asch and Horacio B. Croxatto
participated in the workshop.

PARFR supported the attendance of Drs. Nancy Alexander, Deborah Anderson,
Erwin Goldberg, Micheal Harper and Gerald Zatuchni, at a workhsop "Research
and Development of Immunological Methods of Fertility Regulation" held
April 16-12, 1984 in Bethesda, Maryland. The workshop was sponsored by
NIH, PARFR and AID.

PARFR's 14th International Vorkshop "Intrauterine Contrcception: Advances
and Future Prospects" was held May 29 - June 1, 1984 in Chicago, I1linois.
The meeting was attended by 90 participants representing 22 countries.

Volume 3,

Number 1 of PARFR's research technical information report was

produced and distributed. The issue, "The Etiology of Pelvic Inflammatory

Disease,’

was authored by Louis Keith, M.D. and Gary S. Berger, M.D., M.S.P.H.

At the close of the current reporting period, the book developed from the

proceedings of PARFR's 13th International Workshop was in the final stages
of production. The book, "Long-Acting Contraceptive Delivery Systems" is

scheduled for publication and distribution in August, 1934,

At the close of the current reporting period, pltans for a Symposium, "Recent
Advances in Contraception" were being made. The symposium will be held in
Caracas, Venezuela on October 21-26, 1984 in conjunction with the FIGO

meeting.

Planning has bequn for a reqgional symposium, "Male Contraception," to be
held in February, 1985 in Mexico City, Mexico.

Planning has begun for PARFR's 15th International Workshop "Male Fertility

Control."

The workshop will be held in Spring, 1985 in Geneva, Switzerland.



PROGRAM ACCOMPLISHMENTS

LDC Involvement

During this report period, the following subagreements in LDCs were
executed:

1. PARFR-354 -- "“Screening of Thai Plants for Proteins (or Lectins) as
Potential Vaginal Contraceptives"
Montri Chulavatnatol, M.D., Muhidol University, Bangkok
Thailand

The following subagreements terminated during this report period:

1. PARFR-314E -- "Uterine Measurement - Clinical Comparison Study (Wing
Sound II)"
Mokhtar Toppozada, M.D., The University of Alexandria,
Alexandria, Egypt

2. PARFR-328B -- "An Evaluation of an Improved lleedle for Transcutaneous Vas
Closure"

Marcos Paulo P. de Castro, M.D., PRO-PATER, Sao Paulo, Brasil



LDC Involvement (cont'd)

LDC Research Funds

As of June 30, 1984, the following funds were budgeted or expended for
research in LDCs:

Total Expenditures

Countrv & PARFR # Budget (Dollars) To Date
PRASTL
PARFR-3188B $14,932 $14,701.49
PARFR-32€E3 14,122 10,792.00
TOTAL BRASIL: $29,104 $25,493.49
CHILE
PARFR-301C 31,476 31,476.00
PARFR-310C 8,000 8,000.00
PARFR-311C 9,000 9,000.00
PARFR-316C 27,000 27,000.00
PARFR-327C 20,880 17,870.00
PARFR-341C 45,419 -0 -
TOTAL CHILE:  $141,775 $93,346.00
EGYPT
PARFR-300E 11,930 11,930.00
PARFR-314E 5,400 5,400.00
TOTAL EGYPT: $17,330 $17,330.00
MEXICO
PARFR-200M 23,056 23,056.00
PARFR-330M 28,710 11,924.00
PARFR-341M 36,135 3,326.00
TOTAL MEXICO: $87,901 $38,306.00
THALLAID
PARFPR.-354 9,200 -0 -
VEUEZUELA
PARFR-305YV 24,049 21,512.10
PARFR-322V 3,600 3,600.00
PARFR-327V 19,535 16,410.73
TOTAL VEHEZUELA: $47,184 $41,522.83

TOTAL LDC:  $333,094 $215,998.32



PROGRAM ACCOMPLISHMENTS

Administrative Summary

In addition to the routine manigement of the program, the efforts of the
PARFR Administrative Staff were chiefly directed toward:

1.

fonitoring Cooperative Agreement, DPE-0546-A-00-1003-00.

Coordinating and mailing the agendas for the April 11, 1984 meeting
of the Scientific Advisory Committee. The agenda included 7 formal
proposals, 3 extension proposals, and 24 technical reports.

Negotiating and executing:

8 New Subagreements: 341A, 353, 354, 355, 356, 357, 358, 359

2 Additional Fundinqg/Extension Amendments: 334UAB, 339

1 Decrease Funding Amendment: 341A

5 Ho Cost Extension Amendments: 340, 346, 347, 348, 349

Mailing 6,000 copies of Vol. 32, Number 1 in the Research Frontiers
in Fertility Requlation series.

Coordinating and executing PARFR's 14th International Workshop
"Intrauterine Contraception: Advances and Future Prosoects" held
May 29 through June 1, 1984 in Chicago, Illinois. The meeting was
attended by 90 participants representing 22 countries.

Developing software for and transferring data to two micro-computers.



1/1/84 - 6/30/84

DPE-0546-A-00-1003-00

Subagreement Hegotiations

PROJECT # TITLE/INVESTIGATORS/INSTITUTION ACTION PERIQOD FUNDING
334UAB “Pharmacokinetics Studies in Baboons Relating to Additional Funding/ 3/1/83- $ 3,042
PARFR-334SRI" Extension 7/31/84 (516,741
Lee R. Beck, Ph.D. (Amendment #1) total)
University of Alabama in Birmingham
Birmingham, Alabama
339 “Shug Device Studijes" Additional Funding/ 7/1/83- $18,030
Lourens J.D. Zaneveld, D.V.M., Ph.D. Extension 6/30/85 ($37,746
Rush-Presbyterian-St. Luke's Medical Center (Amendment #1) total)
Chicago, I1linois
340 “Technical Assistance in NET Microcapsule Preparation” No-Cost Extension 7/1/83-
Thomas R. Tice, Ph.D. (Amendment #1) 1/31/84
Southern Research Institute
Birminiham, Alabama
341A “Phase II Poly NET 90 Injectable Study" New Subagreement 1/1/84- $37,437
Howard J. Tatum, M.C. 12/31/85
Emory University
Atlanta, Georgia
Decrease Funding $ 4,532
(Amendment #1) ($32,905
total)
346 "Development of Controlled-Release Testosterone Mo-Cost Lxtension 10/1/83-
Microcapsules for Fertility Regulation of Males" (Amendment #1) 8/31/84

Thomas R. Tice, Ph.D.
Southern Research Institute
Birmincham, Alabama




PROJECT # TITLE, ZHVESTIGATORS/INSTITUTION ACTION PERIOD FUNDIRG

347 "Studies on the Anovulatory Potency and Side No-Cost Extension 2/1/84-
Effects on an Inhibitory Analog of LH-RH in (Amendment #1) 1/31/86
Cynomologous Monkeys"
Ricardo . Asch, M.D.

The University of Texas lealth Science Center
San Antonio, Texas

348 "Development of Improved Methods and Materials No-Cost Extension 11/1/83-
for Injecting Microencapsulated Steroids” (Amendment #1) 11/30/84
Danny H. Lewis, Ph.D.
Stolle Research and Development Corporation
Birmingham, Alabama

349 "Preparation of Fibrous Estradiol/Progesterone No-Cost Extension 11/1/83-
IUDs for Phase I Clinical Trials, Continuation (Amendment #1) 10/31/84
of PARFR-324"

Richard L. Dunn, Ph.D.
Southern Research Institute
Birmingham, Alabama

353 "Effects of Chronic Intrauterine Release of Proges- New Subagreement 3/15/84- § 7,895
terone on Uterine Histology in Intact Rabbits" 7/31/84
Antonio Scommegna, M.D.
Michael Reese Hospital and Medical Center
Chicago, [11linois

354 “Screening of Thai Plants for Proteins {or Lectins) New Subagreement 4/1/84~ $ 9,800
as Potential Vaginal Contraceptives" 3/3 155
Montri Chulavatnatol, M.D.
Mahidol University
Bangkok, Thailand




PROJECT # TITLE/INVESTIGATCORS/INSTITUTIGHN ACTION PERIQOD FUNDING
355 “Enhancement of the Secretory Inmune Response to LDH-C4" MNew Subagreement 4/15/84-  $47,335
Hancy J. Alexander, Ph.D. 4/14/85
Medical Research Foundation of Oregon
Portland, Oregon
356 “Development of an Immunocontraceptive Vaccine: New Subagreement 5/1/84- $66,686
Role of 23 Kd Antigen in Immunofertility and 4/30/85
Fertility Regulation“
Rajesh K. Naz, Ph.D.
Medical Research Foundation of Oregon
Portland, Cregon
357 "Optimization of Release Profile of Horethisterone New Subagreement 5/1/84- $49,119
Injectable 90 Day Contraceptive" 10/31/84
Danny H. Lewis, Ph.D.
Stolle Research and Development Corporation
Birmingham, Alabama
358 "Development of a 30 day Injectable Contraceptive" Hew Subagreement 5/1/84- $11,800
Danny H. Lewis, Mh.D. 1/31/85
Stolle fesearch and Development Corporation
Birmingham, Alabama
359 "Active Immunization of Non-Human Primates and New Subagreement 6/1/84- $77,741
Rabbits with Zona Pellucida Proteins" 5/31/85

Bonnie S. Dunbar, Ph.D.
Baylor College of Medicine
Houston, Texas




PERSONNKEL
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Effort and salary expenditures of PARFR personnel for this reporting period

are listed below:

Staff and Title

John J. Sciarra, M.D., Ph.D.
Director and Principal Investigator

Gerald 1. Zatuchni, M.D., M.Sc.
Director of Technical Assistance

Alfredo Goldsmith, M.D., M.P.H.
Head, Research Project Development

Diane Krier-Morrow, M.B.A.
Director of Administration

Susan Dewar
Project Controller

Felley Osborn
Publications Coordinator

Ruvenia Thomas
Secretary 11

Asenath Williamson
Secretary |

Josephine Harris
Secretary 1

Fi'inge Benefits $ 21,136.34

Indirect Costs 121,554.76

Effort in

Man-Months

.6

5.1

5.7

6.0

6.0

0.6

6.0

6.0

6.0

Salary

$ 3,266.25

$26,824.02

31,033.68

15,499.98

9,064.02

3,375.00

9,848.80

7,009.60

7,332.00
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SCIENTIFIC ADVISORY COMMITTEE

The membership of the Sciantific Advisory Committee during this reporting
period consisted of the following individuals:

John J. Sciarra, M.D., Ph.D., Chairman Northwestern University

Andrzej Bartke, Ph.D. The University of Texas Health
Science Center at San Antonio

David A. Blake, Ph.D. The Johns Hopkins University
School of Medicine

William Droegemueller, M.D. University of North Carolina

Uwe Goebelsmann, M.D. University of Southern California

(deceased 6/15/84)

Miriam H. Labbok, M.D., M.P.H. The Johns Hopkins School of Hygiene
and Public Health

Kemran S. Moghissi, M.D. Wayne State University

Dean L. Moyer, M.D. University of Southern California
School of Medicine

Antonio Scommegna, M.D. Michael Reese Hospital and Medical
Center

Rochelle H. Shain Ph.D. The University of Texas Health

Science Center at San Antonio

The Committee met once during the current reporting period, on April 11, 1934
in Chicago, I1linois.

At the meeting, the Commnittee reviewed 7 formal and 3 extension proposals.
Twenty-four technical reports were also reviewed.

0f the seven formal proposals reviewed at the meeting, four were approved.

Dr. Lourens Zaneveld's proposal, "Preparation of Acrosin Inhibitors" was approved
as written. Dr. Bonnie S. Dunbar's proposal, "Active Immunization of Non-Human
Primates and Rabbits with Zona Pellucida Proteins" was approved with modifications
which were to be implemented by the PARFR Staff. Dr. George C. Denniston's pro-
posal, "A Method for Pre-Testing Percutaneous Vasectomy Electrodes" was approved
pending preparation of a comprehensive clinical protocol. Finally, Dr. Ricardo
H. Asch's proposal, "The Effects of Testosterone Replacement in Castrated Rhesus
Monkeys Using a Controlled-Release Microcapsule System" was approved according to
PARFR recommendations and with the additional suggestion that tests be conducted
to determine the metabolic clearance rate of testosterone and blood conversion of
testosterone to DHT.

Two of the three extension proposals reviewed vere also approved. DOr. Robert
T. Chatterton's extension proposal for his study "Ovulation Inhibition by Anordrin"
was approved in part. DOr. Lourens J.D. Zaneveld's extension proposal for his
study "Toxicity Studies Required by FDA for the Development of the Shug" was
approved with a request for clarification of some items in the study. This study
has a component with Dr. Waller at the University of Il1linois at Chicago that will
be contracted separately.

Minutes of the meeting are included in the Appendix.



COHSULTANTS
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The following is a list of Program Consultants, indicating their areas of

expertise, contributions to the program, and payment therefore.
list of consultants are members of the Scientific Advisory Cormittee.

Consultant

hancy J. Alexander, Ph.D.
Peproductive Physiology

Andrzej Bartke, Ph.D.
Obstetrics and Gynecology

David A. Blake, Ph.D.
Chstetrics and Gynecology
Pharmacology

wWilliam Droegenueller, M.D.

Obstetrics and Gynecology

David A. Edelman, Ph.D.
Biostatistician

Michael J. Free, Ph.D.
Reproductive Physiology

Uwe Goebelsmann, M.D.
Reproductive Endocrinology

Erwin Goldberg, Ph.D.
Eiochemistry

Harrith M. Hasson, M.D.
Obstetrics/Gynecology
and Infertility

Louis G. Keith, M.D.
Obstetrics/Gynecology

Miriam H. Labbok, M.D., M.P.H.

Epidemiology

Edward C. Mather, D.V.M., Ph.D.
Animal Reproduciive Physiology

Dean L. Moyer, M.D.
Experimental Pathology

enneth L. Polakoski, Ph.D.

Andrologist

Antonio Scommegna, M.D.
Obstetrics and Gynecology

Purpose

Proposal Review

2/10/84

6/12-13/24

SAC 4/10-11/84

SAC 4/10-11/84

Site Visit
1/30-31/84

SAC 4/10-11/84

Project Consultation
10/25/83-12/2/83
1/26/34-3/8/84

Project Consultation
12/15-16/83

SAC 4/10-11/84

RFFR: Vol. 2, No. ©

Project Consultation
2/24-25/34

RFFR: Vol. 3, Ho. 1

SAC 4/10-11/84

Project Development
2/14-15/84

SAC 4/10-11/84

Project Development
2/14-15/84

SAC 4/10-11/84

Effort

25

™o

days

days
days
days

days

.5 days

day

days

days

days

days

days

days

days

Included in this

420
420
420

5,875

2,232.

175

420

1,000

385.

600

420

485.

420

307.

420

50

48

50

70



Concultants (cont'd)

Rochelle N. Shain, Ph.D. : SAC 4/10-11/84 ¢ days
Medical Anthropology
Emil Steinberger, M.D. Proposal Review
Endocrinologist 2/14/84
Lourens J.D. Zaneveld, D.V.M, Ph.D. Project Consultation 14 days
Biochemistry and Veterinary 8/1/83-1/4/84

Medicine

TOTAL

-13-

$ 420

50

2,800

$17,841.18



SUMMARY FINANCIAL REPORTS

This section includes:
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A.  Summary of Expenditures and Commitments under AID/csd-3608, AID/DSPE-C-0035,
and AID/DPE-0546-A-00-1003-00

B. Detail of Expenditures and Commitments under AID/DPE-0546-A-00.-1003-00,
effective 7/1/81-6/30/86

C. Expenditures under AID/DPE-0546-A-00-1003-00 during the period 1/1/84-

6/30/84

Expenditures
1/1/84-6/30/84

Expenditures through
12/31/83

Total Expenditures

Total Commitments
@ 6/30/84

Uncommitted Balance

Total Budget

AID/csd-3608

(7/1/75-6/30/80)

AID/DSPE-C-0035
(7/1/79-6/30/82)

DPE-0546-A-00-1003-00
(7/1/81-6/30/86)

§ -0 -

4,331,521.82

5 -0 -

3,370,727.26

$4,331,521.82

-0 -
180,990.68

$3,370,727.26

-0 -
39,272.74

$1,064,432.13

3,107,665.84

$4,512,512.50

$3,410,000.00

$4,172,097.97

1,418,854.29
1,969,047.74

$7,560,000.00




COOPERATIVE AGREEMENT:

TOTAL AWARDED TO DATE:

EFFECTIVE DATES:
TOTAL AWARD:

AID/DPE-0546-A-00-1003-00
7/1/81-6/30/86
$12,363,280

$7,560,000

7/1/81 - 6/30/84

-15-

Category Budget * Expenditures Commitments Total
Research $4,663,338 61.7 $2,052,769.19  $1,262,289.93 $3,315,099.12
Workshops and

Publications 451,374 6.0 266,845.34 35,243.86 302,089.20
Consultants 90,400 1.2 63,459.35 100.00 £3,559.35
Travel 378,584 5.0 266,102.11 1,349.17 267,451.28
Salaries and Fringe

Benefits 871,981 11.5 706,296.57 48,034.74 754,331.31
Supplies, Communi-

cations &and Rent 471,694 6.2 326,236.08 11,176.03 337,412.11
Equipment 26,439 .4 12,511.35 12,511.35
Indirect Costs 606,190 8.0 477,877.98 60,660.56 538,538. 54

$7,560,000 $4,172,097.97 $1,418,854.29 $5,590,952.26
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COOPERATIVE AGREEMENT:  AID/DPE-0546-A-00-1003-00
EXPENDITURES FOR THE PERIOD:  1/1/84-6/30/84

TOTAL:

$3,107,665.84

$1,064,432.13

Expended Expended Total Expended
Category 7/1/81-12/31/83  1/1/84-6/30/84 7/1/81-6/30/84
Research $1,471,932.96 $ 580,836.23 $2,052,769.19
Workshops & Publications 238,494.98 28,350.36 266,845.34
Consultants 42,818.17 20,641.18 63,459.35
Travel 165,169.92 100,932.19 266,102.17
Salaries & Fringe Benefits 570,909.85 135,386.72 706,296.57
Supplies, Communications
and Rent 249,505,239 76,730.69 326,236.08
Equipment 12,511.35 -0 - 12,511.35
Indirect Costs 356,323.22 121,554.76 477,877.92

$4,172,097.97




TECHNICAL REPORTS

The following technical reports were reviewed at the April 11, 1984

Scientific Advisory Committee Meeting:

Project

-17-

Period Covered by Report

PARFR-312 -~ "A Clinical Evaluation of the Subder-
mal Contraceptive Norethindrone
Pellet - Continuation of PARFR-229"

PARFR-313E -- "Uterine Measure - Clinical Comparison
Study (Wing Sound II)"

PARFR-320 -- "Levonorgestrel Rods Drug Release
Study"

PARFR-323 -- "Efficacy of Quinacrine and Tetra-
cycline in the Primate"

PARFR-329 -- "Targeting Liposomes to the Male Repro-

ductive Tract with Antibody LDH-Cay"

PARFR-330T -- "A Clinical Evaluation of the Bio&bsorb-
able Contraceptive Norethindrone Pellet
Implant (Phase II)"

PARFR-332 -- "Development of an Injectable Long-
Acting Estradiol Formulation"
PARFR-333 -- "Poly-gly NRET 180 Microcapsule System"

PARFR-333T -- "Poly-gly NET 180 Microcapsule System"

PARFR-334SRI -- "Development of Controlled-Release
Progesterone Microcapsules for the
Regulation of Fertility During
Lactation"

PARFR-334UAB -- "“Pharmacokinetic Studies in Baboons
Relating to PARFR-334SRI"

PARFR-335 -- "One-Month WET Microcapsules and Six-
Months Levonorgestrel Microcapsule
Preparation”

PARFR-336 -- "Effects of Hew Synthetic Progestins

on Baboon Endometrium"

PARFR-337F -- "Use-Effectiveness of a Levonorgestrel-
Releasing Intracervical Device"

1/1/81-12/31/83
(FINAL)

Through February,
1983

8/1/82-1/31/84
(FINAL)

Through 8/31/83
(FINAL)

12/1/82-11/30/83

10/1/83-2/29/84

Through 3/23/84
7/7/83-1/15/84
(FINAL)

10/31/83-2/29/84
(FINAL)

11/1/83-1/31/24

12/1/83-3/1/84

5/1/83-2/29/84
(FINAL)

6/1/83-12/31/83
(FINAL)

5/1/83-1/31/84



Technical Reports (continued)

Project
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Period Covered by Report

PARFR-337T --

PARFR-343 --

PARFR-345 --

PARFR-346 --

PARFR-347 --

PARFR-348 --

PARFR-349 --

PARFR-350 --

PARFR-351 -~

PARFR-352 -

MCA
WING SOUND 11

“Intracervical Device Acceptability
Study"

"NIH/Biotech Levonorgestrel Micro-
capsules"

"Effects of the Vaginal Spermicidal
Barrier Contraceptive on Sperm
Transport in the Human"

"Development of Controlled-Release
Testosterone Microcapsules for
Fertility Regulation of Males"

“Studies on the Anovulatory Potency
and Side Effects of an Inhibitory
Anaiog of LH-RH in Cynomolgus Monkeys"

“Development of Improved Methods and
Materials for Injecting Microencap-
sulated Steroids"

"Preparation of Fibrous Estradiol/
Progesterone 1UDs for Phase I Clinical
Trials - Continuation of PARFR-324"

“An Intra Tubal Device (ITD) for
Female Sterilization"

"Development of Methods for Female and
Male Contrdception Based on LH-RH
Antagonists"

"Baboon Testing of Duration of HNET
from Fused Pellets"

6/1/83-2/1/84

12/1/83-3/1/84

Through 3/21/84
(FINAL)

11/1/83-2/1/84

11/1/83-2/29/84

Through 3/7/84

1/1/84-3/12/84

12/1/83-3/1/84



RESEARCH

PARFR SUBAGREEMENT EXPENSE SUMMARIES

This section summarizes the expenses of PARFR subagreements active
during the period January 1, 1984 to June 30, 1984, Summaries are

categorized according to the following AID Contraceptive Research Areas:

I.

I1.

ITT1.

IV.

VI.

Female Sterilization

C. Transcervical

Male Sterilization

B. Other

Intrauterine Contraception
D. Other

Systemic Contraception

B. Injectables and Implants
C. Other

1. Male Pharmacological Methods
Barrier Contraception
B. Female

Miscellaneous

-19-



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA
UHDER COOPERATIVE AGRECMENT AID/DPE-0546-A-00-1003-00

1/1/84-6/30/84

FEMALE STERILIZATION

I.
TRANSCERVICAL

C.

PARFR INSTITUTION &
4 LIVESTIGATOR(S) TITLE
“Radio-0Opaque Methylcyano-

305V Maternidad "Concepcion

Palacios" acrylate (MCA) Delivered

Caracas, Venezuela Through Single Application
(FEMCEPT) Device"

Itic Zigheiboim, M.D.
Wiktor Szczedrin, M.D.

323 University of [11inois "Etficacy of Quinacrine and
at the Medical Center Tetracycline in the Primate"
Chicago, I11inois
Lourens J.D. Zaneveld,
D.V.M., Ph.D.
"Time Interval MCA/FEMCEPT

327< Instituto de Obstetricia
y Ginecologia de Univer- Studv"
sidad Austral de Chile
Valdivia, Chile
Rene Guzman-Serani, M.D.
"Time Interval MCA/FEMCEPT

327V Maternidad "Concepcion
Palacios" Study"
Caracas, Venezuela
Itic Zighelboim, M.D.
Wiktor Szczedrin, M.D.

EXPENDITURES TOTAL
DATES BUDGET THIS TtRIOD EXPENDITURES
9/10/81-  $ 24,049 S  490.31 $21,512.10
9/9/83
9/1/82- 44,100 20,324.65 44,099.78
8/31/83
12/1/82- 20,880 4,524.00 17,870.00
11/30/84
12/1/82- 19,535 8,350.31 16,410.73
11/30/84

_02_



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA
UNDER COOQPERATIVE AGREEMLNT AID/DPE-0546-A-00-1003-00
1/1/84-6/30/84

TOTAL

I. FEMALE STERILIZATION (continued)
D. QTHER
PARFR [NSTITUTION & EXPENDITURES
; [NVESTIGATOR(S) TITLE DATES BUDGET THIS PERIOD EXPENDITURES
“An Intra Tubal Device {ITD) 1/1/84- $ 11,000 $§ -0 - $ -0 -
for Female Sterilization" 6/30/85

#

350 fenon Hospital
Paris, France
Jacques Hamou, M.D

- lz-



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESCARCH AREA
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-00-1003-00
1/1/84-6/30/84

IT. MALE STERILIZATION
B. OTHER
PARFR INSTITUTION & EXPENDITURES TOTAL
# IRVESTIGATOR(S) TITLE DATES BUDGET THIS PERIQOD EXPEMDITURES
3288 PRO-PATER "An Evaluation of an Improved 12/1/82- 14,122 $ 3,732.00 $10,792.00
Sao Paulo, Brasil Needle for Transcutaneous Vas 6/30/84
Marcos Paulo P. de Closure"
Castro, M.D.
339 Rush-Presbyterian-St. "Efficacy of Studies in Pri- 7/1/83- 37,746 4,085.49 4.,085.49
Luke's Medical Center mates with the Shug in the 6/30/85
Chicago, I11inois Absence of a Tissue Wrap"
Lourens J.D. Zaneveld,
D.V.M., Ph.D.
344 Presbyterian Hospital “Percutaneous Intra Vas Injec- 9/1/83- 49,668 32,315.29 32,315.29
Obstetric and Gyne- tion for Male Sterilization" 8/31/83
cological Services
Hew York, HMHew York
Ralph M. Richart, M.D.
D-32 Biologic Resources Animal maintenance - Rhesus 9,845.71 11,433.56

Laboratory
Univ. of 111inois at
Chicago

monkeys for PARFR-317

-ZZ—



ITI.

PARFR
L

314E

349

353

D-52

D-58

INTRAUTERINE CONTRACEPTION

D. OTHER

IHSTITUTION &
IIIVESTIGATOR(S)

Shatby Hospital, The Uni-

versity of Alexandria
Alexandria, Lgypt
Mokntar Toppozada, M.D.

University of Helsinki

Helsinki, Finland

Tapani Luukkainen,
M.D., Ph.D.

The University of Texas
Health Science Center

San Antonio, Texas

Rochelle N. Shain, Ph.D.

Southern Research
Institute

Birmingham, Alabama

Richard L. Dunn, Ph.D.

Michael Reese Hospital
and Medical Center

Chicago, I111inois

Antonio Scommegna, M.D.

Southern Research
Institute
Birminjham, Alabama

Harrith M. Hasson
Chicago, I1linois

RESEARCH PROJECTS BY AID CONTRACEPTIVE RESE/..CH AREA
UNDER COOPERATIVE AGREEMENT AID/DPL-0546-A-00-1003-00
1/1/84-6/30/84

TITLE

“Uterine Measurement -
Clinical Comparison Study
(Wing Sound II)"

"Use-Effectiveness of a
Levonorgestrel-Releasing
Intracervical Device"

“Intracervical Device
Acceptability Study"

"Preparation of Fibrous Estra-
diol/Progesterone IUDs for
Phase I Clinical Trials,
Continuation of PARFR-324"

"Effects of Chronic Intra-
uterine Release of Proges-
terone on Uterine Histology
in Intact Rabbits"

Preparation of an INID for the

Fibrous E/P IUD Delivery System

Postage and telephone expenses

DATES

2/1/82-
7/31/83

5/1/83-
4/30/84

6/1/83-
5/31/85

11/1/83-
10/21/84

3/15/84-
7/31/84

related to the Wing Sound II study

BUDGET

$ 5,400

49,665

12,502

49,994

7,895

5,000

EXPENDITURES TOTAL
THIS PERIOD EXPENDITURES
$  900.00 $ 5,4C0.00
27,628.92 33,647.83

328.48 328.48
40,710.65 40,710.65
-0 - -0 -
-0 - -0 -

256.20 256.20



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA
UNDLR COOPERATIVE AGREEMCNT AID/DPE-0546-A-00-1003-00
1/1/84-6/30/84

Iv. SYSTEMIC CORTRACEPTION

. INJECTABLES AliD IMPLANTS

PARFR INSTITUTION & EXPERDITURES TOTAL
# INVESTIGATOR(S) TITLE DATES BUDGET THIS PERIOD EXPENDITURES
320 Dynatech R/C Company "Leveonorgestrel Rods - Drug 7/1/82- $ 61,723 $ -0 - $49,759.95
Cambridge, Massachusetts Release Study" 3/31/84
Donald L. Yise, Ph.D.
325 Southern Research "Development of a Vaginal 9/1/82- 57,710 4 ,437.40 46,712.95
Institute Ring Delivery System for 11/15/83
Birmingham, Alabama Norgestimate"
Richard L. Dunn, Ph.D.
330 Cornell University "A Clinical Evaluation of 2/1/83- 49,995 14,814.37 40,925.19
Medical College the Subdermal Contracep- 6/30/84
New York, Mew York tive Norethindrone Pellet
Brij B. Saxena, Ph.D., (Phase II)"
D.Sc.
330M Instituto de Investiga- "A Clinical Lvaluation cof 4/1/83- 28,710 7,402.00 11,924.00
cion Cientifica the Subdermal Contracep- 3/30/84
Durango, Mexico tive Norethindrone Pellet
Roberto Rivera, M.D. (Phase 11)"
3307 The University of Texas "A Clinical Evaluation of 3/1/83- 48,139 16,315.91 19,323.71
Health Science Center the Bicab_.orbable Subder- 2/28/85
San Antonic, Texas mal Morethindrone Pellet
Ricardo H. Asch, M.D. Implant (Phase II)"
332 Stolle Research and “Development of An Inject- 3/1/83- 70,000 11,884.34 70,000.00
Development Corporation able Long-Acting Estradiol 2/29/84

Birmingham, Alabama
Danny H. Lewis, Fn.D.

Formulation"

—VZ—



IV.

PARFR
P13

333

3337

334UAB

334SRI

336

340

RESEARCH PROJGECTS BY AID CONTRACEPTIVE RESEARCH AREA
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-00-1003-00

1/1/84-6/30/84

SYSTEMIC CONTRACEPTION (continued)

B. INJECTABLES AND IMPLANTS

INSTITUTIOH &
IHVESTIGATOR(S)

University of Alabama in
Birmingham

Charles E. Flowers,
Jr., M.D. and

Lee R. Beck, Ph.D.

The University of Texas
Health Science Center

San Anteonio, Texas

Jose P. Balmaceda, M.D.

Ricardo H. Asch, M.D.

The University of Alabama
in Birmingham
Lee R. Beck, Ph.D.

Southern Research
Institute

Birmingham, Alabama

Thomas R. Tice, Ph.D.

University of South
Alabama

Mobile, Alabama

Walter H. Wilborn, Ph.D.

Southern Research
Institute

Birmingham, Alabama

Thomas R. Tice, Ph.D.

TITLE

“Poly-gly NET 180 Microcapsule
System"

"Poly-qly NET 180 Microcapsule
System"

"Pharmacokinetics Studies
in Baboons Relating to
PARFR-334SRI1"

"Development of Controlled-
Release Progesterone
Microcapsule"

"Effects of New Synthetic
Progestins on Baboon
Endometrium"

“Technical Assistance in NET
Microcapsule Preparation"

DATES

3/1/83-
2/25/84

3/1/83-
2/29/84

3/1/83-

7/31/84

3/1/83-
2/29/84

6/1/83-
12/31/83

7/1/83-
1/31/84

BUDGET
$ 47,200

40,249

16,741

49,500

46,061

36,500

EXPENDITURES TOTAL
THIS PERIOD EXPENUDITURES
$25,693.50 $47,200.00
29,896.18 38,124.96

6,098.67 8,974.82
14,145.86 49,306.35
23,308.59 44,608.59
23,881.55 36,500.00

-SZ-



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-00-1003-00

1/1/84-6/30/84

SYSTEMIC CONTRACEPTION (continued)

IV.
B. INJECTABLES AMD IMPLANTS
PARFR [NSTITUTION &
# INVESTIGATOR(S) TITLE
341 University of Ailabama "Phase Il Poly NET 90
in Birmingham Injectable Study"

Charles E. Flowers, Jr.,

M.D. and
Lee R. Beck, Ph.D.
3414 Emory University "Phase II Poly NET 90

Atlanta, Georgia Injectable Study"
Howard J. Tatum, M.D.
“Phase 11 Poly NET 90

341C Centro tacional de 1la
Familia Injectable Study"”
Santiago, Chile

Horacio B. Croxatto, M.D
"Phase II Poly NET 90

Instituto de Investiga-
Injectable Study"

341M
cion Cientifica

Durango, *exico

Roberto Rivera, M.D.

Associazione per Studio “Phase II Poly NET 90
Injectable Study"

3411
della Riproduzione Umana

Roma, Italy
Giuseppe Denagiano, M.D.
3417 The University of Texas “Phase II Poly NET 90
Health Science Center Injectable Study"
San Antonio, Texas
Jose P. Balmaceda, M.D.

EXPENDITURES TOTAL
DATES BUDGET THIS PERIOD EXPENDITURES
12/1/83~ $ 79,264 $16,234.59 $16,234.59
11/30/85
1/1/84- $ 32,905 -0 - -0 -
12/31/85
1/1/84- 45,419 -0 - -0 -
12/31/85
1/1/84- 36,135 3,326.00 3,326.00
12/31/85
1/1/84- $ 39,655 2,803.35 2,803.35
12/31/85
1/1/84- 85,919 6,742.77 6,742.77
12/31/85
R
T



RESEARCiH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA
UNDER COOPERATIVE AGRLCEMENT AID/DPE-0546-A-00-1003-00

1/1/84-6/30/84

TOTAL

IV.  SYSTEMIC CONTRACEPTION (continued)
B. INJECTABLES AKRD IMPLANTS
PARFR INSTITUTION & EXPENDITURES
# INVESTIGATOR(S) TITLE DATES BUDGET THIS PERIOD EXPEHDITURES
343 University of Alabama "NIH/Biotech Levonorgestrel 11/1/83- % 46,040 $ 9,541.80 $ 9,541.80
in Birmingham Microcapsules" 10/31/84
Lee R. Beck, Ph.D.
346 Southern Research "Development of Controlled- 10/1/83- 49,641 14,516.42 14,516.42
Institute Release Testosterone 8/31/84
Birmingham, Alabama Microcapsules for Fertility
Thomas R. Tice, Ph.D. Regulation of Males"
348 Stolle Research and “Development of Improved 11/1/83- 49,995 43,802.00 43,802.00
Development Corporation Methods and Materials for 11/30/84
Birmingham, Alabama Injecting Microencapsulated
Danny H. Lewis, Ph.D. Steroids"
352 University of Alabama “Baboon Testing of Duration 12/1/83- 29,420 2,509.04 2,509.04
in Birmingham of MET Fused Pellets" 11/30/84
Birmingham, Alabama
Lee R. Beck, Ph.D.
357 Stolle Research and “Optimization of Release 5/1/84- 49,119 -0 - -0 -
Development Corp. Profile of Norethisterone 10/31/84
Birmingham, Alabama Injectable 90 Day
Danny H. Lewis, Ph.D. Contraceptive”
358 Stolle Research and “Development of a 30 Day 5/1/84- 11,800 -0 - -0 -
Development Corp. Injectable Contraceptive" 1/31/85
Birmingham, ./ 1labama
Danny H. Lew.s, Ph.D.
D-41 University of Alabama RIA analysis for Poly NET 4,337.00 9,783.00
in Birmingham Studies - PARFR-300E, 3001,
300M, 3007

-[Z-



RESEARCH PROJECTS BY AID COWTRACEPTIVE RESEARCH AREA
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-00-1003-00
1/1/84-6/30/84

Iv. SYSTEMIC CONTRACEPTION (continued)

B. [HJECTABLES AND IMPLANTS

PARFR INSTITUTION & EXPENDITURES TOTAL
# IMVESTIGATOR(S) TITLE DATES BUDGET THIS PERIQD EXPENDITURES
D-46 Stolle Research and Preparation of 4 kg co-polymer $-0- $15,000.00 $15,000.00
Development Corp. of DL-Lactic and glycolic for
Birmingham, Alabama Poly NET 90 studies
D-53 Stolle Research and Production of GMP Standard 8,500 8,500.00 8,500.00
Development Corp. Operations Procedures and
Birmingham, Alabama Rental of ®@IP Laboratory for
Seven Days
D-55 Stolle Research and Preparation of 194 syringes 29,488 -0 - -0 -
Development Corp. loaded with Poly NET 180
Birmingham, Alabama system for Phase II clinical
studies
D-59 University of Alabama Stability studies on recalled -0 - 14,540.00 14,540.00
in Birmingham microcapsule doses (series

PARFR-341)

-82-



Iv.

347

356

D-44

RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA

UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-00-1003-00

1/1/84-6/30/84

SYSTEMIC CONTRACEPTION (continued)

C. OTHER

IHSTITUTION &
JNVESTIGATCR{S)

Morthwestern University
Medical School

Chicago, I1linois

Raksha Mehta, Ph.D.

The University of Texas
Health Science Center

San Antonio, Texas

Ricardo H. Asch, M.D.

Tulane University
ledical Center

MNew Orleans, lLouisiana

Andrew V. Schally, Ph.D.

Medical Research Founda-
tion of Oregon

Portland, Oregon

Rajesh K. Naz, Ph.D.

Baylor College of
Medicine

Houston, Texas

Bonnie S. Dunbar, Ph.D.

Horthwestern University
Chicago, I1linois

Reproductive Endocrino-
logy Laboratory Fund
Chicago, I1linois

TITLE

“Ovulation Inhibition by
Anordrin”

"Studies on the Anovulatory
Potency and Side Effects

on an Inhibitory Analog of
LH-RH in Cynomologous Monkeys"

"Development of Methods for
Female and Male Contraception
Based on LH-RH Antagonist"

“Development of an Immunocon-
traceptive Vaccine: Role of

23 Kd Antigen in Immunofer-
tility and Fertility Regulation"

"Active Immunization of HNon-
Human Primates and Rabbits
with Zona Pellucida Proteins"

Animal Purchase and Care - 12
Cynomologous Monkeys for
Anordrin Study

Laboratory Tests and Analysis
(Ovulation Inhibition by
Ancrdrin)

DATES

1/1/82-
6/30/84

11/1/83-
1/31/86

1/1/84-
12/31/84

5/1/84-
4/30/85

6/1/84-
5/31/85

TOTAL
EXPENDITURES

EXPENDITURES
BUDGET THIS PERIOD
$148,988 $23,954.58
145,501 8.402.57
65,163 11,623.98
66,686 3,589.93
77,741 -0 -
1,158.90
3,228 -0 -

$117,589.33

8,402.57

11,623.98

3,589.93

3,391.81

_62_



RESEARCH PROJECTS BY AID CONTRACEPTIVE RCSEARCH AREA

UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-00-1003-00

1/1/84-6/30/84

SYSTEMIC COHTRACEPTION (continued)

IV.
C. OTHER
1. MALE PHARMACOLOGICAL METHODS
PARFR INSTITUTION & EXPENDITURES TOTAL
# THVESTIGATOR(S) TITLE DATES BUDGET THIS PERIOD EXPENDITURES
315 Northwestern University "Immunologic Suppression of 3/1/82- $122,093 $24,919.13 $111,875.68
Evanston, I11inois Fertility by Synthetic 6/30/84
Erwin Goldberg, Ph.D. Antigenic Determinants of
Dehydrogenase-C4q4 - Extension
of PARFR-232"
329 Northwestern University "Targeting Liposomes to the 12/1/82- 10,000 476.59 9,187.17
Evanston, I1linois Male Reproductive Tract 11/30/83
Erwin Goldberg, Ph.D. with Antibody LDH-3"
355 Medical Research Founda- “Enhancement of the Secretory 4/15/84- 47,335 7,901.61 7,901.61
tion of Oregon Immune Response to LDH-Cg" 4/14/85
Portland, Oregon
flancy J. Alexander, Ph.D.
D-27 Peninsula Laboratories, Synthetic peptide for animals 5,246.00 10,261.02
Inc. at BRL (PARFR-315)
San Carlos, California
D-32 Biologic Resources Animal maintenance, papio 11,200.59 61,406.41
Laboratory, Univer- baboons for PARFR-315
700 -0 - 585.00
o
o
]

sity of Il1linois
Injection of baboons for

Jim Burns
PARFR-315

D-42
Chicago, Illinois



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH ARCA
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-00-1003-00
1/1/84-6/30/84

IV.  SYSTE4IC CONTRACEPTION (continued)

C. OTHER

1. MALE PHARMACOLNGICAL METHODS

PARFR INSTITUTION & EXPENDITURES TOTAL
# THVESTIGATOR(S) TITLE DATES BUDGET THIS PERIOD EXPENDITURES
D-57 Horthwestern University Chemicals and radioimmuno- $ 15,000 $13,050.00 $ 13,050.00
Evanston, I1linois assays - PARFR-355
D-61 Oregon Regional Primate Sperm penetration, SI/SA 3,979.82 3,979.82
Research Center and cervical mucus penetra-
Beaverton, Oregon tion assays on serum samples

from 50 baboons

_lg—



BARRIER CONTRACEPTION

V.

RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-00-1003-00
1/1/84-6/30/84

B. FEMALE
PARFR INSTITUTION &
# IHVESTIGATOR(S) TITLE DATES BUDGET
338 Rush-Presbysterian-St. "Development of Sperm 7/1/83- $ 49,768
Luke's Enzyme Inhibitors as 6/30/84
Chicago, Illinois Vaginal Contraceptives"
Lourens J.D. Zaneveld,
D.V.M., Ph.D.
345 University of Southern “Effect of the Vaginal 10/1/83- 6,375
California Medical Spermicidal Barrier Con- 3/31/84
Center traceptive on Sperm
Los Angeles, California Transport in the Human"
Gerald S. Bernstein, M.D.,
Ph.D.
354 Mahidol University “Screening of Thai Plants 4/1/84- 9,800
Bangkok, Thailand for Proteins (or Lectins) 3/31/85
Montri Chulavatnatol, as Potential Vaginal
M.D. Contraceptives"

EXPENDITURES

TOTAL
EXPENDITURES

THIS PERIOD
$26,233.91

$30,720.58

-ZE-



RESEARCH PROJECTS BY AID CONWTRACEPTIVE RESEARCH AREA

UNDER COOPERATIVE AGREEMERT AID/DPE-0546-A-00-1003-00
1/1/64-6/30/84

VII. MISCELLANEOUS
PARFR INSTITUTICON & EXPENDITURES TOTAL
i INVESTIGATOR(S) TITLE DATES BUDGET THIS PERIOD EXPENDITURES
D-60 Reproductive Endo- ‘easurement of LH and Preg- $ 7,200 $ -0 - $ -0-
crinology Laboratory nanediol Glucuronide relating
to PARFR-360

Chicago, I1linois

-EE-



FOLLOWING ARE SIX MONTH TECHNICAL REPORT SUMMARIES
OF ALL PROJECTS DURING THIS PERIOD
1/1/84 - 6/30/84

Projects are listed by PARFR number and not by

"Contraceptive Research Area."
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PROGRAM FCR APPLIED RESEARCH OR FERTILITY REGULATION

SIX MONTHS TECHNICAL REPORT SUMIMIRY

For the Pericd January 1, 1534 - Jure 30, 1924

PARTR- 315

TITLE: "“Immunologic Suppression of Fertility by Synethetic
Antigenic Determinants of Lactate Dehydrogenase-C4,
Extension of PARFR-232"

INSTITUTION: Northwestern University

PRINCIPAL IHVESTIGATCR: Erwin Goldberg, Ph.D.

FUNDTNG PERIOD:  3/1/82-6/30/84 £4OUNT FunoED: $122,093

Below is & project summary for the /1/24-6/20/84 period.

et 32e

A hamster ova7éﬁbrm, in vitro fertilization assay was evaluated as a
means of assessing human yertility suppression by sera from baboons immunized
with the antigenic MC5-15 peptide of LDH-C4. Secra from immune female baboons
inhibited penetration to a variable extent (31% to 1UUX). Pre-immine scra
from three individual femal < and a pool of non—immune male baboon sera
inhibited penetration also (70; to 100%Z). Therefore, :his assay is not
useful in assessing potential contraceptive efficacy of immunization with
MC5-15 until appropriate control conditions can be developed.

Fertility studies with female baboons immunized with this peptide were
begun on 2-28-84. Female baboons have continued to receive i.m. inocula-
tions of 5.0 my DT-MC5-15 in CGP adjuvant 7 to 14 days before ovulation.
Twelve animals had received seven impunizations before their first mating,
ore had received five and one had received four. All have now been given
at least two additional immunizations. There have been no deleterious
effects on the health of the animals as a result cof repeated inoculation.
Antibody levels have becen monitored weekly as well as immediately before
andlafter mating. The mean antibody level at the first mating was 40,28
ng ’I-labeled LDH-C, bound/ml serum (SD = 12.0). The mean level at the
second mating was 41.7 ng (SD = 8.9). These means are equal to, or only-
slightly lower than the means of peak antbody levels following previous
immunizations. While these data indicate that a consistent level of anti-
body specific for LDH-C4 can be attained by serial immunization with the
antigenic peptide fragment MC5-15, it is apparent that the optimum immu-—
nization protocol, especially with regard to the proper carrier and adju-
vant, has not yet been achieved. Based on our previous studies with iantact
LDH=Cy, the antibody levels in baboons immunized with MC5-15 are only about
5 to 10% of that necessary to protect apgalnst conception. Nevertheless,
there does appear to be some suppressive effcct. Thus far, only 3 preg-
nancics have resulted from a total of 2§ matings of the MC5-1% immunte
females.  There were 10 pregnancies of 15 control animals after a total of
42 matings. At this stage of the study, the fertility of the baboons im-
munized with MC5-15 conjugated to diphtheria toxoid, is significantly
reduced compared to the control animals.




PROGRAM FCR APPLIED RESEARCH LW FERTILITY REGULATION

SIX MONTHS TECHNWICAL REPORT SUMMLRY

For the Period Jenuary 1, 1934 - June 30, 1824

TITLE:  "Time Interval MCA/FEVCEPT Study"

INSTITUTIGH: Instituto de Obstetricia y Ginecologia de Universidad
Austral

POINCIPAL IWVESTIGATOR: Rene Guzman-Serani, M.D.

SUNDING PERIOD:  12/1/82-11/30/84 AMOURT FLIDED: $20,880

Below is a project summary for the 1/1/84-6/30/24 pericd.

The 60 ca that this study specify, were gathered since March and Augu
1653, t'ls date all the 60 patients had their two application of H,ﬁ, one,
two or three onihs apart, depending of the protocol

uring January 1984 21l these G0 patients finished with their follow up vi-
it 0.2 which censiderzd x-ray examination whiih ¥.S5.G. using a water-solu-~
ple radio-~opzaue solution.

-
! u
S

o’

The resulis of this x-ray examination were:

56 caces witnh bilateral {ubal occlusion
4 cases with only one tube occluded

During the [nllowing months, Pebruary to June 1984, all the patients have beeh
fulfilling with tneir corresponding follow up visiis and we have had only
one problem:

Patient 4 252 that had a pregrancy in spite of the H3G made on
Ceteber 1923 showed bilateral tubal occlusion. This pat 1nnt had an ;ufntaﬁ»-
ous abcriion at 20 wezks of her pregnancy and now she is ic tally recupesrated,

A11 the other patients zre well, without mensirual disorders and without any
pathological problem of the genital tract.




PROGRAY FOR APPLIED RESEARCH OW FERTILITY REGULATION

SIX MONTHS TECHNICAL REPORT SUMMARY

For the Period January 1, 1934 - June 20, 1934

JUL131984
PLRFR-~ 327V
TITLE:  "Time Interval MCA/FEMCEPT Study"
IHSTITUTION:  Maternidad "Concepcion Placios™
PRINCIPAL INVESTIGATOR: Itic Zighelboim, M.D.
FURDING PERICD:  12/1/82-11/30/84 KAOUNT FUHDED: $19,535

Eelow is a project.summary for the 1/1/84-6/30/384 period.

|  During the above mentioned period the following was accomplished:
L' 1. H.S5.G. was performed on 38 patients.

2. In 4 cases reinjections were performed,due to patency of one or both tubes
as showen on H.S.G.

3. Followups were done on 11 patients,after H.S.G. showed bilateral oclusion.

| 4. A11 the protocols and the H.S.G films were mailed to BioNexus.




PROGRA4 FOR APPLIED RESEARCH ON FERTILITY REGULATICH

SIX MONTHS TECHNICAL REPCRT SUMMARY

For the Period January 1, 1984 - June 30, 1924
JUL3 1984
PARFR- 330
TITLE:  "A Clinical Evaluation of the Subdermal Norethindrone
Pellet (Phase II)"

INSTITUTION:  Cornell University lledical College

PRINCIPAL 1iVESTIGATOR: Brij B. Saxena, Ph.D., N.Sc.
FUNDING PERIOD: 2/1/83-6/30/84 FAOURT FUNDED: $49,995

Eelow is a project surimary for the 1/1/34-6/30/84 period.

ihirty women volunteers from a total of 42 have already completed the study

sacisfactorily and have had their pellets removed. These volunteers have been
discharged from the study in good physical condition. There were six dropouts
Trom the study, two personal reasons, ore pregnancy, one mastalgia and two men-
strual disturbances. The remaining six volunteers are continuing in the study |
satisfactorily. The data so far obtained from the women with NET-inplant can be |
suminarized as follows:

Simplification of the suraical procedure for the removal of the pellets: A Tess
extensive procedure has been established for the remnoval of the pellets which is,
cosmetically, highly acceptable. The procedure requires approximately 15 minutes;
from skin incision to the closure. 0.1 ml of 1% Lidncaine was infiltrated sub-
cutancously and 0.5 to 1.0 cm skin incision wes apnliea. The fibrous capsule
was identified in the fat tissue and easily disected out. A Steritape was ,
applied approximating skin incision. |

Release rates: With three and four pellets, release rates of 174.4 T 13.8 »g/day
and 244.2 I 24 .g/day,respectivelv, were observed.

serum HET levels: The serum HET levelwith three and four pellets were sustained
and no initial burst effects were observed. In the initial six months, the serum
KET levels were 0.4 - 0.6 ng/ml with three pellets and 0.6 - 0.7 na/ml with four
pellets. After six months the serum NET levels were 0.4 - 0.6 ng/ml with both
three and four pellets. This phenomenon may be the result of fibrous capsule
formation around the pellets. The druc was released from the pellets and trapned
inside the capsule thus impeding the bioavailability of the drug in the body
circulation. The serum samples for WET analysis from lMexico and Texas have been
received and they are in the process of being evaluated. The results will be
forwarded to FHI soon.

lienstrual patterns: (a) 409 of the wonen with three pellets and 27)) of the women
with four pellets had normal menstrual cycle throughout the treatment period, (b)
307 of the women with three pellets and 20% of the women with four pellets had
total amenorrhea for the periods up to 4-12 months, (c) 30° of the women with
three pellets and 53¢ of the women with four pellets experienced irreqular men-
strual patterns in terms of menstrual and intermenstruc! bleeding and/or spotting,

¢




( sporadic bleeding and spotting and prolonged episodes of bleeding and spotting
iduring the entire treatment period.

| Ovarian response: The ovulatory cycles were classified on the basis of the pro- |
cgesterone level in the luteal phase. Uith three pellets during 271 cycles, with
four pellets during 163 cycles, 17¢ and 99 of the cycles were ovulatory, respec-

|
itively.
|

Contracentive efficacy: The contraceptive efficacy of the pellet at this point
jappears to be quite satisfactory. Out of 271 cycles with three pellets only two
'cycles in two volunteers cot fertilized (one at G months, one at 13 months).

I Anong the 15 volunteers with four peliets in a total of 163 cycles no incidence
;of pregnency occurred up to 13 montns of treatment period.

]

;Side effects: Therewereno serious side effects observed during the entire treat
rient period.  One out of 42 volunteers experienced mastaigia and dropped out in
ithe fourtn month of the study. Three women experienced transitory nausea which
;wen; away spontaneously. Two voimen dropped out from the study because of irreg-
tular menstrual bleeding patterns. There was no change observed in serum S-AC and
'LDL-HDL ratio, PAP smear from pre- to post-implant period. There was an in.iden-
'tal finding of dycmenorrhea and premenstrual syndrome (PiS) being aneliorated
ivith the use of the pellets.

hcceptability: In spite of the various side effects listed above, all of the 30
subjects who nave completed the study express their desire to continue using the
rthis wethod of contraception either in a continuing study or commercially if

I 5 17 =~

tavailable.

!
, !
raeneral dmpression:  Overall evaluation of HET implants as future long-term con-
itraception mey be summarized as follows. 1) The estrogen free fused lorethindrong
nellets can be manufactured at low cost and be casily sterilized and stored in |
;pre1oaded disposable trocars, 2) the size and shape of the pellets makes implan- !
itation and removal as an easy out-patient procedure, 3) since the pellets can be |
retrieved easily, this method of contraception is completely reversible at will, !
4) lack of serious side cffects and convenience in use render these pellets high]ﬂ

|

|

lacceptable contraceptive for extended periods, 5) the advantages of this mode of
icontraception outweigh the menstrual irreqularity and minor transitory side
ieffects, 6) it should, however, be pointed out that although these pellets are |
ichemically biodegradable, they nevertheless induce forination of a fibrous capsule |
jeround then during the implant period. It has been observed that the drug is con-
istantly reicased from the pellet and is trapped in the fibrous capsule which acts |
as a barrier and thus seriously effects the biocavailability of the drug in the
(serum, 7) Finally, modification of these pellets in a manner which will retard th!
formation of fibrous capsule around the pellets could provide a potential simple,

'safe and long-acting contraceptive.




PROGRAM FOR APPLIED RESEARCH ON FERTILITY RLGULATIOW

SIX MOKTHS TECHNICAL REZPORT SUMMARY

For the Period January 1, 1934 - June 30, 1984
PARFR- 330M
TITLE: "A Clinical Evaluation of the Subdermal Contraceptive

Norethindrone Pellet (Phase I11)"

INSTITUTION: Instituto de Investigacion Cientifica, Durango, Mexico

PRINCIPAL INVESTIGATOR: Roberto Rivera, M.D.

FUMDING PERIOD:; 4/1/83 - 8/30/84 A4OUNT FUNDED: 528,710

Below is a project summary for the 1/1/84-6/30/84 period.

Ninetee of the 20 planned cases have been enrolled in the study.
Eigliteen of them temminated their participation in the study within this
period. No problans were observed at the site of the insertion. One subject
canplained of mastalgia, and one more presented cistitis. Nine of the 18
cases that terminated in this period presented intemmenstrual bleeding or
spotting, or prolonged bleeding. The remaining 9 cases showed normal
menstrual patterns. No instance of amenorrhea was observed. Two of the
sulyjects canplained of the bleeding problemns associated with the use of
the implant. In the 6 cases with weekly determinations of estradiol ard
progesterone, ovulation inhibition was observed in only 2 of the cases.
In two cases the progesterone determinations suggest the presence of
ovulation in all the cycles. The other 2 cases showed progesterone values
suggestive of ovulation in only one and two of the observed cycles,
respectively. The 6 subjects showed ovulatory progesterone values after
removal of the implant. One pregnancy occurred in the 17th week after

insertion, terminating in a spontaneous abortion.

WV



PROGRA4 FOR APPLIED RESEARCH ON FERTILITY REGULATION
SIX MONTHS TECHNICAL REPCRT SUMMARY

For the Period January 1, 1924 - June 30, 1924

PARFR- 330T

TITLE: "A Clinical Evaluation of the Bioabsorbalbe Subderma]n
Contraceptive Norethindrone Pellet Implant (Phase II)

INSTITUTION: The University of Texas Health Science Center at
San Antonio

PRINCIPAL INVESTIGATOR: Ricardo H. Asch, M.D.
FUNDING PERIOD: 3/1/83-2/28/85 M4OUNT FUiDED: $48,139

Below is a project summary for the 1/1/84-6/30/84 period.

pellets.

evidence of fibrosis, inflammation or neoplastic-type changes.

to us as of yet,

study (monthly pregnancy tests were negative).
been collected on all subjects who have completed the study.

pceriod to total one year.

of the data in all patients is completed.

The purpose of this study is to identify the lowest dose of Norethindrone
and duration that it is contraceptively effective using implants of 3 or 4 NET

To date fifteen patients have completed the study having had the pellets
removed without complications. The pellets were mailed to Dr. Saxena for
residual NET determinations. Tissue that surrounded the pellets was sent to
Dr. Saxena for histological examination by experienced pathologists for

Analysis of blood samples collected during the study period show no change
in SMAC or lipoprotein profiles and an absence of ovulation in most patients as
determined by scrial progesterone levels. Serum NET levels are not available

Patient acceptability was excellent. Serious side effecrs were observed in
only one patient who experienced nausca, vomiting and membrancous dysmenorrhea
with passage of an endometrial cast. Symptoms ceased immediately after the
removal of the pellets. One patient experienced amenorrhea during the entire

None of the patients became pregnant. Menstrual bleeding calendars have
Four patients retained their pellets and are continuing with the study for a
Rough data has been mailed to International Fertility Research Program for

further statistical analysis. We plan to send the results of the study for
publication and to present them in scientific meetings as soon as the analysis




PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION

SIX MONTHS TECHNICAL REPORT SUMMARY JLJLI 1984

For the Period January 1, 1984 - June 20, 1924
PLRFR-332
TITLE: "Development of an Injectable Long-Acting Estradiol
Formuiation"

INSTITUTION: Stolle Research and Development Corporation

PRINCIPAL INHVESTIGATOR: Danny H. Lewis, Ph.D.

FUNDING PERIOD: 3/1/83-2/29/84 K40URT FUNDED: $70,000

Balow is a project.summary Tor the 1/1/24-6/30/84 period.

The major objective of this research program is to
develop a controlled-relecase microsphere formulation that
will efficaciously deliver an estrogen for a duration of 3
to 6 months. The microspheres will be a free-flowing
powder consisting of spherical particles less than 200
| o in diameter. The microspheres will contain
: ethynylestradiol encapsulated in poly(DL-lactide-co-glycolide),
a biocompatible, biodegradable polyester.

We have prepared ethynylestradiol (EE) microspheres
with core loadings ranging from 5 to 50 wt § drug. These
! microspheres were prepared by a patented Stolle process.
' After preparation, we thoroughly characterized each batch
of microspheres. This characterization included observation
of the surface morphology and determination cof the drug
content. Ve also determined the in vitro release of
ethynylestradiol from the microspheres.

Four different microsphere formulations have been
tested in baboons. Initially a group of animels was
treated wtih 5 mg of ethynylestradiol by means of microspheres
20 to 70 pm in diameter and 25% loaded. We found that this
dose was much to high. Consequently, three formulations
containing either 9.5, 24.3, or 43% by weight of EE were
tested at a dose of approximately 0.5 mg EE.

A1l three baboons treated with 9.5% loaded microspheres
had at least two apparently normal cycles following treat-
nent (eggs were recovered nonsurgically from four of the
six cycles), and then experienced prolonged turgescence
assumedly related to ethynylestradiol treatment.
Deturgescence started approximately 112 to 127 days post-
treatment (PT).

Animals, treated with 24% loaded microspheres, have




exhibited variable respnnse. One baboon ovulated in the
treatment cycle, then underwent a period of prolonged
turgescence from days 38 to 65 PT, and initiated an
ovulatory cycle on day 85 PT. The second baboon maintained
maximum turgescence from days 6 to 54 PT, deturgesced,

and appears to be starting a new cycle on day 72 PT. The
third baboon in this group has exhibited maximum turgescence
for the entire 120-day interval since treatment.

The three baboons, treated with the 43% loaded
microspheres, had all completely deturgesced by 55 to 57
days PT, and new cycles started 66 to 70 days PT in the
three baboons.




PROGRA4 FOR APPLIED RESEARCH GN FERTILITY REGULATION
SIX _MONTHS TECHNICAL REPORT SUMMARY JUL17 1984

For the Perjod January 1, 1834 - June 30, 1924
PLRFR-333
TITLE:  "Poly-gly NET 180 Microcapsule System" (Phase I)
INSTITUTION:  University of Alabuma in Birmingham

PRINCIFEL INVESTIGATOR: Charles E. Flowers, Jr., M.D.

FUNSING PERIOD: 3/1/83-2/29/84 A40UNT FUNDED: $47,200

Eelew is a project_summary for the 1/1/24-6/30/84 period.

Pharmacokinetics and pharrnacodynarnics of a new long-acting injectable
microcapsule contraceptive delivery system were tested in 10 women. Micro-
capsules made from a biocompatible, biodegradable polymer poly(d,l-lactide-
co-glycolide) which range in diarneter from 125 to 212 rmicrons and contain
22% by weight norethindrone (NET) were prepared by a solvent evaporation
process.  Two doscs of the microcapsule formmulation (75 and 150 mg NET)
were administered by intramuscular injection of Day 5 of the menstrual cycle.
Serum samples obtained biweekly during the post-treatment period were
analyzed by RIA for NET, progesterone and esirogen. Alenstrual diary cards
were used to keep da 'y records of menstrual blecding, and uterine biopsies
were obtained pefore, during, and after the treatment.  High density lipo-
proteins were analyzed before and after treatmment.  Treatment suppressed
ovarian function and inhibited ovulation in all subjects for & morths. Serurn
NET levels could be detected up to 180 days posttreatrre nt. Norethindrone
levels in subjects that reccived the higher dose (150 ing NET) were propor-
tionately greater than in those who reccived the lower dose (75 mg NET).
Following injection there was a rapid rise in the scerum NET levels followed by
a gradual decline until 15 to 17 weeks. Between 15 and 17 weeks posttreat-
ment there was a secondary rise and fall in the serum NET levels.  The
biphasic NE'T release profile occurred in all subjects comnpleting the study and
is characteristic of this formmulation. The treatment caused spotting and/or
irregular menstrual cycles  in all subjects. The degree of  bleeding
irregularities decreased during the last half of the trcatinent.  Norrmal
bleeding patterns resumed in all subjects within § inonths after injection.




PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
SIX MONTHS TECHNICAL REPORT SUMMARY

For the Period January 1, 1984 - June 30, 1984

PARFR-334SRI

TITLE:  "Development of Controlled-Release Progesterone Microcapsule"

INSTITUTION:  Southern Research Institute

PRINCIPAL INVESTIGATOR: Thomas R. Tice, Ph.D.

FUNDING PERIOD: 3/1/83-4/30/84 MOUNT FUNDED: $49,500

Below is a project summary for the 1/1/84-5/30/84 period.

progesterone would minimize the deficiencies present in current contraceptive
imethods used by lactating women. Because progesterone is not active by the
joral route, any progesterone present in the mother's milk would not affect the
ichild as could synthetic contraceptive steroids. It is, therefore, desirable
to develop a system that can be casily administered as a single injection that
iwill provide contraceptive protection for about 3 months.

|

I
1
i An injectable biodegradable delivery system for the controlled release of
!

To meat this goal, a highly loaded progesterone microcapsule formulation
has been fabricated by using a solvent-evaporation microencapulation process.
iThe microcapsules consist of 65 wt % progesterone and 35 wt % poly(DL-lactide-
lco-glycolide), a biocompatible polyester that biodegrades to lactic acid and
glycolic in about 6 months. The microcapsule product consist of spherical
particles (63 to 125 pm in diameter) with continuous polymeric film coatings
and no evidence of unencapsulated drug. After intramuscular injection into
ibaboons, the microcapsules release progesterone at a controlled rate,
!maintaining a serum level of 3 to 5 ng/mL for 3 months.

0
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STX MONTHS TECHNICAL RePORT SUMMARY

For the Period January 1, 1924 - Jure 20, 1924

PARFR- 334UAB

TITLE: "Pharmocokinetic Studies in Baboons Relating to PARFR-334SRI"

INSTITUTIONR:  The University of Alabama in Birmingham

PRINCIPAL INVESTICATO

o

Lee R. Beck, Ph.D.
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3/1/83-2/29/84 FAQURT FU

(¥2)

R 13,699
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Below is & project summary for tne 1/1/24-6/30/24 period.

Two additionzl formulations of progesterone - releasing microcapsules were
evaluaied in pharmacokinetic studies in baboons. Two groups (C and D) of 3
baboons each were treated with 250 to 265 mg progesterone 56% (Group C) to
60% (Group D) loaded.  Two intact baboons in group C initizted sex skin
turgescence  suggestive of a return to cyclicity on days 9% and 105
postircatment. Seruin progesterone  levels peaked at up to 10 ng/ml 2 wks
posttrcatinent, and presented a biphesic pattern, with a decline 1o 6.28 1o 0.5]
ng/ml 56 to 77 days posttreatuncent followed by & sccondary rise 1o 2.24 1o 2.79
ng/rml on day 77 up to 105 posttreatinent. Group D is in progress, currently
entering the third month posttreatment.

\J

M
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STX MONTHS TECHNICAL REFORT SUMMARY

For the Period Janucry 1, 1924 - June 20, 1624

PARFR-337F

TITLE: "Use Effectiveness of a Levonorgestrel-Releasing
Intracervical Device"

INSTITUTION: University of Helsinki; Helsinki, FINLAND

PRINCIPAL IKVESTIGATOR: Tapani Luukkainen, M.D., Ph.D.
FURDING PERICD: 5/1/82-4/30/86 FOURT FURDED: $97,537

Below i3 a project summary for the 1/1/24-6/30/84 period.

Group 1. In this study group altocether 200 wormen will be enrolled for the
insertion of a levonorgestrel-releasing intracervical contraceptive device. Thel
first one hundred women will participate the acceptance study conducted by Dr.
Rrochelle Shain. Altogether, 97 insertions have been performed, for one patient
repcatedly after an expulsion. HNo accidental preqnancies have occurrad. At
present, 3b4 woman have been followed more than one year. The total experience
in the present study is 764 woman-months. Five expulsions have occurred with
the present device, which is only half of the rate with the prototype device
(6 vs. 14 %), Two erpulsions were experienced by the same woman who had the
total length of cervix and uterine cavity of only 40 mm by sound. This duecrease
in expulsions may account for the spring-like vertical arms of the device. I
Three infections have occurred. One case was a salpingo-oophoritis caused by
gonorrhea. In two other cases an cndometritis was clinically diagnosed within
2 weeks after insertion.

No sidec-effects were reported by 41 % and the most common side-effect was the
bleeding disturbance, as reported by 16 %. However, only four women wanted the
device to be removed because of bleeding disturbances.

The enrollement of volunteers using levonorgestrel=-i1UD or copper IUD, as
controls for the acceptance study, is continuing. The questionnaire forms have
been forwarded to Dr. Rochelle Shain for computer analysis,

The enrollement of patients for the acceptability study will be cunpleted this
month but it continues for the controls. Therefore, no results are expected
to be available within next 6-12 months. The clinical performance will be
analyzed every 3 months and reported to PARFR.  Our results so far support our
erpectations,

During the first week of June the enrollement of patients has continued., In
the acceptance siudy 25 interviews have been performed.

o\



PROGRAY rOR APPLIED RESEARCH O FERTILITY REGULATION

SIX MONTHS TECHNICAL REPORT SUMMARY

For the Period January 1, 19234 - June 30, 1984

PARFR-337T

TITLE:  "Intracervical Device Acceptability Study"

INSTITUTION:  The University of Texas Health Science Center at
San Antonio

FRINCIPAL IHVESTICGATOR:  Rochelle N. Shain, Ph.D.

FUNOING PZRIOD:  6/1/83-5/31/85 WOUNT FURDED: $§12,502

Eelow is @ project suimmary for the 1/1/84-6/30/34 period.

A total of 260 questionnaires have been received from Finland. These
include 137 initial interviews (92 - 1CD; 21 - NOVA T; and 24 - LNG IUD);
100 3 month follow-ups (majority are 1CD) and 23 12-month follow-ups (ICD).
To date (June 27) we are in the process of coding the last batch of question-
i naires. As soon as this is accomplished the data will be entered into the
computer so that preliminary analyses can be conducted. However, it should
be noted that meaningful results will be forthcoming only after a sufficient
number of 3-month follow-up questionnaires from control patients have been
received.

)N



PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION

SIX MCNTHS TECHRICAL REPORT SUHMARY

For the Period January 1, 1924 - June 30, 1934
JULg 1984

PLRFR-338
TITLE:  "Development of Sperm Enzyme Inhibitors as Vaginal
Contraceptives"

INSTITUTION:  Rush-Presbyterian-St. Luke's Medical Center

PRIGCIPAL IWVESTIGATOR:  Lourens J.D. Zaneveld, D.V.M., Ph.D.

rUNDING PERIOD:  7/1/83-6/30/84 E4OURT FUNDED: $49,768

Calow is a project susmmary for the 1/1/84-6/30/84 period.

During this period, one of our efforts was aimed at preparing a
formulation that could be applied vaginally, would give adequate distribution
of the inhibitors and could ultimately be used clinically. A number of
acqueous and non-acqueous formulations were investigated as possible delivery
systems. The solubilizing agents selected were all FDA-approved for use in
vaginal suppositories and jellies. Among these were the various molecular
weight polyethylene glyveols (PEG's) and a new dispersing agent, pluronic
F-127. Although the inhibitors were found to be stable in these preparations,
none of them were entirely satisfactory and other vehicles are presently being
investigated.

Another effort was directed at assessing the sperm membrane Dgnetrating
capacity of the spermatozoa. On incubation with human sperm, 10 "M of the
inhibitors caused 90-95% inhibition of total acrosin activity. Also,
proacrosin activation to acrosin was completely inhibited. Thus, it appears
that the inhibitors rapidly penetrate sperm membranes at low concentrations
and bind to acrosin and proacrosin.

Finally, subacute toxicology studies (50 day application) were concluded
with a pathological evaluation of some major organs. None of the animals died
on vaginal application of the compounds and, as compared to the controls, no
significant pathological alterations were found in any of the organs. Vaginal
irritation appeared to be minimal or absent with the inhibitors. On
intraperitoneal Injection, several of the inhibitors proved to be much less
toxic than nonoxynol-9, the most widely used vaginal contraceptive on the
market. Also, pathological changes in the tissues occurred much more rarely
with these inhibitors. From the present data as well as those obtained
previously, it can concluded that several of the inhibitors are much less
toxic and much more contraceptive than nonoxynol-9.




PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION

STX VMOITHS TECHNICAL REPORT SUMMARY

For the Period January 1, 1934 - June 30, 1924
JUL9
PREFR-339

TITLE: "Efficacy of Studies in Primates with the Shug in
the Absence of a Tissue Wrap"

INSTITUTIOM: Rush-Presbyterian-St. Luke's ledical Center

PRINCIPAL INVESTIGATOR: Lourens J.D. Zaneveld, D.V.M., Ph.D.

FUNDING PERTOD:  7/1/83-6/30/84 FAOUNT FUNDED: $19,446

BEelow 15 & project summary ‘or the 1/1/24-6/30/84 period.

Shug device modifications were made to allow easier implantation. A
stainless steel tip, covered with silicone, was added to the end of each
silicone plug. The tip is bullet pointed although not sharp. This allows for
easy insertion of the device through the pinhole opening made in the vas
deferens.

Shugs had been implanted into 5 primates (rhesus macaques). Only one
animal e¢jaculated sperm after implantation. Exploratory surgery showed that
the Shug had not been implanted correctly on one side. After correction, . his
animal also became sterile. During the present period (following 6-7 months
of implantation), the devices were removed from three of the five animals.

The vasa or the other two animals were excised for histological studies. All
three primates ejaculated spermatozoa within two ejaculates after Shug
removal. The last 5 ejaculates of the primates averaged approzimately the
same number of spermatozoa as found in the preinsertion specimen and the
spermatozoa possesseu the same motility. One animal was an exception because
its values were slightly lower although they were still normal. These data
confirm the results obtained during a previous study in which also a 100%
reversal of sperm output was observed after device removal.

An IDE was prepared for the FDA so that Phase T clinical trials can be
initiated. 1n general, approval for the study was obtained providing that the
questions raised concerning the toxicity of the medical grade silicone can be
answered satisfactory and a rat study is performed to assess the toxicity of
the silicone in the vas.




PROGRAY FCR APPLIED RESEARCH ON FERTILITY REGULATION

S1X MONTHS TECHNICAL REPORT SUMMARY JULl 71984

For the Foriod Januery 1, 1984 - June 30, 1624

PARFR-~ 341
TITLE: "Phase Il Poly NET 90 Injectable Study"

INSTITUTION: The University of Alabama in Birmingham

PRINCIPAL IHYESTIGATOR: Charles k. Flowers, Jr., M.D.

FUNDING PERIOD: 12/1/83-11/30/85 EMOUNT FUNDED: 579,264

Below is a creject summary for the 1/1/84-6/20/84 period.

A baboon pharrmacokinetic study was completed on the master batch of NET
microcapsules made for the Phase 11 clinical study of the Poly NET 90
injectable contraceptive. The baboons were given the same dose intended for
wornen, to ensure the duration of NET release could be accrrately determined.
Serum icevels of NET gradually increascd until approximately 20 days PT, at
wiich time levels became high crough to intubit ovulation. Levels remained
fairly constant until day 50, after which en abrupt increase in serum NET
occurred in response to rapid biodegradation of the microcapsules. NET levels
declined 1o undcteciable levels 180 days postireatment.

A stmniler pattern of NET release is occurring in the 17 wormen treated with
this formulation. Due to the larger body size and blood voluine, serum NET
levels were undetectable in the woimen for up to 2 months posttreatment,
when a substantial increase in serum NET occurred similar to that observed in
| the baboons. Duce 1o the low levels of NET in the early posttreatinent period,
the Phase 1T studies have been discontinued while aaditional microcapsule
batches are being evaluated to further refine and control the rate and duration
of NET release.

D
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NTHS TECHNICAL REPCRT SuMARY

For the Pericd Jenuary 1, 1634 - June 30, 1934

TITLE: “"Phnase II Poly NET 992 Injectable Study"

INSTITUTION:  Emory University

nZIPAL LWVESTIGEYOR:  Howard J. Tatum, M.D.

FUNDING PERICD:  1/1/84-12/21/85 FAOURT FUINDED: $32,905

bejow 15 e oroject summzry for the 1/1/84-6/30/84 pericd.

Project delayed due to reformulation requirements for the NET Microsgheres.




PROGRAY FOR APPLLIED RESEARCH CN FERTILITY RECULATION

SIX MONTHS TECHNICAL REPORT SUMMARY

For the Period Jdanuary 1, 1934 - June 30, 1934

PLRAFR- 341C
TITLE: "“Phase II Poly NET 20 Injectable Study"

INSTITUTION: Centro Nacional de la Familia

PRINCIPAL INVESTIGATOR: Horacio B. Croxatto, M.D.
FUNDING PER:OD: 1/1/84-12/31/85 PNOURT FUNDED: S45,419

Below is a project summary for the 1/1/84-6/30/84 period.

Four women were enrolled in the study. Blood samples were drawn during one
pretreatment cycle in 2 subjects. Posttreatment samples were obtained weekly in
2 women during month 1, in 1 women during month 2 and in all women during months
3, 4 and 5. An aliquot of cach serum sample was lyofilized and send to Dr. Lee
Beck in Alabama for NET determination. The rest of each sample was frozen for

measuring E2 and Progesterone. These assays are pending.

Women were protected with IUD or spermicides according to the instructions
received. Bleeding irregularities were observed in the 4 women. No other

problems were detected.

Clinical follow wup and blood sampling will continue until the first normal

cycle is detected.

NG



PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION

SIX MONTHS TECHIICAL REPORT SUMMARY

For the Pericd January 1, 1984 - June 30, 1984

PHRFR- 3411

TITLE: "Phase II Poly HET 90 Injectable Study"
INSTITUTION: Associazion per Studio della Riproduzione Umana
PRINCIPAL TRVESTIGATOR: Giuseppe Benagiano, M.D.
FULDING PERIOD: 1/1/864-12/31/85 [40UNT FUKDED: $39,655

Below is a project summary for the 1/1/84-6/30/E4 period.

The project was started durine January 1984. Five subjects were
recruited during the first month, and were followed during one control cycle.
However, in view of the instructions received from PARFR, they were not
injected.

During the month of February no additional patient was recruited, waiting
for the results from animal experiments carried out in Birmingham. Two
sdditional subjects were recruited during the month of March, and they were
followed during a control cycle.

On 21 March we received a telex from PARFR informing us that the release
rates of the NET-90 injectable formulation that we had received were too low
to insure ccntraceptive efficacy. PARFR had decided not to initiate t'e
Phase 2 study. Therefore, we informed our seven patients that they would not
be injected and that they were free from any further engagement with reference
to this trial.

We were instructed to send back to Atlanta all syringes and vials in our
possession for this study. Samples were shipped to Birmingham via air freight
and on 23 May Professor Lee Beck confirméd receipt of all materials from our
center.

In accordance with the instructions received, we are waiting for the
new studies to be conducted in B3irmingham on a new batch of MNET polymer.

SN



PROGRAY FOR APPLIED RESEARCH ON FERTILITY REGULATION

SiX MONTHS TECHNICAL REPORT SWMMARY

For the Period January 1, 1924 - June 30, 1924

PARFR-341H
TITLE: "Phase II Poly NET 90 Injectable Study"

INSTITUTICON: Instituto de Ipvestigacion Cientifica,
Juarez University of Durango

PRINCIPAL ILVESTIGATOR: Roberto Rivera, M.D.
FURSING FERIOD: 1/1/84-12/31/85 RAOURT FUNDED: $36,135

Balow is a project summary for the 1/1/34-6/30/24 period.

The svringes containing the WET microspheres were received. A special
container to store safetv these syringes was made. It will ensure that
only Dr. Rivera will have access to the syrirges. The protocol was
. translated into spuanish to be used by the local staff. Various meetings
were held with the local participating staff to instruct them in their
| functions, responsibilities and the purpose of the study. Aall the
administrative arragearnts necessary to initiate the study were made
with PARFR. The identification of volunteers vas initiated. Refore
the first subjegt was adnitted notics was received that the study was

being canceled because of thechnical problems with the preparation.




PROGRAM FOR APPLIED RESEARCH G FERTILITY REGULATION

SIX MONTHS TECHRNICAL REPORT SUMMERY

For the Period January 1, 1934 - June 30, 1924

PLRFR- 3417

TITLE: "Phase II Poly NET 9] Injectable Study"

INSTITUTION: The University of Texas Heaith Science Center
at Sen Antonio

PRINCIFAL 1IVESTIGATOR: Jose P. Balmaceds, M.D.

FUNDING PL.20D:  1/1/86-12/31/65 LAQUNT Fulnsp: S82,487

Eelow is & project summary for the 1,/1/24-€/20/83 period.

~ o~

Project delaved cdue to reformulation requirements for the KET dicrespreres.




PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
SIX MONTHS TECHMICAL REFORT SUMIAARY

For the Period Januery 1, 19234 - Jure 30, 1984

PARFR- 343

TITLE: "NIH/Biotech Levonorgestrel Microcapsules"

IRSTITUTION: The University of Alabama in Birmingham

PRINCIPAL INVESTIGATOR: Lee R. Beck, Ph.D.

FUSDING FERIDD: 11/1/83-10/31/84 MOURT FUNDED: $46,040

Below is a project surmary for the 1/1/34-€£/30/84 period.

Ten baboons have been treated with levonorgestrel microcapsules provided by
BIOTEK, Inc, containing 10 or 20 mg drug (5 baboons each dose). Blood
samples are being obtained and assayed for estradiol, progesterone and
levonorgestrel with split sarnples provided to NIH. [t appears that only the
higher dosc is effective at inhiviting cyclicity as the posttreatment interval
increases. At least two of the baboons on the lower dose have had
progesterone (P&) levels greater than 3 ng/iml. Sex skin turgescence has
occurred in four of the five baboons treated with 10 mg norgestrel, in a
regular cyclic pattern in the two baboons with ovulatory P4 levels. Cyclicity
has been completely suppressed in the group treated with 20 mg LN. After
norgestrel levels up 1o 6 (10 mg dose) to 13 (20 mg dose) ng/ml in the first
month, posttreatrnent values have gradually declined in the two groups, with 4
month posttreatment norgestrel levels over 0.5 ng/ml in the 10 mg group and
over 1.5 ng/ml in the 20 g group.




PROGRAM FOR APPLIED RESEARCH CN FERTILITY REGULATION

SN MDUTHS TECKNICAL REPORT SUMMZARY

For the Period January 1, 1224 - June 30, 1984

PARFR- 344

TITLE:  "Percutaneous Intra Vas Injection for Male Sterilization"

IRSTITUTIGH: Presbyterian Hospital, Obstetrics and Gynecological
Services

HCIPAL INVESTIGATOR: Ralph M. Richart, M.D.

FUNDING PERIUD: 9/1/83-8/31/84 FIMOUNT FUNDED: $49,668

Below is a project summary for the 1/1/84-6/30/E84 period.

This study is an evaluation of chemical acents applied intravaszlly
in 24 mongrel dogs to produce vesal closure. The compounds which were studied
include kiolexus MCH, Riollexus MCA with .05% trifluorocacetic acid (TFh), Bio
Nexus MZA with .025% TFA, and an lodide compound with gum tragacanth. £ll
the agents were radio-opaague. The dogs were observed clinically with sperm
counts and by histological examination of the trcated segment of the vas as
well as histological exzamination of the epididymus, testis, and portions of
untreated vas., Animals were sacrificed on the average, 30, 50, and 60 days
following application of the vas-clocing agent. All the compounds studied
were effective in producing vasal closure. At 30 days the vasa were filled
with necrotic material with wide-spread epithelial necrosis and a low closure
rate; by 50 davs all the ilodide compound-treated vasa were closed; and by
60 days 5 of the 7 Biollexus MChA-treated vasa were closed - the other two had
extensive epithelial damage and would probably have closed subsequently. There
were no clinical seguellaze noted in the animals treated under this protocol,
and there were no hisctological changes in the epididymus, testis, or untreated
portions of the vas. It was concluded that the chemicals which were studied
will produce vasal closurc with the iodide mixtivre closing more rapidly, more
completely, and with fewer local histological changes. It is probable that a
percutaneous method can be developed to deliver these agents to the vas in
humans and that it would be highly effective clinically.
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PROGRA4 FOR APPLLIED RESEARCH O FERTILITY REGULATION

SIX MONTHS TECHHICAL REPORT SUMMARY

For the Period January 1, 1234 - June 20, 1624

PARFR-345
TITLE:  “"Effect of the Vaginal Spermicidal Barrier Contraceptive
on Sperm Transport in the Human"
INSTITUTION:  Professioral Staff Association, Los Angeles County,
University of Southern Califcrnia “edical Center

PRINCIPAL IWVESTIGATOR: Geréld S. Bernstein, 11.D., Ph.

p}
o

FUNDING FERICD: 10/1/83-3/31/84 AIOSNT FURCED: $6,375

Below is & project summary for the 1/1/84-6/30/24 period.

A 2
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
SIX MOHTHS TECHNICAL REPORT SUMMARY

For the Period January 1, 1984 - June 30, 1984

PARFR-346

TITLE: "Development of Controlled-Released Testosterone
Microcapsules for Fertility Regulation of Males"

INSTITUTION: Southern Research Institute

PRINCIPAL INVESTIGATOR: Thomas R. Tice, Ph.D.
FUKDING PERIOD: 10/1/83-8/31/864 AMOUNT FUNDED: $49,641

Below is a project summary for the 1/1/84-6/30/84 period.

The objective of this research program is to develop an injectable,
biodegradable, controlled-release testosterone microcapsule formulation. With
a single administration, the ideal formulation should deliver about 2 to 6 mg
Iof drug n-r day to maintain a serum testosterone level of about 2 to 4 ng/mlL
for a duration of 90 days. This testosterone microcapsule formulation should
be useful for the suppression of gonadotropins for male contraception or as a

supplemental testosterone treatment used in conjuction with leuteinizing
hormone-releasing hormone based male contraceptives.

Microcapsules containing 44 wt % testosterone and 56 wt % of 85:15
poly(DL-lactide-co-glycolide), prepared during the last quarter of 1983, were
tested in castrated rhesus monkeys during the first quarter of 1984, The
results of this pharmacokinetics study indicated that testosterone was released
from the microcapsules for a duration of at least 90 days. The rate of release
of testosterone from the microcapsules, however, was not as constant as
desired, where the rate of testosterone released during the first 50 days of
treatment was ncarly three times the rate during the period of Day 50 to 90,

As a result, much of our work during the first two quarters of 1984 has
been to even out the relcase of testosterone from the microcapsules. We also
wanted to increase the core loading of the microcapsules to further minimize
the quantity of microcapsules injected into a patient. To achieve these goals
we studied various microencapsulation process variables (type and amount of
solvent, amount of surfactant, evaporation time, and polymer composition). We
also attempted to prepare microcapsules with higher core loadings, looked at
the release kinetics of microcapsules of different sizes, and considered the
aseptic preparation of microcapsules and lower doses of gamma radiation to
aghicYe microcapsule sterility without compromizing testosterone release
kinetics., With the results of this work in hand, we now plan to prepare
microcapsules for a second pharmacokinetics study in monkeys.




PROGRAY FOR APPLIED RESEARCH ON FERTILITY REGULATION

SIX MONTHS TECHNICAL REPCRT SUMMARY

For the Period January 1, 1934 - June 30, 1684

PARFR-347

TITLE:  "Studies on the Anovulatory Potency and Side Effects of
an Inhibitory Analog of LH-RH in Cynomologous lonkeys"

INSTITUTION:  The University of Texas Health Science Center at
San Antonio

PRINCIPAL INVESTIGATOR: Ricardo H. Asch, M.D.

FUKRING PERIOD:  11/1/83-10/31/85 R40URT FURDED: S$145,501

Below is a project summary for the 1/1/34-6/30/34 period.

Due to an unexpected delay in receiving approval from the Laboratory Animal
Resources Committee we just began the study in mid February, 1984.

Animals were ordered from local vendors and purchased, and according to the
original schedule placed in quarantine.

Animals were treated so far with LH-RH antagonist at the dose of 100 and
1,000ug (Groups 1 and 4) per day for 60 consecutive days. Then, they were
challenged with progesterone in oil (100mg intramuscularly).

Blood samples were drawn according to the original protocol and submitted
for assays of FSH, LH, Estradiol and Progesterone by RIA.

As eof yet none of the results are back from the laboratory in order to

ascertain  the effects of treatment in ovulation, luteal function and/or
hormonal levels in blood.




PROGRAM FCR APPLIED REZSEARCH LN FERTILITY REGULATICH

SIA MONTHS TECHNICAL REPORT SUMMARY

For the Period January 1, 1924 - June 20, 1584 JL”-l 71984
PARFR- 348
TITLE: "Development of Improved Methods and Materials for
Injecting Microencapsulated Steroids"

IRSTITUTION: Stolle Research and Development Corporation

PRINCIPAL INVESTIGATQR: Danny H. Lewis, Ph.D.

FUNDING PERIND:  11/1/82-6/30/84 A40URT FUNDED: 549,555

Selow is a project summary for the 1/1/285-6/320/84 period.

The objcctive of this project is the cevelopment of
improved methods and materials for injecting contraceptive
microszpheres. Of particular interest is a system suitable
for the adminictration of the 90-dav norethicterone (NET) ;
fcrmulation currently under evaluation by PARFR., Results
from Phase I clinical studlies indicated that injection
efficicncies were guite variable and were hichly operator
dependent. The standard injection vehicle has been sterile
water containing 2% of carboxymethylcellulose and 1% of
Tween 20. This vehicle was selected early in the program
after preliminary screening of suitable materials.

In the current project, independent research
programs aimed &at this problem are being conducted at two
university laboratories with recognized expertise in this
| technical Ffield. Labhoratory experimentation is being
carried out on NET microspheres between 25 and 90 microns
in diamet.r and loaded with either 25% or 50% of drug by
welght. Numerous formulations with different combinations
of various suspending agents and surface agents have been
studiecd. Several formulations show promise of improvement
over the current vehicle. The vehicles are being evaluated
with respect to their ability to wet and disperse the
microspherﬁo, the degree or rate of sedimentation, and the
amount of microspheres which renains as a residue in the
syringe after explusion. Discussions were held with two
leading syringe manufacturers concerning the production of
a modified design for a syringe to improve the injectability
of the microspheres. An experimental syringe has becn
procured from one of the companies for this aspect of our
research.

Lyophilization studies were conducted to determine the

feasibility of that approach. Lyophilization studies are
| _underway on microspheres dispersed only 1n water ani |

‘b'
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reconstituted in vehicle, microspheres dispersed in an

aqueous solution of wetting agent and reconstituted in a
suspending vehicle, and microspheres dispersed in the total
vehicle and reconstituted in water. It was found that

lower concentrations of wetting and suspending agents can

be uszed with this approach, There appear to be some

advantages with this method and it is still under investigation.




PROGRAM FOR APPLIED RESEARCK ON FERTILITY BEGULATICH

SIX MONTHS TECHNICAL REPORT SLMMAR

For the Period January 1, 1584 - June 30, 1924

PARFR- 349

TITLE:

INSTITUTION:

PRINCIPAL INVESTIGATOR:

FURS G PERTOD:

"Preparaticn of Fibrous Estradiol/Progestercne 1UDs for
Phase T Clinical Trials, Continuaticn of PARFR-324"

Sopthern Research Institute

Richard L. Dunn, Ph.D.

11/1/83-4/30/84 RADUNT FUNDER: $49,994

Ealow is & project sumnary for the 1/1/34-6/30/34 period.

Most of our effort during this sixz-month period has bee. directed toward
identifying an alternative sheath polymer for the coaxial .ibers. As
described in our First Technical Report (5428-1, SoRI-EAS-84-254) on Project

5428 (PARFR-349), FExxon Chemicals discontinued production of the LD-600
polyathvlene (PE) that we had been using as the sheath material for both
the progesterone~- and estradiol-releasing fibers. Therefore, we contacted

this application.

Five candidate materials were identified. These include three

!
! several manufacturers to identify other materials that would be suited to
3

fiber spinning.

In vitro release

polvethylenes—-LL 6101 (Exxon Chemicals, Houston, TX), NA 202 (US Industrial
Chemicals [USI], Charlotte, NC), and Chemplex 1017X (Chemplex, Rolling
Meadows, IL)--and two cthyiene-vinyl acetate (EVA) copolymers--Ultrathene (UE)
633 and 635 (USI Chemicals). Progesterone- and estradiol-loaded coaxial
fibers have been prepared with each sheath material except for the Chemplex
1017X%, which is in progress. HNo significant problems were encountered in the

studies were then conducted to evaluate the release of
the steroids from fibers having a sheath of either LL 6101, NA 202, or UE 633,
Also, the in vitro release from fiber-wrapped IUDs was determined. These
results are summarized in the following table.




Sheath Overall Average release
Steroid polymer Geometry diam, mm ryir; rate, kg/cm/day
P, LL 6101 Fiber 0.463 1.695 1.62
P, LL 6101 1UD 0.463 1.695 2.34
E,0 LL 6101 Fiber 0.409 1.414 0.015
Foy LL 6101 1UD 0.409 1.414 0.057
Py, NA 202 Fibher 0.476 1.729 2.90
P, NA 202 IUD 0.476 1.729 3.53
E23 NA 202 Fiber 0.362 1.427 0.044
E,8 NA 202 1UD 0.362 1.427 0.060
P. UE 633 Fiber 0.518 1.790 58.65
P UE A33 1UD 0.518 1.790 56.54
Ezﬁ UE 633 Fiber 0.470 1.728 3.75
E.% UE 633 1UD 0.470 1.728 3.58

Theze data show that the permeability of progesterone in the LL 6101 and
NA 202 polyvethvlenes is higher than in LD 600. Consequently, the rate of
release 1s slightly higher than the target values of 1.0-1.5 ug/cm/day. Also,
the rate of release of progesterone from the fiber-wrapped IUDs is higher than
for the individual fibers. This trend [s consistent with previous results., A
similar pattern is scen for the estradiol-loaded fibers having PE sheaths.

The data for fibers prepared with an EVA sheath (UE 633) show that the
permcability of the steroids in the polymer is too high for this application.
However, these results do illustrate that fibers prepared from an elastomeric
sheath materiel exhibit the same release profile when wrapped around an IUD
as for the individual fibers,

When we complete our evaluation of the Chemplex 1017X PE, we will select
the bast PE for use as the sheath f{or the fibers. We are hopeful that the
Chemplex 1017X will preform as well as the other materials because a Drug
Master File is on record with the Food and Drug Administration, which should
reduce the effort required for obtaining approval for Phnase I Clinical Trials.
Also, USI has recently expressed some reluctance toward allowing the use of
their materials for any 1UD application.

The remainder of our effort during this period involved preliminary
developnent of an analvytical method for determining residual dichloromethane
(DCH) in the steroid/polymer blends., We developed a gas-chromatographic
procedure for detection of residual DCM. This method provides sensitivity
down to about 5 to 10 ppm. We anticipate that only a few refincments in the
procedure will be required to support the IND application.

SoRI-FAS-84-668
Project 5428-11
July 12, 1984
(1::10) Luc




PROGRAY FOR APPLIED RESEARCH OR FERTILITY RECULATION

SIX MONTHS TECHNICAL REPORT SUMMARY

For the Period January 1, 1934 - Jure 23, 1534

PARFR- 350

Eelow is a project summary for the 1/1/

TITLE:  "An Intra Tubal Device (ITD) for Female Sterilization"

TyieTTY oY) . B . R //l/-‘/ / *

iHSTITUTION:  Tenon Hospital, University of Paris t/fyfﬁgtuﬁﬁéff///
&m_;;w*

HCIPAL INVESTIGATOR:  Jacques Hamou, 11.D. 2 Chaussée de La Muette , PARIS 75016

td: 232.02.85.

FULDING PERIOD:  1/1/84-6/30/85 FAOURT FURSED: 511,000

Ins o

24-6/30/8% period,

From december STh 1982 and June 21st, 1984, 42 volumteers were
selected for participation in our progrem for epplied research in female

sterilizetion. A1l the patients met the criterias submitted in in2 protocol.

tn Intra Tubal Device (ITD) made of redio opaque flexidble nylon
was used. Bilateral insertion cduring the same lMicrohysteroscopic procedure
was performed through a 1,7 mm soft catheter.

A1l the procedures were performed in an office setting without
any premedication or anesthesia exept for 1 patient who was clected for
general anesthesie and 2 others had local anesthesia because of pe]vic[
peain.

Both devices were inserted during the first aftempt in one case
with an irreductible cervical atresia, and one with an obscured right ostium.
2 patients not included in the 43 patients did not have the procedure started
because of instrumentation difficulty (insuffiator).

Pelvic pain was reported in 2 caseS during the procedure and one

lasted few hours.

Early follow up performed by a repeat micrchysteroscopy a month
Tater shows 2 unilateral refection of an ITD but still present in the uterine
cavity, and in one case both ITD were expelled during next retarded menstruatio

2 congestive endometritis were noted.

=
.

e\



reliability end reversibility of the procedure.

Mo major complications occurred, especially not pelvic inflammatios
or heavy abnormal bleeding occurred.

One patient complaints of intermittent plevic pain for one menstrua
cycle. One patient with past history of peritonitis had the ITD removed
one month later following plevic pein, antibiotics were given but 1aparoscop¥
¢id not show evidence of infection.

We pregnency is repoirted ’

A1 patients wno have past history of bleeding or infection with
1UD did not have any complications.

Experience reveals that minor changes should bz wmede tc the 7D
(softness, distal end) and to the technique of insufflation.

This first study assess the inocuity ard the non invasive e&spect;

of the method, longer term follow up will be necessary to assess the exact
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PROGRAL FOR APPLIED RESEARCH ON FERTILITY PEGULATION
SIX MONTHS TECHNMICAL REPORT SUMMARY

For the Period January 1, 1984 - June 30, 1924
PARFR-351
TITLE:  "Development of lethods for Female and Male Contraception
Based on LH-RH Antagonist"

INSTITUTION:  The Tulane University School of Medicine

PRINCIPAL IRVESTIGATOR:  Andrew V. Schally, Ph.D.

FUNDING PERICD: 1/1/84-12/31/84 WOUNT FURDED: $65,153

Below is a project summary for the 1/1/24-6/30/84 period.

To investioate thc contracentive effects of ant c
TrpE D=Are Q D-41a'03-14-2H in male and female ra

aninmnls, cenetic ahnormalivties in the oifsnring and e S

rats are also being tested.

“ale Rats

T 120 male rats were civided according to the folloring grouns:

48 rats were injected with the vehicle soiution (0.5% gelatin slus 5%

mannitol) at a vo]ume of 0.2 ml/rat sc.

12 rats were injected with ORG 30276 at a daily desage of 10 ug/kg sc.

12 rats were injected with ORG 30276 at a daily dosage of 1090 ug/tg sc.

48 rats were injected with ORG 30276 at a dailv dosape of 1000 ug/ka sc.
(A) The treatment lasted 60 davs. The day after <he last injection, 12 animals
per ezach groun were killed by decapitation, and the weights of the anterior pit-
uitarv glands, testes, seninal vesicles and ventral prostates were recorded.
3lood was collected, sera were separated and kent frozen until assaved. Anterior
pituitarices and hyvpothalami wore also lept frozen until assayed.

The treatmens with the hichest dose of the antagonist brought about a signii-
icant decrease in the wveichts of the anterior pituitaries, testes, semninal ves-
icles and ventral prostates. The intermediate dose of the antapgonist only aff-
ceted seminal vesicle weiphts.

The intermediate and hishest dose of the analog induced a significant decrease
of serum prolactin levels, and only the highest dose significantly decreased
serum and pituitary LH concentrations. The histolopy of the testes from rats
treated with the highest dose showed spermatogenesis markedly depressed, not
teyond the stape of spermatocytes Ip the intestitium showed cell with £ibro-
blastic apnearance. The testes of the rats injected with the lowest and the interyg
medinte dose of the analog were similar to the control rats.

(3) Twenty days after stopping treatment with the analog, 10 control and 10
rats treated with the highest dose of the analot vere killed by decapitation and
the study proceeded as descrihed sreviously. The rats injected with the antaron-
ict showed a marked recovery of the weight of the testes, seminal vesicles and
ventral »rostates, which were still, however, louer than in the control rats.

‘ (C) 60 days a“ter stopning the treatnent with the analog, 12 additional rats
| from_control and from the rats treated with the highest dose of the antagonist 1

anrlog (-fc-D-p-Cl-
t Tertiiicy of the
on blood »ressure in
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PROGRA4 FOR APPLIED RESEARCH ON FERTILITY REGULATION
SIX MONTHS TECHNICAL REPORT SUMUARY JL}Ll 71982

For the Period January 1, 1924 - Junre 30, 1924

PARFR- 352

TITLE: "Baboon Testing of Duration of NET from Fused Pellets"

INSTITUTION: The Board of Trustees of the University of Alabama for
the University of Alabama in Birmincham

PRINCIPAL IWVESTIGATOR: Lee R. Beck, Ph.D.

FURDING PERIOD: 12/1/83-11/30/84 MOURT FUNDED: $29,420

Below is a project summary for the 1/1/84-6/20/84 period.

Five baboons were implanted by Dr. Brij Saxena with cholesterol fused
norethindrone (NET) pellets to dete mine the rate and duration of steroid
release in vivo. Two to four pellets per baboon were irmplanted subcutancously
lateral to the spine, and blood sarnples are being obtained weekly for
determination of serurn NET by radioimmunoassay. Aaditional sainples will be
acquired if necessary should cyclic ovarian activity be suspected due 1o
changes in scx skin turgescence.  One baboon is being maintained on depo-
estradiol (5 mg/3 weeks) 1o alleviate dysmenorrhea and concormitant anorexia
experienced in the carly postireatiment interval. The baboons are currently
170 days postircatinent, with no evidence of cyclicity in the remaining four
baboons. NET levels ranged from 0.3 to 1.1 ng/ml in the baboon treated with 2
pellets, from 0.4 to 1.59 ng/ml in 2 baboons treated with 3 pellets, and from
0.63 to 2.66 ng/ml in the 2 baboons treated with & pellets.

A\



PROGRAY FOR APPLIED RESEARCH OH FERTILITY REGULATICH

STX MONTHS TECHKRICAL REPORT SUMMARY

For the Period January 1, 1824 - June 20, 1524

PARFR- 353

TITLE:  "Effect of Chronic Intrauterine Release of Estradio]

and Progesterone on Uterine Histology in Intact Rabbits"
INSTITUTION:  Michael Reese Hospital and Medical Center

PRINCIPAL IWYESTIGATOR: Antonio Scommegna’ M.D.

FUNDING PERIND: 3/15/84-7/31/94 AADUNT FINDED: $7,895

ve'ow is a project summary for the 1/1/24-6/30/24 period.

Since the start of this project three objectives were accomplished.

1. Twenty female New Zealand white rabbits were obtained at an average
weignt of 7 1bs.

2. Control fiber bundles, estradiol loaded hundles, and progesterone
loaded bundles were gbtained from Southern recearch Institute,
PARFR purchase order #37001953.

3. A1l 20 rabbits ned laperotomy under general anesthesia and uterine
horn was incised longitudinally in two areas, one close to the tubal
end and the second about 0.5 inches from the cervix. IUD's were
inserted as per study decign with no modification. The rabbits
recovered well from the operation.

One of the rabbits died on 5/1/84, 3 weeks after surgery due to bowel
obstruction with a hair ball. |

Qur objectives in the study did not change from those stated in the research
grant proposal.

FUTURE PLAN

Rabbits termination 3 months after fiber bundle insertion, and histologic
determination of the endometrial changes.




PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION

SIX MONTHS TECHMICAL REPQRT SUMMARY

For the Period January 1, 1934 - June 20, 1984

PARFR-354

TITLE:  “"Screening of Thai Plants for Proteins

; : or Lecti
Potential Vaginal Contraceptives" ( ectins) as

INSTITUTION: Faculty of Science, Mahidol University

PRINCIPAL INVESTIGATLR: Montri Chulavatnatol, Ph.D.

FURDING PFRIOZ: 4/1/84-3/31/85 Ri0URT FURDED: §9.800

Below is @ projact summary Tor the 1/1/84-6/30/84% period.

This project commenced on April 1, 1984 and this summary fs for the
period of 3 months (4/1/84 to 6/30/84). - -

The objective of this project is to search for new proteins or
lectins from Thai plant extracts that can agglutinate human sperm and/or
inhibit Tuman sperm motility. :

Several volunteers were recruited at the beginning of the project to
deliver semen samples to the laboratory within 2 hours after collection.
The samples were screened under a phase-contrast microscope and selected for
use only those with high sperm count (¢ 50%106/ml), good motility (< 50%)
and free from bacterial contamination. Various Thai fruits were purchased
and seeds were coliected by helpers in the laboratory. Fresh seeds were
normally used to make extracts. Howaver, some unused seeds were sun-dried
and kept in sealed plastic bags in a freezer at -20°C for tuture test.
Extraction of 25 gm of seed was made in 75 ml of ice-cold phosphate-buffered
saline(PBS) using a tissue homogenizer. After removing insoluble material
by centrifugation at 10,000 g for 20 min at 4°C, the supernatant fluid was
made 80% saturation with ammonium sulfate by adding the solid salt.
Precipitated protein was collected by centrifugation at 10,000 g for 30 min
at 4¢C re-dissolved in PBS and dialyzed against a large volume of PBS
overnight at 4°C to remove ammonium sulfate and other small molecules.
The dialyzed fraction was then used to test for human sperm agglutination
and/or sperm motility inhibition as outlined in the proposal.

Results of the pre-liminary study can be summarized as follows.

1. Among extracts from different seeds, protein concentration varied
widely from 0.0 co 1.0 mg/ml. Concentrating the extract by lyophilization
was often necessary.

2. Yashed human sperm seemed to be better agglutinated than unwashed
whole semen,




3. Among the extracts tested sofar, those having sperm-agglutinating
activities (Table 1) also inhibited sperm motility. So,sperm-agglutination
test was generally preferred in the initial screening of the extracts.

4, Table 1 lists the seed extracts giving partial to total
agglutination of human sperm, washed or unwashed (whole semen). The active
agents in some extracts were heat-labile, suggestive of protein nature.
Several extracts which showed no sperm-agglutination effect (and no sperm
motility inhibition) are not Tisted but will be tested again. For an extract
to be of use as a future vaginal contraceptive, it should be effective to
the whole semen. From Table 1,agents from Jack fruit and red kindney bean
were most promosing at this stage.

Teble 1T Agglutination of human sperm by seed extracts at 0.5 mg protein/mi.
(n=3) The agglutination was rated from zero (no effect) to 4
(total agglutination).

Seed extract Yhole semen Washed sperm
Jack fruit (Awioecavsue heteropnyllus) 4 = 0* 4 = 0%
Red kindnay bean (Fiuseolus vulgaris) 4+0 40
broad bean (Viciz “aba) 3.3 £ 0.6% 4 & 0%
Carden pea (Frazeolus vulgaris) 3.0 £ 1.0% 4 + 0%
Sataw (Farkia epecioca) 1.0 £ 0.6 2.6 £ 1.3*%
Yard-long bean (Vigna wiguiculata) 0.6 + 0.3 1.6 £ 0.8*%
Green gram or mungdean (Vigrna radiata) 1.6 £ 0.8 3.0 1.0
Soy bean (Giyecine maz) 0 0.6 £ 0.3
Pea nut (4rachic huposaea) 0.3 +£0.3 2.3 £ 1.2%

After heating the extract at 80°C for 15 min, sperm-agglutinating activity
was lost from the extract marked with an asterisk indicating heat-labile
active agent.

2N




PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION

SIX MONTHS TECHNICAL REPORT SUMMARY

For the Period January 1, 1984 - June 30, 1984

PROJECT NUMBER: PARFR-355
TITLE: Enhancement of the Sccretory Immune Response to LDH-C4
INSTITUTION: Medical Research Foundation of Oregon

PRINCIPAL INVESTIGATOR: Nancy J. Alexander, Ph.D.

FUNDING PERIOD: 4/15/84 - 4/14/85
£MOUNT FUNDED: $47,335

PROJECT SUMMARY:

Simteen cveling female rhesus of known fertility were assigned to the
BALT/GALT study. Each of the sixteen animals received a primary immunization
or 2.0 mz of LDH-C, plus Bordetella pertussis, administercd subcutaneously at
sueveral sites. Eight of the monkeys were given a secondary immunization by
the BALT route, which consisted of administering 5.0 mg of LDH-C, to the lungs
via a nebulizer, a procedure done with the monkey under general anesthesia.

The other c¢ight monkevs were given a secondary immunization via the GALT

route.  For these immunizations, each animal was made to swallow a capsule
enterically coated with hvdroxvpropyl methylcellulose phthalate containing

5.0 mg of LDH-C,. The capsules were prepared shortly before administration to
the animal. Three or four davs after the secondary immunization every animal
received an agarose vaginal plug containing 2.5 mg of the antigen plus concana-
valin A. The stitches ho'ding the vaginal plug in place were removed several
davs later, at which time the animal was skin tested for IgE antibodies by
giving intradermal injections of rthe antipen, as well as B, pertussis and
saline as a control. The skin test results were read at 4, 24, and 48 hours.
On the ninth or tenth day after the sccondary immunization, four animals (2
BALT and 2 CALT) were laparctomized in order to collect cviductal fluid. At
the time of the primary and sccondary immunizations of the vaginal implant, of
the skin testing, of the laparotomy (if done), and at days 14, 21, and 42

after the secondary iwmmunization, the following samples were collected and
frozer: scrum, oral lavage with saline, and vaginal lavage with saline.

Table 1| lists the dates on which these samples were actually collected {rom
each ¢ the animals.  The dates vary because we tried to schedule the immuniza-
tions such that samples collected shortly after the secondary immunization
would fall midcevele when the secretions would most likely contain immunoglobulin,
Two shiprments of the frozen sanples have so far been sent to Dr. Goldberg for
cvaluation of levels of antibodies to LDH-Cg.




Table 1. BALT/GALT Study Sampling Dates

Remove
vaginal
Vaginal stitches
implant & skin test
Day Day Day Day Day Day
1e 2° 3/4 6/7/8 9/10° 14 21 42
BALT
7251 4-16 4-23 4-27 5-1 5-7 5~14 6-4
7698 4-13 4-20 4-23 4-26 5-14 5-11 6-1
7736 =22 5-29 6-1 6-4 6-7 6-12 6-19 [7—10]b
8016  5-22  5-29  6-1 6-4 6-7  6-12  6-19  [7-101°
8029 4-13 4~20 4-23 4-26 5-14 5-11 6-1
8983 4-16 4-23 4-27 5-1 5-7 5-14 6-4
9140 4-20 4-27 4-30 5-3 5-11 5-18 6-86
9296 5-22 5-29 6-1 6-4 6-12 6-19 [7—10]b
GALT
6813 4-13 4-20 4-23 4-26 5-14 5-11 6~1
7220 4-27 5-4 5-7 5-10 5-14 5-18 5-25 6-15
7820 4-13 4-20 4-23 4-26 5-14 5-11 6-1
7954 5-4 5-11 5-14 5-17 5-25 6-1 6-22
8022 5-1 5-8 5-11 5-14 5-18 5-22 5~-29 6-19
9030 4-20 4-27 4-30 5-3 5-11 5~18 6-8
9129 4-13 4-20 4-23 4-26 5-14 5-11 6-1
9141 4-13 4-20 4-23 4-26 5-14 5-11 6-1

a . .
Laparotomy date to sample oviductal fluid.

> .
Dates in brackets not yet done.
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MONTHS TECHWICAL REPORT SUMMARY

For the Period Jdenuary 1, 1924 - June 30, 1924

PARFR- 356

TITLE: "Development of an Immunocontraceptive Vaccine: Role of
23-Kd Antigen in Immunoinfertility and Fertility Regulation"

INSTITUTION: Medical Research Foundation of Oregon

FRINCIPAL INVESTIGATOR: Rajesh K. Naz, Ph.D.

FULCING FERIOD: 5/1/84-4/30/85 FHOUNT FURDED: $66,686

Below is a project summary for the 1/1/84-6/30/84 period.

The general objective of this project is to investigate the use of the
lvcoprotein (Fa-1), isolated by using monoclonal antisperm antibody

, a8 an effective immunocontraceptive. MA~24 developed against a human

nermbrane glyveoprotein belongs to the IgGo, subclass and is germ-cell

ispecific. It cross-reacts with mouse, rabbit, rhesus, and human sperm. It

&

blocks human sperm penctration of zona-free hamster ova and also inhibits in
vitro fertilization of mouse ova by murine sperm.  The inhibitlen Is by mecha-
nism{s) other than agolutination aad immobilization of sperm.  Ghis monoclonal
antibody is against a membrane glycoprotein of 23 Kd which is localized on the
npostacrosonme, midopiccee, and tail of sperm.  FA-1 has been isolated {rom human
sperm and testis by using an MA-24-TgG-Sephoarose-4B immuncaffinity column and
shows a single band on SDS-polvacrylamide gel elcctrophoresis (PAGE). This
purified testicular glycoprotein shows a significant reaction with sera from
immunoloyically infertile couples in an enzyme-linked immunosorbent assay (ELTSA)
(Science, in press). We have now isolated this antigen from mouse testes using
the same immunoaffinity column. The antigen isolated from murine germ cells
lagain shows a single band on SDS-PACGE even with an ultrascensitive silver stain
and occurs mainly as a dimer of 46-Kd molecular mass. The possibility for
isolation of the antizen from bovine testes which will be a less cxpensive source
is being investigated. Presently we are enpgaged in producing large amounts of
ascites to construct more immunoaff{inity columns for isolation of FA-1 in
sefficient quantity required for active immunization studies. Before starting
active immunization studies, we are checking the effcct of MA-24 on the fertili-
zation and fertility in vivo. Recently we artificially inseminated female
rabbits with sperm treated with TeG purificd from HMA-24 ascites. Preliminary
iresults show an inhibition of fertility at 9 days post inscmination as expressed
by percentage of implants vs corpora lutea ratio. These experiments show that
lthcsu antibodies arce effective in reducing fertilicty in in vivo conditions.

These data will also indicate the amounts of antibody required in local seccre-
tions for inhibition vs complete block of fertilization and fertility.
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SIX MONTHS TECHNICAL REPORT SUMMARY _
JUL17 198
For the Period January 1, 1924 - June 30, 1924
PARFR- 357
TITLE: "Optimization of Release Profile of Norethisterone

Injectable 90-Day Contraceptive"

INSTITUTIOR:  Stolle Research and Development Corporation

PRINCIFAL INVESTIGATOR: Danny H. Lewis, Ph.D.

FUNDING FERIOD:  5/1/84-10/31/84 AAOURT FUDED: 549,119

Eelow is a preject summary for the 1/1/34-6/25/84 period.

In a recent Phase II clinical trial with the 20-day NET
microsphere formulations serum NET did not reach efficacious
levels until several weeks posttreatment in that study.

This was primarily due to an improvement in the microsphere
quality after we switched to an improved microencapsulation
process, We have now demonstrated that faster releasing
formulations can be achieved by increasing the NET content

of the microcpheres. An obvious advantage also gained is

the reduced total mass of material to be administered to

the patient. In vitro releacse profiles and preliminary data

| from baboon evaluations indicate that we have made substantial
i progress in optiinizing the NET releaze profile, During this
reporting period, we found that microspheres loaded with 40 to
50% by weight of NET appear to be the most promising., We

i observed that when we attempted to load hicgher amounts (65%)
into the polymeric excipient, the quality of the formulations
was compromlsed.

Photomicrographs taken by scanning electron microscopy
(S5EM) show no or very little evidence of unencapsulated NET
at loadings of 40 to 50%. The samples look very much like
the 25%-loaded formulations tested in the Phase II trial.
In vitro data clearly show that we have significantly
increased the rate of NET release., We now have a complete
data base of in vitro-in vivo correlations to guide our
selections; therefore, we have a high level of confidence
that the higher loaded microspheres will be useful as a
90-day injectable. Baboon data are now being generated on
three of the higher loaded samples. The critical gquestion
vyet to be answered is how long will the higher-loaded
formulations release NET in the baboon.

"
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SIX MONTHS TECHNICAL PEPORT SUMMARY J(JLJ

For the Period January 1, 1924 - June 30, 19234
PARFR-358
TITLE:  "Development of a 30-Day Injectable Contraceptive"
INSTITUY ON: Stolle Research and Development Corporation

PRINCIPAL INVESTIGATOR: Danny H. Lewis, Ph.D.

FUNDING PZRIOD:  5/1/84-1/31/85 MA0UNT FUNDED: S11,800

Below is & oroject surmary Tor the 1/1/84-6/30/34 period.

71984

During this reporting period, we have conducted
several microencapsulation runs with NET and lactide:glycolide
re
c

U""—Jn

copolymers of different comonomer ratios. We have determined
| that NET can be zuccecsfiully loaded at levels up to 50% in
cach of the polymeric exciplents by means of the patented
Stolle miﬁrorrca;tu]atlon procedure. We have successfully
produced microcspheres ranging from lescs than 25 to 90 microns
in diameter from 50:50, 70:20, and 85:15 lactide:glycolide
copolymers. The microsphere formulations are presently being
characterized in vitro as to their relecase profiles. Samples
prepared from the 50:30 and 70:30 materlals have recently
becn loaded into syringes and are currently heing sterilized
by gamma irradiation. We anticipate that bazboon e¢valuations
on those unique formulations will hegin in July. %We are
presently evaluating in baboons a sample prepared from the
85:15 copolymer. This sample contains 40% by weight of

VET and the microspheres are 25 to 45 micron in diameter., It
is probable that this specific formulation will release NET
over a period much grcatcr than 30 days. The faster degrad.ng
formulations chould be more ideal for a one-month injectable.







PARFR SCIENTIFIC ADVISORY COMMITTEE

MEETING XXXXIV
Wednesday, April 11, 1984
O'HARE HILTON

Roseront, I1linois
(312) 686-8000

ATHUTES

VOTING SAC MEMBERS PRESEN PARFR STAFF PRESENT
John J. Sciarra, M.D., Ph.D. Al fredo Go]dsmith 1.D., M.P.H.
Andrzaj rtL Ph.D. Diane Xrier-Morrow, M.B.A.
Devid A. Blake, Pnh.D. Gerald 1. Zatuchni, M.D., M.5c.
Hillien CUroegenueller, ¥.D.
Uwo Cochelse ﬂnn, .0 USAID STLFF PRESENT

Yiriam H. Lebbolk, M. DL, MJPUH.
Dean L. Moyer, ".0D. Jetirey X, Snieler, M.Sc.

Antonio Scommegna, M.D.
Rochzlle

vvntTTar cr M
viel v Ll

. Shein, Ph.D.

MOMDUD ARCIT

(AR .

Yamren S.

I.

AN
Mo

Moghissi, M.D.

DURCEMENRTS

A

llext SAC Meeting is Monday, July 30, 1934 at the Hyatt Arlington in
frlington ‘inslyn), Virginia (llational Airport).

PARFR's Internztional Workshop on Intrauterine Contracepticn: Advences and
Future Proc;ects will ke held in Chicago, [1linois, May 29 - June 1, 1934,
ODr. Sciarre infarmed SAC that the following were invited hy the orgenizing
comnittee, at not cost to PARFR, to perticipate in the V Luropean Seminer
on Fertility Control in Gensa, I,a1y: ODre. Picardo Asch, A. Goldsmith,

K. toghissi, J. Scierra and A. Sconsiegna.

PARFR acsisted with support and in the organizetion of the Latin American
fissociation of Pescarchers in Human Reproduction (FLIHR) regional work-
shop held in the Dominican Pepublice  One-hundred twenty-six participants
attended, 2 of which were from Puerto Rico and 1% were 2rd year residents.
Drs. fsch, Crorzatto and Goldsmith participated,

PARFR will orgonize the symposiue on "FPecert Ldvances in Contraception”
to he held in Caracas on Getober 21-26, 1974 in conjunction with the
FIGO meeting. Drs. Asch, Goldswith, Moshissi, Scommegna and Zatuchmi
Wil participate.  An audience of over 200 is expected.

< _-
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FORMAL PROPOSALS (continued)

Ricardo H. Asch, M.D., The University of Texas Health Science Center

at San Antonio

“The Effects of Testosterone Replacement in Castrated Rhesus

Monkeys Using a Controlled-Release Microcapsule System"
Funding Requested: $73,942 Length of Project: One Year

PARFR-346 -- Thomas P. Tice, Ph.D., Southern Research Institute,
Birmingham, Alabama (Technical Peport)
“Development of Controlled-Release Testosterone Microcapsules
for Fertility Reqgulation of Males"

The Committee reviewed the proposal, and the indepencdent reviews and
PARFR staff recommendation. The Ccmmittee approved PARFR's staff recom-
mendations end suggested thet, in addition, metabolic clearance rate of
testosterone and blood conversion of testosterone to DHT should be
conducted.

Duane L. Venton, Ph.D., University of I11inois, Chicago and

Pobert T, Chetterton, Ph.D., Morthwestern University tedical School
"Inhibition of Ovulaetion by Specific Antagonists of Prosteglandin Fpg"

Funding Pequested: 529,400 -- University of 111linois (Excluding indirect cost)

541,887 -~ Nerthwestern University Medical School
Lergth of Project: Two Years

Tha nropnsal was not approved as presented. Dr. Venton will be re-

quested to subnit ccute toxicology datu cn both compounds and other
detailed information.

Bonnie S. Dunbar, Ph.D., Baylor College of Medicine, Houston, Texas

3

Active Dmmunization of lon-iluinan Primates and Rabbits with Zona
Pellucida Proteins”
Funding Requested: $163,117 Length of Project: Three Years

The Comaittee was briefed on the Indo-USA Scientific Agreement, the
investment of large amounts of funds to immunocontraception by the qgovern-
ment of India and the potential role of PARFR/NIH/AID in this arca. As e
result of this agrecment, one of the 2 proposals reviewed and approved by
HIH was sent to PARIR for funding. PARFR-SAC approved the proposal with
some sodification that will be implemented by PARFR staff.

George C. Denniston, 1.0

., Population Dynamics, Seattle, Washington
“Akethod for Pre-Testing Percutaneous Vasectomy [lectrodes”
Funding Reqguested: 520,701 Length of Project: One Year

Previous PARFR activities in this arca were reviewed and the proposed
clinical project was approved (in principle) pending preparation of a full,
comprenensive clinical protocol.






C.  TECHNICAL REPORT REVIEW

The following technical reports were reviewed:

1. PHASE II POLY NET 90 STUDY

a. Dr. Goldsmith presented the results of the March 20, 1934
meeting in Washington, D.C.

b.  PARFR-348 -- Danny H. Lewis, Ph.D., Stolle Research and Develop-
ment Corporation, Birmingham, Alabama (Technical Report)
“Development of Iwproved HMethods and Materials for

Injecting i4icroencepsulated Steroids"

The enrollment of patients in the Phase Il clinicel study was stopned
due to lower relesse rates of NET than the rates found in the Phase I trials.
The entire program was reviewed in @ joint meeting attended by representa-
tives of AID, PARFP, Ortho, UABG, Stolle and FHI. The problem was identificd
as due to the lack of outside contamination with NET which is due to the
improved, larme batch two-step procedure.

new formulations will he prepared, tested in vitro and in the beboon
model and once & fornulation is acceptahle, a Phase | study will be con-
ducted in flebama. Once the Phese | study is underway and setisfactory RET
rates ere obtained, the Phace I1 multi-center study will be reinitiated.
Stolle will submit a proposel for the new formulation and baboon studies.

2. PHASE 1 POLY NET 120 STUDY

a. PARFR-333 (FINAL) -- Charles E. Flowers, Jr., M.D. and
Lee P, Beck, Ph,D., The University of Alabama in Birmingham

T

1

"foly-gly LET 180 Microcapsule System"

b.  PRRFR-ZZ3T (FILAL) -- Jose P. Balmaceda, M.D., The University of
Teras Health Science Lenter et San Antonio

"Poly-gly HET 180 Microcapsule System"

-

The final technical report was reviewed and ILT release rates provide
a satisfactory level for contraception up to around day 150. Phese 11
clinical trials will not be initiated until Stolle modifies the formula-
tion to allow can’ raceptive protection for up to 185 days.

3. FHASE 1 NeT FUSED PELLET (2 PELLET) STUDY

a. PLOIR-312 (FINAL) -- Brij B. Saxena, Ph.D., D.Sc., Cornell
University wedical College, New York, llew York
“fA Clinical Evaluation of the Subdermal Contraceptive
horethindrone Pellet - Continuation of PARFR-229"

The Phase I final technical report was reviewed and publication will
be prepared by PARFR staff.
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TECHHICAL REPORT REVIEW (continued)

4, PHASE 11 NET FUSED PELLET STUDY

a. PARFR-330T -- Ricardo H. Asch, M.D., The University of Texas
Health Science Center at San Antonio
"A Clinical Evaluation of the Ric-bsorbable Subdermal
Contraceptive Horethindrone Pellev Implant (Phase II)"

b. David A. Edelman, Ph.D. -- Site Visit Report
c. Family Health International Computer Report
d. PARFR-352 -- Lee R. Beck, Ph.D., The University of Alabama

in Eirmingham
"Baboon Testing of Duiation of NET from Fused Pellets”

The ongoing Phase Il clinical trial was reviewed. No further funding
is anticipated until <he problems related to ownership of Lhe patent
between Endocon, Population Council and Cornell are solved.

5. PARFP-322 -- Danny H. Lewis, Ph.D., Stolle Research and Development
Corporetion, Birmingham, Alabama
"Developnent of an Injectable Llong-Acting Estradiol Formulation®

The baboon release rates were much higher than enticipated. Or. Lewis
will work with Dr. Flowsrs in developing an 11D for Phase I clinicel trials
once appropriate release rates are obtained.

6. PARFR-335 -- Danny H. Lewis, Ph.D., Stolle Research and Development
Corporation, tirmingham, Alebama

a. Six-Month Levonorgestrel Microcapsules (FINAL)

fopropriate release rates were obtained for a six month du-ation;
however, no further spending is expected until PARFR completes the
evaluation of the NIH/Biotech levonorgestrel system.

b.  One-Month LET Microcapsule Preparation (FINAL)
Release rates in bahoons were of larger duration than expected,

+ 05 days. Stolle will prepare a new formulation at no cost to PARFR
which will be tested in the baboon model.

YA,
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TECHNICAL REPORT REVIEW (continued)

7. PARFR-343 -- Lee R. Beck, Ph.D., The University of Alabama in
Birmingham
"NIH/Biotech Levonorgestrel Microcapsules"

SEE 6a.

8. PARF®-336 (FINAL) -- Yalter H. Wilborn, Ph.D., University of South
ilabama, Mobile
"Effects of New Synthetic Progestins on Baboon Endometrium"

A final technical report was reviewed. No conclusion can be made
until the slides will be reed by an independent patholngist chosen by
NIH.

9. Methvlcyanoacrylate/FEMCEPT Studies for !lon-Surqical Fenmale
Sterilizetion -- Family Health International Computer Report

Deta of the ongoing study was reviewed. Lo further spending is
anticipated until Eioihexus shares the toxicolojy and carcinogenic data
with PARFR and identifies the "final" radio-opaque MCA formulation.

10.  PARFR-245 -- Gerald S. Bernstein, M.D., Ph.D., University of
Southern California, Los Angeles
"Effects of the Vaginal Spermicidal Barrier Contracentive on
Sperm Transport in the Human"

The d ta waes reviewed and reconmendations to terminate the study was
made due to poor results in the post-coitael tests.

1. PLRFR-523 (FIUAL) -- Lourens J.D. Zaneveld, D.V.M, P4y.%., University
of I11inois at the Medical Center, Chicago
“Ifficacy of Quinacrine and Tetracycline in the Primete"

Data was reviewed and, as expected, neither the pig ~or .ne monkey
were good animal models for quinacrine and tetracy~line pellets. o
further funding 1s expected in this area.

12. PARFR-349 -~ Richard L. Dunn, Ph.D., Southern Research Institute,
sirmingham, Alabama
"Preparation of Fibrous Lstradiol/Progesterone 1UDs for
Phase 1 Clinical Trials - Continuation of PARFR-324"

Phase I protocol is written. Final IDE is being compiled and will
be submitted to the DA when Dr. Scommegna's (PARFR-253) rabbit deta is
completed.,
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TECHNICAL REPORT REVIEW (continued)

13.

14.

PARFR-229 (FINAL) -- Erwin Goldberg, Ph.D., Horthwestern University,

Evanston, I1linois
"Targeting Liposomes to the Male Reproductive Tract with
Antibody LDH-C4"

Antibody to LDH-Cq was conjujated to liposomes with the bifunc-

tienal reagent, SPDP. These liposomes did not bind to mouse sperma-
tozoa, apparently because of insufficient amounts of antibody.

WILG SOUND 11

a. Drs. Harrith ™. Hasson and David A. Edelman's Site Visit Report

b. Family Health International Computer Report

c. PARFR-313C -- Robert Snowden, Ph.D., Institute of Population
Studies, University of [xeter, Englend
"Uterine Measure - Clinical Comparison Study (Wing Sound II)"

Rata being assewbled at FHI. Preliminary analysis shows no relation

between uterine length and IUD events.

15.

16.

17.

18.

PRRER-347 -- Picarde H. Asch, M.D., The university of Texas Health

Science Center gt San antonio (MANUSCRIPT)
"Studies on the /fnovulatory Potency and Side Effects of an
Inhibitory Analoy of Lii-rRi in Cynomologous lonkeys"

Study recently initiated.

PLRFR-351 -~ Andrew V. 5chally, Ph.D., Tulane University, Hlew Orleans,

Louisiana
"Developnent of Methods for Female and iMale Contraception
Based on LH-PH fntagorists”

Study recently initiated.
PARFR-220 (FINAL) -- Donald L. Yise, Ph.D., Dynatech R/D Company,

Cawbridye, HMassachusetts
"Levonorgestrel Reds Srug Release Study"

Final technmical renort reviewed., No further funding in this area.

PARFR-250 -- Jacques Hamou, ".D., Tenon Hospital, Paris, Prance

"An Intra tubal Device (1iD) for Female Sterilization"

Site Visit by Drs. Sciarra and Goldsmith, Yarch, 1924 was reviewed.
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I11. MISCELLANEQUS (continued)

3. PARFR-356 -- Rajesh K. Naz, Ph.D. and Nancy J. Alexander, Ph.D.,
Medical Research Foundation of Oregon, Beaverton, Oregon
“Development of an Immunocontraceptive Veccine: Role of 23-Kd

fntigen in Immunoinfertility and Fertility Regulation"

Funding Period: 5/1/84-4/30/85 Amount Funded: $66,686

There being no further business, the meeting adjourned at 3:00 P.M,

Respectfully submitted,
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John J. Sciarra, M.D., Ph.D.
Program Director, PARFR
Chairman, Scientific Advisory Committee
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Diane Krier-Morrow, M.B.A.
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Pelvic inflammatory disease (PID) is a major medical
problem worldwide. [Its treatment and sequelae absorb a
significant part of the nealth resources of many countries
{33). ThetermPID refers either to anacute or a chronic
inflammatory response involving the upper female genital
tract (endomyometrivm, tubes, ovanes, and supporting
structures). The term s nonspecific and the condinen
may result from o variety of infections m o variety of
organs, ¢.4q. gqonococcal salpmaitis, chlamydial para
metntis, and bacteroides tubo-ovarian or pelvic ab
scesses. Unless otherwise indicated, pelvic infections
related to pregnancy or gynecologie surgery, or secon
dary to other gynecologic conditions such as cancer, and
their treatment have not been considered i this report
because they are traditionally given diagnostic terms
other than PID.

Although imflammanon of the upper genital tract can
result from diverse causes such as endometriosis or
extension of an mtra abdommal mfection, m most cases,
infectious PID s considered a sexually denved disease
(SDD) resulting from sexually transmutted pathogens
(STPya6). Plhnisrarely disgnosed mwaomen who do not
engage i heterosexual vagmal mtercourse. The patho
qence micro organmsms responsible for PID are not alwa s
transimitted from the women's partner, however; they
may be part of the resident flora ot her lower gental tract,
and they may not become pathoaenic untib they gan
access 1o her upper genital tract (41),

There are no uniformily accepted critena for the diagnosis
of PID and there s o sigmificant degree of imprecision in
this diagnosis.  As early as 1928, Farr and Findlay
reported that salpiaitis was correctly diagnosed preop
eratively inonly 707 of hah women admitted 1o o hospital

and operated upon with this diagnosis (17). Forty-cne
years later, Jacobsen and Westrom -eported a similar
rate of correct diagnosis (65".) of acu.c salpingitis, corr-
pared with the findings at laparoscopy (34).

INCIDENCE

According to Westrom, the annual incidence of PID in
modern Western society is estimated to be 1% among
women aged 15 to 34 (88) In th. high risk age group, 15
10 24, the annual incidence 15 2. In the United States,
the annual incidence of PID 1s at least 2%, among fecund,
sexually active women aged 13 to 44,

There is no national reporting system for PID in the
United States. From a sample of discharge records at
7900 short-stay cvilian hospitals, there were an esti-
mated average of 213,000 hospitalizations for PID per
year from 1970t 1975 (36). PID was the primary diag-
nosis in 65", and the secondary diagnosis in the other 35%,
of cases. Hysterectomies were performed in 23" of the
women admitted in whom PID was the principal diagno-
s1s. Admissions for PID accounted for :bout 897,000
hospital bed days each year from 1970 1o 1975 (74).
Amongnon-pregnant women over 14 years of age, about
1 every 100 hospital admissions was for PID (74).

Based on the National Ambulatory Medical Case Sucvey
for the peniod 1973161977 there were about 1.89 million
patient visits for PID per year to office based private
practucing physicians (735 An estinated one half milion
physician-hours were required to see and treat these
patients, One of every 17 of these office visits resulied in
hospital admission, accounting for about 55 of all hospi
tal admissions for PID during 1973 to 1977, In addition,
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there were an estimated 680,000 patient visits to clinics
and hospita! emergency rooms for PID each year (10).

Including only those cases in which the principal diagno-
sic was PID, there are at least three-quarters of a million
cases of PID each year in the United States, with a
resulting hospitalization rate of nearly 20%,. Curran
estimated the direct costs of PID and associated ectopic
pregnancy in 1979 to be $700 million (10). This figure
does not include the costs of treating infertility problems
resvltingfrom PID. There 1s no accurate way to measure
the total economic consequences of Pil), either in the
United States or worldwide.

MED'CAL CONSEQUENCES OF PID

The medical consequences of PID are well known and
include repeated episodes of PID, ectopic pregnancy,
mfernlity, and chronic pelvic pain. Westrom reported o
greater than 6 fold higher rate of ectopic pregnancy and
nearly a 4-fold higher rate of chronic pelvic pam among
women with laparoscomcally confirmed PID who were
followed up for 6 10 14 years, compared to o group of
women who did nothave PID (87) Inthe same study, the
proportions of women who were unable to become preg:
nant were 13%., 36", and 75 after one, two and three or
more episodes of acute PID, respectively.  Excluding
women who elected not to become pregnant. only 697 of
the women who had acute PHD became pregnant, com
pared 1o 967 of the controlgroup. inalater study by the
sarme group of mvestigators (75), infertlity rates among
women with laparoscopically verified PID were 22 after
the first episode of PID and 46 after cubsequent ep
sodes of PID. The data from both of these studies prob
ably underestimate the true nsk of mfertihty followino
acute PID. since the studies included only women with
¢ ically evident disease who were treated medically;itis
probable that many cases of PID are subclimcal.

CAUSATIVE AGENTS

The microbiology of the female genital tracts extraord
narily complex and knowledge of 1t s himited by the
microbiological methods avalable at present. This sub
J2ct has aptly been desenbed as a microbiologist’s night
mare (13). Despite the significant advances in microb
ological techmques that have been made during the past
10 to 15 years, anaccurate understanding of the micralbn
ology of PIDY s only begmning to emerqge

Its now recogmzed that Nerssernia gqonorrhoeae, Chla
mydia trachomatis, Myvcoplasma hommis end o variety
of other aerobic and anaerobic micro-orgamsms are
causal I maost cases of upper qenital tract infec tionin the
fermale (46, 77). The relative contmbution of cach of these
organisms to the development of PID depends upon a
variety of factors, including the prevalence of each organ
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ism in a given population, the state of health of each
woman, and her prior disease history. Until recently, it
was thought that N. gonorrhoeae initiated infection in
nearly all cases of PID. Studies performed over the past
15 years have dispelled this notion, however, and the
importance of other micro-organisms in the etiology of
PID is now commonly acknowledged (9, 16).

In the United States, gonorrheal infections are associated
with 30", 10 80", of the PID cases, and 10 to 17% of the
women with gonorrhea subsequently develop clinically
diagnosed PID (31). Epidemiologic studies from other
countries do not always agree on the relative importance
of gonorrhea and other sexually transmitted pathogenic
organisms in the developniert of PID. Reports from the
United States as well as Engiand and Wales have found
PID rates to parallel gonorrhea rates (1, 36, 64). A
dechine in the prevalence of gonorrhea in Sweden was
accompanied by a decline in the prevalence of gonococ-
cal PID; at the same time, however, a concomitant
increase in the prevalence of all cases of PID was noted
(88). These data imply that control of gonorrheal infec
tions alone cannot be relied upon to matenally decrease
the prevalence of PID.

Our understanding of the bacterial pathogenesis of PID
has improved with the advent of reliable methods for the
growth and ideniification of anaerobic bacteria (41).
Some of the major microbiological advances of the past
decade have included a rapid tissue culture method for
the diagnosis of Chlamydia trachomatis (26) and a
micrommunofluorescent technique to ideniify C. tra-
chomatis antibodies i sera (85). Unfartunately, these
techniques are not uniformly available to clinicians, and
the importance of C. trachomatis in the etiology of PID is
only recently becoming recognized amaong clinicians (42,
46, 77). According to Treharne and co-workers, over
507 of the PID mwomen under 25 years of age inone city
in Sweden was caused by infection with C. trachomatis
(83). In contrast, investigators in the Uniterl States
aenerally have reported lower isolation rates (from 57,10
200 usig endocervical cultures) of C.trachomatis from
women with PID (35). Perhaps of greater importance is
the finding of Jones and co workers that antichlamydial
antibordies were presentinthe serum of 357 of a group of
172 infertile women (35); these findings are indicative of
pror chlamydial mfections. No doubt, the chnical rele:
vance of chlamydia and other orgamsms, such as urea-
plasma, will become ciearer as additional improvements
are made m the methods of bacternal solation. Of
course, 1t s aimportant 1o keep i mand that even with
rapid methods of speamen transport and accurate
methods of bactenal calture, results obtained from
endocervieal cuttures do not always reflect the microbial
picture present at o higher level m the genital tract, even
wnen o lower genital infection accompanies an upper
aenitel tract mfection.




As noted above, clinical opinion until recent years was
that gonococcal infection paved the way for invasion by
secondary pathogens at a later date. In this regard,
studies in which laparoscopy was used to obtain tubal
culture and biopsies from women with acute salpingitis
have demonstrated two important points. The first is
that even at the outset, tubal infections are polymicrobial
and often include N. gonorrhoeae, os well as anaerobes,
aerobes, and chlumydia (14). The seccnd is that fewer
organisms are recovered in patients with longer dura-
tions of symptoms, even when meticulous attention is
paid to the culture methods (14).

EPIDEMIOLOGICAL STUDIES

Over the past decade, numerous epidemiological studies
have identified risk factors associated with PID. Although
many such factors have been identified, it is crucial to
remember that these associations do not necessarily
imply a cause-and-effect relationship between the pres.
ence of the risk factor(s) and the occurrence of PID.

Case Control Studies. Prior to 1974, clinical impres-
sions and the medical hterature strongly supported an
association between sexual activity and the occurrence
of PID (50). Since 1974, the association between contra-
ceptive usage, in particular the use of IUDs, and PID has
become a focus of attention and has been studied exten-
sively. Table 1 lists 18 case control studies (or studies

Est.
Reference Risk Factor RR
Noonan & Adams, 1974 (51) Current use of {UD 78
Current OC use 04
Tarqum & Wnght, 1974 (78) Current use of [lUD 93
Prior mduced sbortion 23
Phaosavasdt and co-workers,  Past current use of [UD 12.2
1975 (58)
Brown & Cruwkshank, Marned 05
1976 (5) -1 sex partner in previous
6 months 32
Age at first mtercourse *
Previous PID 53
Faulkner & Ory, 1976 (18) Current use of JUD
Febride cases 5.0
Afebnle cases 26
Prior PID, afebnle cases 39
Westrom and co workers, Current use of 1UD 3.0
1976 (90) Age - 26, nulligravid,
1D user 76
Eschenbac iy and co workers,  Current use of IUD 2.4
1977 (15) Intercourse - 2 week 14
Prior pregnancy 1.5
Intercourses avorded with
menses 211
Race non white 16
Previous gqonorthea 1.7
e 2 sexual partners i past
6 months 1.6
Current OC use 0.5
Sterihzation 0.3

Thaler and co-workers, Prior abdominal/pelvic

1978 (80) operations 11.0
Prior abortion 2.7
Flesh and co-workers, Race: black 4.0
1979 (19) Previous PID 31
> 1 sexual partner 52
Current use of IUD 22
Osser and co-workers, Current use of lUD 24
1980 (54) Current OC use 0.3
Prior pregnancy 2.2
Paavonen & Vesterinen, Current use of IlUD 30
1980 (56) Current OC use 0.3
Potterat and co-workers, Married 05
1980 (61) Current OC use 0.4
Race: black, Hispanic 25
Burkman, 1981 (6) Age <7 25 years 1.8
Education +< high school 1.7
> 1 sexual partner in last
6 months 1.6
Prior PID 32
Prior gonorrhea 25
Current use of IUD 16
Current contraceptive use
other than [UD 0.3
Race: non-white 1.3
Single 1.3
Kelaghan and co-workers, Current use of barrier
1982 (39) contraceptives 0.6
Rosenfeld and co-workers, Prior use of IUD 7.2
1983 (65) Prior OC use 0.4
Prior use of mechanical
contraceptive method 0.3
History of acute PID 54.6
Wolner Hanssen and
co-workers, 1983 (92) Current use of [lUD 33

*Higher RR for carlier age at first intercourse. RR cannot be estimated
from these data

Table 1. Estimated relative risks (RR) for factors asso-
ciated with either an increased or decreased
risk of PID.

that can be analyzed as case control studies) published
since 1973 that have identified factors associated with
either an increased or decreased risk of PID. The list is
not all-inclusive, but represents major contributions to
the identification of risk factors for PID. For each factor
identified, an estimate of the relative risk (RR) of PID was
computed for women with the risk factor compared to
womenwithout the risk factor. AnRR value greater than
1 indicates the factor is associated with a significantly
greater (» <7 0.05) risk of PID, and a value less than |
indicates the factor is associated with a sianificantly lower
(p - 0.05) risk of PID. If estimates of the relative risks
were not provided by the authors, they were derived
using standard methods for the calculation of the crude
odds ratios. If necessary, the original estimates were
recalculated, depending upon the methods used by the
authors.,

The statstical computations in the present report were perforined by
David A, Edelman, Ph.D . Medical Research Consultents, Inc.,
Chapel Hill, North Carohna



Table 1 lists only those factors associated with either an
increased or decreased risk of PID. In some studies (5,
54, 78) various factors (e.q, ade, marital status, parity)
could not be evaluated, since cases (women with PID)
and controls {women without PID) were matched on
these factors. Also, factors Wdentified in one study as
bemng associated with either o higher or lower risk of PID
were not necessarly adentified i other studies. For
example, frequency of intercourse was identfied as arisk
fector by Eschenbach and co workers (15) but not by
others 15, 6. 7 e . does not mclude those factors not
found 1o be associated with o higher or lower nisk of PID.
There are undoubtedly many maore factors than those
nsted m Table 1 that might have o direct and possibly
causal associanion with the development of PID . e.qg. the
bacteral floran the patients” vagimas or the presence of
urethrins prostatus m the panents’ sexual partners.

Other Studies. Stidies that have evaluated women
with PID without any teterence 1o a control group have
alsodenthied factors associated with mereased risks of
PID. A wade vanet, of indimgs have been reported,

Wright and Laermmle found that PID rates man mdioent
population were mmcreased m women aged 20 1o 24 who
were netther currently marned nor ever marned. and
among [UD users (93) Jones and co warkers reported
higher PID rates tor divoreed or separatod women, non
white wornen, and women aced 1510 30 061 Potterat
and associates anplied et the health seelanag behoavior
patterns of wornen with gqonococcal PHD and ther male
contacts dhffered from those on wormen with uncomph
cated gonorrhea and thewr convacts (611 Quigstad and
assoctates found an association hotween the risk of PID
post abortion cnd prior posinve cervical calture for ¢
tracnomatts (631 Gump and o workers meestated
the relatonshup between seram antnibodios to C rracho
mats, prior toconfirmed diagnosis of PID and prior 10D
use (28 These mvestigators tound that the proporten
of wornen with prior P was baghier armonag wormnen who
had previously used the 1UDS compared 1o those whe
had not (280 was also nigher amoneg wornen woath higher
antibody, tite s 1o O trachomans, reqardless ot 10D

Usaqge

The four mayo «ateqones ol sk tactors tor Pl notedm
Table 1 are sexual ac oty sooodemographine character
stics, conttaceptive method used, and other medical
conditions. Therole of eachiaf these factaorsas disc ussed
in the following secnons

RISK rACTORS
SEXUAL ACTIVITY

PID s predominately o sexually dernved disease (SDD).
Exceptions mclude those cases resulting from tubercule
infections, extension of appendiceal or other inflamma
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tions of the bowel, pelvic surgery, and gynecologic opera-
tions such as dilatation and curettage, abortion, insertion
of an lUD, and uterine biopsy, to mention a few. Unfor-
tunately, the literature on PID contains few studies that
specifically attempt to relate sexual activity, PID, and
specific bacteriologic agents. Of the 16 studies listed in
Table 1, only 4 (5, 6, 15, 19} identified some aspect of
sexual activity as arisk factor for PID. Nevertheless, all
studies found factors in which sexual activity was imphi-
cated, e.q., use of a contraceptive method or prior
pregnancy.

Only three aspects of sexual activity have been studied
andidentified as risk factors for the development of PID.
They are: frequency of intercourse, number of sex
partners, and age at first intercourse. Even so, all studies
listed in Table 1 that evaluated these factors (5, 18,61, 65,
78) were not inagreement as to their importance. Thisis
not surprising for two reasons. First, in the repe ted
stuches, the information on sexual activity obtained by
having the patients complete questionnaires or by direct
questioning has generally not been validated by any other
source 1o assess its reliability. Second, and perheps
more mmportant, only superficial information on sexual
activity has been obtained in studies reported 1o date.
Specihic aspects of sexual activity that have not been
evalunted among women wih PID nclude the following:
frequency of homosexual relations or heterosexual con-
tact with bisexual partners, practice of oral and anal sex,
and the sexual exposure and habits of the women's
partnerts). Although o complete evaluation of sexual
variables would be a most difficult task, o true under-
standmg of the relationship betwee:: sexual actvity and
the development of PID requires that this be done. Inthe
past, analyses have generally evaluated only one aspect
of sexual activity ot atime and have not considered the
mportance of their interrelationships. For example,
contal frequency and the number of partners have been
evaluated separately i most sturlics, In terms of the
r1s s of acquinng a sexually transmitted disease (STD), o
hiagh contal frequency wish one partner clearly s not the
same as either o high or fow cotal frequency with many
pertners. Mareagver, the number of partners a woman
has might be associated wath different nsks of PID,
depending on her marntal status, age, and other factors,
reqardless of caital frequency,.

The role of the comples vanables mcluded in the term
“sesual actvity” and the interrelatonship with sociode
moqraphic factors. contraceptive chaices, and other
rnedhcal condimons s st now begimnma to gain the atten
non of mueestigators. The prevarlimg view s that coital
froquency and number of sexual parmers provide mea
sures of the frequency of exposure to sesually transmit
ted pathogens (STP) The third vanable dealing with
cestal achivity, namely . age at first intercourse, may be
only an indirect measure of later seaual behavior with
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respect to the exposure to a variety of sexual partners
(88).

SOCIODEMOGRAPHIC CHARACTERISTICS

Sociodemographic factors, such as merital status and
age, probably are indicators of the sexual behavior that
determine the nisks of 4 woman acquiring PID. For
example, sexually active separated or divorced women
have been shown to be at a higher risk of acquiring PID
than married women of the same age (36). This associa
tion may reflect a higher number of sexual partners
among nonmarried women and or the muluplicity of
sexual contacts among the wornen's partners and a con
comitantly higher risk of bemqg exposed to an STP. In
addition. 1t seems reasonable to hypothesize that other
sociodemoearaphic charactenstics might reflect different
sexual preferences and hestyles. To our knowiedge,
these interrelationships have not been specifically inves
ngated.

Variables such as race that have been associated with an
increased risk of PID may oniy reflect different preve
lencerates of STDs such as Nogonarrhoeae or Chlamy-
dia trachomatis i vanous racial ettinie groups. The
possibility also exists that there are differences in the host
response to sexually transnutted infections that either
ncrease or decrease the nisks of developing PID. 1t s
alsonecessary to consider thet the health seeking behav
ors of different population groups may differ in such o
way as to place them at differential nsks of PID. From g
public health pomt of view, appropnate educational pro
grams may address behavioralissues such as the number
of sexual partners and type of contraceptive used - They
can do nothing, however, to alter demographic factors
such as o woman's aqe, race, and prior pregnancy his:
tory.

CONTRACEPTIVE METHODS

Barrier Methods. Both chinical and ¢,ndemiological
studies have demonstrated that use of barrier (hoth phys
1cal and chemical) methods of contraception reduces o
woman's risk of PID (8, 67,68, 69). Smce the bacte
noadal propernes of spermicidal preparations protect
women from many lower gemital tract mfections and pre
sumably thenr subsequent ascent mto the upper qenital
tract, the reduced risk of PID miost hlely s due 1o use of
the barner contraceptives per se. However it may also
be due 1o other factors, smee the choice of a contracep
tve method may be different for dfferent groups of
women and be associated wath sexual activity factors,

Women who use stenihzation as thewr method of contra
ception are also at o reduced nisk of PID 32y, Tois
commonly thought that contraceptive sterihization pro
tects adainst PIL by preventing pathogens from gaining
access 1o large poriions of the tubes, as well as the

ovaries and the peritoneal cavity. This condition of
limited access may be especially important during ovula-
tion and menstruation, when a qreater susceptibility to
PID exists (15). An additional explanation for the lower
risk of PID observed among sterilized women is that
these women are usually in the demographic subgroups
kncwn to have lower risks of PID, e.g., married women
over 30 years of age. These women may live in stable
relationships, and their sexual lifestyles and preferences
may place them at a lower risk of exposure to externally
acquired pathogens that may mitiate an infectious
Process.

Oral Contraceptives (OCs). Two reasons have been
suggested for the reduced nsk of PID among women
using oral contraceptives (OCs) (15, 66) that has been
found m case control studies (see Table 1). The first is
that OC use tends to reduce menstrual flow. This not
only reduces the time during which there is a more favor-
able environment for bactenal arowth, but also reduces
the need for the prolonged use of tampons or sanitary
napkins. The second is that OCs change the character-
1stics of the cervical mucus. Since OC use inhibits the
preovulatory estrogen surge there s an absence of
receptive mid cycle cervical mucus that promotes sperm
access to the upper female genita! tract.

Intrauterine Devices. The 1UD has been the most
etensively studicd contraceptive method m terms of the
risks of PID . and 12 has been idennfied as o nisk factor for
PID m many studies (Table 1) published in the late 1960s
and 19706 (11, 12). In 1968, Wright and Laemnmle first
reparted that [UD users had o higher nisik of PID com-
pared 1o users of oral contraceptives (relative risk, 4.9)
and compared to women using contraceptive foam {rela-
tive risk, 2.6)(93).

The principal difficulty u trying 1o assess whether or not
the use of IUDs mcreases the risk of PID relates to the
selection of anappropnate comparison group. Although
non contraceptors appear to constitute an appropriate
comparson group, this group in reality includes several
subgroups with different risks of PID and therefore may
be an madequate comparison group.

The question of whether the higher reported rnisk of PID
among IUD users represents higher risk due to the use of
IUDS per se or represents o higher nisk as a result of the
chowe of comparison groups against which 1D users
are evaluated has vot vet been dearly answered. Smce
the use of barner or oral contraceptives as well as sterilt
zahion protects woinen agamst Pl the relanve sk of
PID to TUD users compared to users of these methods
might only reflect the protective effect of the latter
methods, rather than o trudy enhanced risk of PID among
IUD users. As previously stated, it s mappropriate to
compare the risks of PID 10 1UD users with those of
sterthzed women who are mberently at o lower risk of
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PID. It is equally inappropriate to select non-contra-
ceptors {including women using rhythm, coitus interrup-
tus and any of the so-called natural family planning
methods) as a comparison group, since the group of
non-contraceptors includes the following subgroups,
who probably have different risks of acquiring PID:

1. Sexually inactive women.

2. Sexually active women desiring pregnancy. (These
women may be at o minimal risk of PID, since they
generally have stable monogamous sexual relation
ships.

3. Sexually active women not desiring pregnancy but
who elect not to use contraceptive methods. (This
group includes women who have occasional coitus
at times when they do not think they can become
pregnant. These women, as well as others in the
non-contraceptor qroup, may terminate their nreg:
nancies by abortion).

Sexually active women who do not wish to become preg
nant but who are not using any contraceptive method
represent a unique group. If these women are as sexually
active as women who use contraceptive methaods, they
will be repeatedly exposed to the risks of pregnancy as
well as PID. These women have a far greater risk of
becoming pregnant before contracting PID, since the
monthly probability of pregnancy is about 5% to 6% and
that of contracting PID is about 0.1, 10 0.2"...

Sexually active non-contracepting women may also be an
inappropriate comparison group, because women who
become pregnant unintentionally are also exposed to the
risk of upper genital tract infections associated with the
termination of pregnancy, either at term or by aboroon.
This group of women may include subgroups who are at a
highrisk of PID. For example, Quigstad and co-workers
found that 1.6" of the women with negative serologic
cutnres for C. trachomatis developed PID within 1
month of abortion by dilatation and vacuum aspiration
(63). In sharp contrast, the rate among women with
pesitive cultures was 20%. A similar finding has been
reported by others (55). Women who have incomplete
septic abortions or upper genital tract infections follow:
ing induced abortion are not usually classified as having
PID, even though the effects of these infections in terms
of future fertility may be similar to those of non-pregnant
women who acquire any form of PID.

It is possible that sexually active, non-contracepting
women who do not wish to become pregnant are proba-
bly at a different risk of PID compared to sexually active,
non-contracepting women who wish to become preg:
nant. Toour knowledge, studies that have evaluated the
relative risks of PID associated with contraception have
not distinguished between these two sexually active non-
contracepting groups of women. The two groups may
also differ with respect to numerous other important
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factors, including their health attitudes and habits. In
comparing the relative risks of PID among women using
different contraceptive methods, several important fac-
tors need 1o be considered, including the sexual activity
of the women and their frequency of exposure to STDs.
These factors may be quite different for women in the
different contraceptive groups. For example, Valenti
recently reported that the desire for more frequent coitus
was greater among IUD users comparerd to OC users in
the first 3 months after initiation of the method (84).

There are two temporal aspects to the risk of PID among
IUD users. The first is the risk of Pl resulting from the
insertion procedure per se, and the second is the risk of
PID due to factors associated with the IUD and the user.
The higher risk of PID during the initial month of [UD use
(Table 4.3 of 11, 12, 43) is thought to result from the
transmission of bactena from the endocervix to the uter-
us at the time of the insertion procedure. This observa-
tion follows from the study of Mishell and co workers
showing that bacterial contamination of the uterus fol-
lowed IUD insertions: the bacteria were eliminated over a
period of weeks (48).  Although the prevailing clinical
opinion is that the uterine cavity is normally able to
maintain sterility (70), several studies have shown bacte-
ria to be present in the uterine cavities of a significant
proportion of asymptomatic wonien who were not using
IUDs (71). Some of these studies, however, may include
false positive culture results due to the sampling methods
used (71).

Ina recent case control study reported by Lee and asso-
ciates in which women were excluded if they were sexu-
ally inactive, amenorrheic, sterile, or had recently been
pregnant (all factors known to influcnce a woman’s risk of
PID), the estimated relative risk of PID 1o IUD users
compared to women using no contraceptive methods
was 3.1 for women who used their IUDs for less than 5
months, whereas it was only 1.1 (a value not significantly
different from 1, p - 0.05) for women who used their
IUDs for over 4 months (43). These data imply an ele-
vated risk of PID following the IUD insertion procedure
iself, but no increased risk due to continuing 1UD use.
This finding is cuntrary to the commonly accepted opin-
1on that [UD use is associated with an increased risk of
PID at any time f{ollowing insertion. Since this study did
not ascertain whether the [TUD users and users of no
contraceptive methods were different with respect to
other knownrisk factors for PID, the reported estimated
relative risk of 1.1 may represent eithor an under or
overestimate of the actual risk (43). Morceover, since the
nonuser group included women who were ot a reduced
risk of PID for various reasons, the estimated relative risk
value may represent an overestimate of the true value - A
similar point of view has been expressed by Luukkainen
and associates, who suggested that the higher rate of PID
for JUD users found in case control studies might only
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reflect the risk of PID a*tributable to the insertion proce-
dure (44).

A major area of concern regarding IUD use has been the
presence of tail strings. In the early 1960s, niuny chni-
cians suggested that the use of strings might put women
at an increase risk of infection by providing a pathway
for the ascent of bacteria from the vagina to the uterus.
At the same time, however, it was recognized that the tail
facilitated removal of the lUD and avoided complications
that might occur at the time of removal if the IlUDs were
tailless. The consensus of experts was that the benefits
of adding a tail string outweighed the risks.

Two decades later, the question of whether or not the
IUD iail per se places women at a higher risk of PID
remains unanswered. Adequate clinical studies to eval-
uate the role of the [lUD tailin the etiology of PID have not
been conducted. Four of five studies that have com:
pared tailed and tailless IUDs found no increased risk of
PID tousers of tatled IUDs (11). These studies, however,
were not designed specifically to evaluate the role of the
IUD mil. In one on-going stucdy in which 1100 women
were randomly assigned to use a Copper T 1UD either
with or without a tail, no statistically significant differen-
ces in tire PID rates have been found between the two
groups of women who have been followed for up 1o 1 year

(7).

Since 1975, the question of whether the risk of acquiring
PID is different for IUDs using different types of tail
strings also has been debated widely. Today, most, if not
all, tUD tail strings ~onsist of one or two strands of nylon.
In the past, some [UDs have used tails made from a
bundle of fine filaments (multifilamental tails) e.q., Antigon
F, Birnberg bow, Dalkon Shield, Laiex Leaf, Majzlin
spring). None of these IUDs is used in clinical practice in
the United States today. Comprehensive evaluations of
the PID rates for different types of [UDs, regardless of the
type of tail string used, have not found any one type of
IUD to be consistently associated with higher rates of

PID (11, 12).

The controversy over the type of 1UD tail was widely
published by Tatum and co-workers, who demonstrated
in a series of in vitro experiments that live E. coli could
move up the Dalkon Shield tail along with fluid under
certain laboratory conditions, near the upper knot at the
base of the IUD (79). These investigators also reported
the presence of anaerobic and aerobic bacteria obtained
from Dalkon Shield tail strings removed from asympto-
matic users (79). The authors suggested that a multifila-
ment tail could provide a means for bacteria to enter the
uterus. However, this hypothesis does not explain the
clinical observations of the occurrence of PID in women
wearing IlUDs with monofilament tail strings or [UDs with
solid plastic tail configurations (Margulies spiral).

In one in vitro investigation (62), bacteria appeared to
migrate through a layer of cervical mucous coating the
outside of multifilamental and monofilamental [UD tails.
In a later study by the same group of investiaators (72),
the apparent migration of bacteria along the [UD tail was
confirmed indirectly in IUD users undergoing hysterec-
tomies. Aerobic and anaerobic cultures of the uterine
cavities demonstrated bacteria in the uteri of 12 of 14
women using IUDs with monofilamental tails and in the
uteri of 3 wemen using 1UDs with multifilamental tails.
Most bacteria cultured in this tudy were commensals,
such as Gardnerella vaginalis and Corynebacteriumsp.,
but potentially pathogenic orgainsms such as Escheri:
chia coli and Streptococcus faecalis were also found.
The types of bacteria cultured from the extirpated uteri
were similar to the types of bacteria present in the vagi-
nas of these same women. These authors concluded
that the [UD tail in some way interfered with the protec-
tive mechanisms of the cervix, thus permitting bacteria to
enter the uterine cavity. These two studies (62, 72) sug-
gest that there is no significant difference between mono-
filamental and multifilamental tails with respect to their
ability to facilitate the transfer of bacteria from the cervix
and vagina 1o the uterine cavity. However, one of the
studies /2) included only a few subjects, and all of them
had gynecologic conditions requiring surgical treatment.
For this reason, they may not be representative of all
asymptomatic [UD users.

The purported ability of bacteria to migrate along the
outside or the inside of [UD tails has not been related to
the risk of PID for {UD users compared to the risk for
nonusers. Clearly, the presence of bacteria on either the
inside or the outside of the IUD string does not indicate
the presence of a pelvic infection. Bank and associates
performed scanning electron microscopy studies of Dal-
kon Shield tails removed from asymptomatic women
who had used their lUDs for 2 or more years (2). These
IUDs had intact tail strings that were found to contain
bacteria, both above and below the double knot at the
base of the IUD. The study did not determine how long
the bacteria had been present within the strings. The
Dalkon Shield tails evaluated by Tatum and associates
came from [UDs that were removed electively from
women who did not have any symptoms of PID at the
time their IUDs were removed (79).

With prolonged use, almost all IUDs undergo physical
changes, including distortion of their shape, discolora-
tion, and deposition of mineral salts (especially calcium)
on their surface. The depusits on IUDs appear to build
up over lime (27). The significance of these changes, if
any, in terms of increasing the user’s risk of acquiring PID
or developing other significant complications is not
known. Recent research efforts have been directed al
further evaluation of the surface deposits found on IUDs
(Lippes Loop, Saf-T-Coil, Dalkon Shield, Copper 7,
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the 1UDs for a long time. From this study and other
similar types of studies it cannot be determined whether
the bacteria adherent to the IUD surfaces were deposited
on the I JDs during the insertion procedure, or “migrated”
to the uterus along the IUD string, or came to be there by
passive transport, such as by attachment to sperm or
other motile organisms.

Pelvic actinomycosis is an uncommon form of pelvic
infection. Until the mid-1970s only about 300 cases had
been reported in the literature (12). Beginning in the
early 1970s, reports began to appear that associated IUD
usage with pelvic actinomycosis. Since this tirma, whout
100 such cases have been documented (12,29). 7 ierisk
of actinomycosis appears (o he generic 1o all tyjes of
1UDs and appears to increase with increasing duration of
IUD use (12). In 1976, Gupta and co-workers first docu-
mented the recognition of Actinomyces in cervical Fast
smears stained viath Papanicolaou stain (30). This obser-
vation has been confirmed by several other investigators
(12). Some reports have indicated the presence of
Actinomyces-like organisms only in cervicovaginal
smears. In some studies, the prevalence among 1UD
users was over 40", Gupta noted that in cervicovaginal
smears, Actinomyces needs to be distinguished from a
number of biologically active: and inert substances (29).
O'Brien and associates have suggested that the pro-
longed exposure of 1UDs to body fluids may result in
dissociation of matenal from the surface of IUDs that is
identified as a sulfur granule, which in turn is associated
with the presence of Actinomyces (52). Gupta con-
cluded that less than 107, of IUD users may have Actino-
myces organisms detected on Pap smears (29),

In summary, the data suggest that [UD use increases a
woman's risk of acquiring PID during the first weeks or
months following the IUD insertion. This higher risk is
probably attributable to the insertion procedure rather
than to the IUD use per se. The higher risk of PID among
IUD users subsequent to the first month of use that has
beenreported in the iterature appears 1o be based laras-
Iy on the lower risk of PID among women included in the
qroup(s) aganst which the risks of PID among IUD users
have been compared.

OTHER MEDICAL FACTORS

Since about the beginning of the 20th century, the vagina
has been knovn to contain a variety of bacterial species.
During the past decade, however, with the development
of improved culture techniques for anaerobic bacteria,
investigators have reported on the extensive aerobic and
anaerobic flora of the lower female genital tract in healthy
premenopausal women (11, A summary of the more
common acrobic and anaerobic species found in studies
published since 1970 are listed in Table 2. Although a wide
range in the prevalence of the varinus organisms has

been reported, Larsen noted that about ten aerobic and
anaerobic species are frequently cultured simultaneously
from the vagina and cervix, and that the average number
of species per culture is5141). The “normal” flora of the
vagina and cervix includes bacteria that may be patho-
genic when they gain access to the upper genital tract.
These bacteria are frequently implicated in serious pelvic
infections.

In addition to the bacterial species listed in Table 2,
Trichomonas vaginalis, Mycoplasma hominis, Urea-
plasma urealyticum, Candida albicans and other yeasts
and Chlamydia trachomuatis are frequently isolated from
the lower genital tracts of symptomatic and asympto-
matic women. In a group of healthy women attending a
health department, Persson and co-workers reported the
following rates of positive cultures (57): M. hominis, 19%;
U. urealyticum, 60.; C. trachomatis, 5%, yeasts, 22'%,
The precise role of these organisms in the causation of
PID is not clear since they exist so frequently in the
presence of other pathogens. Persson and co-workers
suggested that since the above organisms frequently
occurred with N. gonorrhoeae, they might have epide-
miologic characteristics similar to that of N. gonorrhoeae

(57).

It is generally thought that lower genital tract infection
(LLGTI) precedes upper genital tract infection or PID.
This may or may not always be the case, however,
depending on the bacterial etiology of the PID and the
mechanisms responsible for the transmission of the bac-
teria to the upper genital tract. Mardh and associates
noted that among women with PID not attributable to
either a gynecologic procedure or infection in an adjacent
organ, a LGTI probably acquired by means of sexual

Aecrobes

Anaerobes

[Lactabacilus
Diphtheroids
Staphylococcus

aureus, epidernudis
Streptococcus

ABCD «enterococcus
E. col
Klebsiella + enterobacter
Proteus
Pseudomonas

Lactobacillus
Propionibactenum,
Eubacterium
Bifidobactenum
Clostnidium
perfringens, other
Peptococcus
prevoti, asacharolyticus,
magnus, uther
Peptostreptococcus
intermedius, productus,
mMicr0s, anaerobius
Gaflirya
Fusobactenum
Bacteroides
{ragihs, melaninogenicus,
bivius, other

Viellonells

Source: Larsen B Normal Gemtal Microflora In Keith 1., Berger GS,
Edelman DA (eds): Infectons i Reproductive Health, Limcaster,

England, MTP Press (In press).

Table 2. Aerobic and anaerobic bacteria isolated from
asymptomatic, premenopausal women.



intercourse was nearly always present (46). Obviously,
the presence of potentially pathogenic bacteria in the
lower genital tract Jdoes not necessarily constitute an
infection, either in the lower or upper genital tract. A
major difficulty in assessing the importance of LGTIs in
the etiology of PID is that they are not uniformly defined,
just as there is no uniformly accepted definition for PID.

Even though there is an extensive literature on PID as
wellas on LGTIs, it is unfortunate that with the exception
of N. gonorrkoeae, studies do not relate the two in a
meaningful way. Various investigators report that approxi-
mately 10% to 20% of wamen with cervical gonorrhea go
on to develop an upper genital tract infection. If most
LGTIls result from sexually transmitted pathogens, then
the risks of these infections also need to be studied in
relation to their propensity to cause upper genital tract
infections.

The interrelationships between the use of various con-
traceptive methods and the presence of various micro-
organisms in the vagina, as well as LGTlIs, need to be
evaluated. The literature on this subject is difficult to
interpret for a number of reasons. Many studies have
evaluated women attending venereal disease clinics;
some had symptoms of an LGTI, others did not. Some
wc .nen had positive cultures for pathogenic organisms;
others did not. In some studies, control groups were
included that provided a basis for comparison; other
studies did not include control or comparison groups. In
the following paragraphs some of the conflicting results
obtained from recent studies are summarized.

In a study of women attending a family planning clinic,
diaphragm users had a significantly higher isolation rate
of fungi from the cervical os or vaginal fornix compared to
users of other contraceptive methods (24). In another
study by the same group (86), vaginal cultures indicated
that the prevalence of Bacteroides spp. was significantly
higher among IUD users, compared to women using
other contraceptive methods; IUD users compared to
diaphragm users had a higher prevalence of anaerobic
coccy; the prevalence of coliforms was higher among
diaphragm users; and finally, the prevalence of lactoba-
cilliwasincreased in the OC group. The prevalence rate
of each bacterial group was unrelated to age, parity, or
social class of the women.

According to Osborne and co-workers, the relative risk
(about 0.5 to 0.6) of symptomatic vulvovaginitis was sim-
ilar for IUD, barrier, and OC users, compared to women
using other contraceptive methods or no method (53). In
contrast, Piot found the risk of “nonspecific” vaginitis to
be four times higher for IUD users compared to OC users
(59).

Among women attending a sexually transmitted disease
clinic, OC users compared to non-users of OCs had
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higher isolation rates of chlamydia, but lower isolation
rates of trichomonads (40}. In the came clinic OC users
¢ »mpared to non-users had higher yeast infection rates
140). Svensson and asscciates found the relative risk of
cervical infection with chlamydia for OC and IUD users
compared to users of vther or no contraceptive methods
was 2.4 and 0.8, respectively (76). The same study indi-
cated an elevated risk of infection for women who had
been pregnant and who had prior PID.

In a gonorrhea screening program of women attending a
family planning clinic, rates of positive cultures were
associated with the contraceptive methods used (3). The
prevalence rates were similar for OC users (11.5%) and
1UD users (9.9%) and were significantly higher compared
to women who were sterilized (3.3%) or women who used
barrier contraceptive methods (4.2%).

The question of whether users »f different methods of
contraception have different susceptibilities to LGTls
has not yet been adequately answered. There is some
evidence that yeast infections may bz more prevalent
amongOC users (4), and possibly among users of barrier
contraceptives. Spermicides provide women with some
protection against some micro-organisms as a result of
their bacteriocidal effects (68, 69).

Prior PID and gonorrhea have both proven to be risk
factors for PID. Two explanations for this seem plau-
sible. First, the tubal epithelium damaged by an infection
may lose some of its ability to maintain host resistance
and thus become more susceptible to subsequent infec-
tions. Second, the lifestyles of women who have had a
prior episode of PID probably place them at an increased
risk of repeated episodes of PID.

Prior abortion or pregnancy, as arisk factor for PID, may
simply reflect the increased risk of clinical and subclinica!
infections due to the abortion procedure or delivery
and/or sexual exposure without the protective effects of
certain contraceptive methods.

The well-known clinical observation of the relation
between menstruation and the onset of clinical sympto-
matology of PID has been subject to little study. Men-
struation usually precedes the onset of PID in about 50%
of the cases. This observation is consistent with:

1. The presence of pathogenic organisms in the cervix
and/or vagina;

2. The decline in the relative proportion of aerobic
organisms in the cervix in the week immediately
preceding menses;

3. Thelack of cervical mucus protection during menses;

4. The physiclogical widening of the cervical and
endocervical canal at the time of menses.

All these far.tors and possibly others could explain the
clinical picture of post-menstruation PID.,
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CLINICAL CONSIDERATIONS

The classical concept of the pathogenesis of PID (not
related to pregnancy, surcery, gynecolrgic procedures
or extensions of a gastrointestinal tract infection) is that
lower genital tract infections ascend directly to the upper
genital tract along the endocervical mucosa (37, 46).
Lymphatic drainage provides an alternative pathway (37,
46). The spread of the infectious process then may pave
the way for secondary invasion of the upper genital tract
by bacteria normally found in the vagina (46). This con-
cept of PID has been described as “woefully inadequate”
(89). A principal omission of this concept is any direct
reference to sexual activity preceding the lower genital
tract infection,

Little doubt exists that genital tract infections can spread
through the lymphatics (46). The pelvic lymphatic sys-
temn is extensive (60), surrounding the entire uterus and
providing interconnecting bridges between the cervix
and corpus. The lymphatic network also spreads later-
ally to the tubes and ovaries. Figure 4 illustrates the
lymphatic drainage from the posterior cervix laterally to
the pelvic side walls through the broad ligament, infe-
riorly to the rectum and superiorly along the entire sur-
face of the uterus to the level of the fallopian tubes and
ovaries.
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Figure 4. Schematic illustration of lymphatic pathways
alongside uterus to tube and ovary (left) and to broad
ligament (right). Redrawn with permission alter original
experiments by Dr. Edward Eichner.

Recently, researchers have investigated the mechanisms
ol the spread of infection from the lower to the upper
genital tract in laboratory animals. Moller and associates
innoculated monkeys with C. trachomatis or M. hominis
(49). The route of spiead of these two bacteria appar-
ently differed som. “vhat. The lymphatics appeared to be
more involved in the spread of M. hominis and less with
C. trachomatis. Mardh and associates have reported

that in the human, gonococcal infections spread from the
lower genital tract canalicularly over the uterine mucosa
to the tubes, whereas chlamydial saluingitis derives from
infections of the lymphatics and blood vessels of the
parametria and broad ligaments where parametritis is
first produced (46). This observation is compatible with
the recent findings of Gibson and associates that chla-
mydial infection in the human is more likely to result in
parametrial disease including severe adhesions and distal
hydrosalpiny. formation (22).

The classical theery of the pathogenesis of PID does not

consider other pe. sible mechanisms that might promote

the ascension of pathogenic bacteria into the upper geni-

tal tract. These include:

1. The male factor, in terms of the bacterial flora of the
seminal fluid;

2. Passive transport of bacteria from the lower female
genital tract to the upper genital trect;

3. The transport of bacteria into the upper femair: genital
tract by their attachment to spermatozoa or tricho-
monads.

Some aspects of these mechanisms in the pathogenesis
of PID are discussed in the following sections.

THE MALE FACTOR

Although there have been numerous publications on the
bacteriology of the seminal fluid, the role of seminal fluid
in the etiology of PID generally has been considered only
recently. Toth evaluated the bacterial flora of the semi-
nal fluid from groups of fertile men, infertile men without a
history of genital tract infection, and men with a history of
genital tract infections (81). Isolates of the bacterial flora
(aerobic and facultative, as well as anaerobic) were sim-
ilar for fertile and infertile men without a history of infec-
tions. A significantly higher number of bacterial isolates
were obtained from the semen of males with prior genital
infections compared to either fertile or infertile men with-
out a history of infection. Four observations of Toth are
noteworthy (81). First, most men with bacteriospermia
were without symptoms. Second, the severity of the
bacteriospermia was related to the number of prior sex-
ual partners. Third, women married to men with high
bacterial counts in their seminal fluid had a greater
chance of developing a pelvic infection. Fourth, wives of
azoospermic men rarely developed PID.

The incidence of bacteriospermia in men reflects, among
other things, their sexual lifestyles, prior genital tract
infections and the treatment of these infections, as well
as their use of systemic antibiotics for other conditions.
Duringintercourse any bacterial component of the semi-
nal fluid is added to that component otherwise present in
the vagina. The extent to which the addition of seminal
bacteria disrupts the normal bacteriologic state of the
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vagina is not known. It is likely that the greater the
frequency of intercourse with bactericspermic males, the
greater the risk of an LGT! to the female. Also, vaginal
and cervical bacteria may become adherent to sperm
following their ejaculation. These events might increase
the risk of acquiring an upper genital tract infection.
Clearly, further research is required to evaluate possible
interactions between the bacteriology of the lower genital
tract of the female and that of the seminal fluid, and the
presence ol lower and upper genital tract disease.

PASSIVE TRANSPORT OF BACTERIA

Since the early 1930s it has been known that particulate
matter can be rapidly transported from the vagina to the
uterus and into the fallopian tubes (37). In several animal
species, experiments have shown that dead sperm can
be transported 1o the fallopian tabes following artificial
insemination (37). The exact mechanisms for the pas
sive transport of sperm and particulate matter from the
lower to the upper genital tract are not known, either m
humans or in lower animals. One possible explanationis
that pressure differentials between the perttoneel cavity
and the vaging are created by normal respiratory move-
ments of the diaphragm and or uterime contractions.
Whether the seme mechanisms that transport particu:
late matter and sperm can also traconort bacteria to the
upper genital tract remains to be studhed.

BACTERIAL ATTACHMENT

The attachment of bacteria to spermatozoa has been
descnbed by several mvestigators. Specifically, the at
tachment of N. qonorrhoeae, U. urealvticum, E. coli and
C. rrachomatis elementary bodies has been demon
strated (20,23,25,91). Figure b shows an example of the
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Figure 5. Transmission electron microscopy of sperm
with E. coli attached to tail. Original magnification
5400x. Magnification of inset, 23,000x.
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in vitro attachment of E. coli to sperm. Probably, there
are variations in different strains of bacteria of the same
species in their ability to attach 1o sperm. For example, it
has been found that certainisolates of E. coli have only a
slight capability to bind to sperm, while others have
marked binding abilities (21).

The invivo (20) and in vitro (37) studies that show bacte-
rial attachment to sperm have not yet clarified the role of
sperm as a mechanism for the transport of bacteria from
the seminal fluid or the lower female genital tract to the
upper genital tract. This can only be established by
further studies designed to mvestigate *hat specific ques-
tion. Evidence that sperm can provide a mechanism for
the transport of bacteria comes from the invitro studies
of Toth and co-workers (82). These investigators deinon
strated that, in the presence of sperm, aerobic and anaer:
obic bacteria migrated through a column of ovulatory:
phase cervical mucus (82). In the absence of sperm,
however, bacteria were not observed to move through
the cervical mucus. These investigators also noted that
no sperm penetration or bacterial migration occurred
when cervical mucus was used from either pregnant
women or from the luteat phase of the menstrual cycle.
Toth and co-workers did not determine whether bacterial
migration was by the attachment of the bacteria to the
sperm; they only observed bacterial migration in the
presence of sperm (82). Also, they noted that PID was
rare among the wives of azoospermic men.  Indirectly,
this finding implicates spermatozoa in the etiology of PHD.
However, other factors also need to be considered, such
as the sexual lifestyles of couples and their exposure to
pathogens that might place them a higher risk ol acquir-
ing PID.

The experiments of Toth and co-workers unify much of
the information currently available concerning the patho-
genesis of PID (82). In our opinion, the presence of
pathogens in the seminal fluid, cervix, or vagina act to
increase the likelihood of o womi nacquiring PID. A high
frequency of sexual intercourse may oaly increase the
risk of acquiring PID i there is a significant bacterial
contamination of the seminal fluid, sperm, or vagina. The
lower risk of PID to OC users may be due in part to the
absence of ovulatory phase cervical mucus favorable to
sperm penetration and possibly bacterial migration. The
higher risk of PID to TUD users compared to OC users
may reflect the lack of any inhibitory effect of [UDs on
ovulatory (estrogenic) cervical mucus.

Trichomonads also have been found in the upper genital
tract (including the fallopian tubes) of women with
serious pelvie infections (45). Trichomonads may thus
be causative agents for PID if they act as carriers of other
micro-organisms. A recent invitro experiment has dem-
onstrated tha! . coli may attach to trichomonads (37).



COMMENT

Improved microbiological methods of the past decade
have led to significant progress in our understanding of
the bacteriologic etiology of PID. In contrast, there has
been littie signiucent advance in the understanding of the
epidemiology of PID, although some progress has been
made toward understanding the mechanism through
which women acquire PID. The following summarizes
our thinking on the development of PID.

In general, PID is a sexually derived disease, but those
specific aspects of sexual activity that place a woman at
an increased risk of acquiring PID have not been ade-
quately studied. Micro-organisms are transmitted to the
lower genital tract during sexual intercourse by direct
contact and or the seminal fluid’sperm. These micro-
organisms are added to those already present in the
vaging and cervix.,

Some LGTIs progress to an upper genital tract infection.
The risk of this occurring is dependent on numerous
factors, including the particular micro-organisms respon-
sible for the LGTL However, the conditions under which
a LGTI progresses to PID are not well understood. 1t is
questionable whether the risks of LLGTls are different for
different methods of contraception, »xcept for areduced
risk to women using spermicides that have bacteriocidal
effects (68, 69).

Micro orgamsins may be transmitted from the lower gen
tal tract to the upper genital tract through the cervix,
lymphatics, by passive transport, by attachment to
sperm, in the case of [UD users by migration along the
IUD 1ail string, or by direct extension following any gyne-
cologic procedure in which an instrument 1s passed
through the cervical canal and into the uterus. The
relative importance of each of these different routes of
transmission 1s unknown and more than one route may
be operative concomitantly in the same woman.

There are physiologic reasons why the use of oral con-
traceptives, barrier contraceptives, spermicidal prepara:
tions, and contrazeptive sterilization protect women
against PID. For other reasons, women wh~ - se natural
family planning methods of contraception may also be at
a reduced risk of PID. On the other hand, the use of
[UDs does not protect women from PID. Comparedtoa
group of non-contraceptors with o similar risk of expo-
sure to STPs, TUD users probably do not have a signifi-
cantly higher risk of acquiring PID, except for the risk of
PID resulting from the insertion procedure.

Much of the epidemiologic work to evaluate and identify
risk factors associated with PID has been superficial and
provides only minimally useful information for either clin-
ical or public health decision makers. For the most parl
epidemiological studies have identified only broad cate-

gories of individuals who are at an increased risk of
acquiringPID, c.g., women who are divorced/separated,
black, or who have multiple sex partners, This knowl-
edage is of limited clinical value since modifying these
factors is difficult, if not impossible.

With the increasing spread of sexually transmitted dig
eases worldwide, it would be a mistake to erroneously
attribute PID to the use of contraceptive methods that
provide no protection against infection to the upper geni-
tal tract. The widespread usce of methods that protect
against sexually acquired pelvic infection will have a sig-
nificant impact on the prevalence of PID, especially if
these methods are used by women who are at a high risk
of acquiring sexually transmitted pelvic infections.

CONCLUSIONS

Future research on the pathogenesis of PID should

include the following:

1. Evaluation of the interrelationships between bacteri-
osperma and lower and upper genital tract infections;

2. Investigation of the mechanisms responsible for the
presence of infections in the fallopian tubes, adnexa,
and ovaries but not in the uterus;

3. Evaluation of the relationships between the use of
different contraceptive methods and the risks of lower
and upper genital tract infections;

4. Determination of the importance ol bacterial trans-
mission by sperm and trichomonads from the lower to
the upper genital tract in the etiology of PID;

5. Determination of those specific aspects of sexual
aclivity that are related to increased risks of acquiring
lower or upper genital tract infections;

6. Epidemiologic investigations to identify the interrela-
tionships of risk factors for acquiring PID;

7. Evaluation of the physiological and bacteriological
events occurring al menstruation that predispose to
the onset of PID;

8. Clarification of the difference between so-called
primary and secondary bacteriologic pathogens as
they relate to the female genital tract,

9. Evaluation of the effect of different contraceptive
methods on host resistence as it relates to the onset of

PID.
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