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INTRODUOUCTION

“Don't use drugs if you
don't have to."

Lald

(Dr.Austin Flint,19th Century).

Historical background.

This long established medical principle has an added importance
in pregnancy; as a rule no drug should be preseribed in early pregnancy
without carefully weighing up the possible risk to the fetus.

Still the administration of massive doses of sex hormones,merely
for diagnostic purposes, continued even after evidence showed the harmful
effect of this unnecessary in-vivo method of pregnancy testing.

The unfavourable effect of synthetic sex hormones oo animal
reproduction was known long before the introduction of EPT products in
1958. Despite this, the manufacturers recommended HPT products as a safe
aqd reliable method.of pregnancy diagnosis and gawve assurance that it
does not Ij.ntarfara with the physiclogical course of pregnancy.

However, evidence gradually accumulated that these tests can dis-

turb pregnancy because in a proportion of cases bleeding and abortions
were observed following the EPT (Dienz-Risse 1956, Higginc-Sandler 1960).

The manufacturers assessment was not extended to the safety of
developing fetus. This problem was raised, although in thecry, soon
after the introduction of HPT preparations [(Edwards 1958), and in 1962
Dubowitz reported a single case already indicating the harmful effect.

The first conclusive evidence con the teratological eiffect of HPFT
was reported in a representative number in 1967 (Gal et =2l). It seems
relevant toc mention that at that time it was neither realised by the
members of CSM nor by myself that doubt had been expressed on HPT
products at an earlier date by the above workers. The manufacturers,
most likely familiar with the above-mentioned concerns, failed t(-:- reveal

these facts.



Manufacturers meacures and effects.

Following the report in 1967 on the serious adverse effect of
HPT, the manufacturers instead of withdrawing products with doibtful

safety, introduced various measures (which later proved Lo be more

safeguarding to themselves than the public).

These measures varied

by products and even by the same product in different countries, as

their actlion apparently was influenced by the Authorities' attitude

to the problem.

In the following the measures undertaken in Great Britain will be
briefly outlined, where from the available 12 types of products suitable

for pregnancy testing 7 were used for that purpose.

EPT products were

alsc recommended for the treatment of gynaecological disorders.

Measures undeartaken by the Manufacturers

on HPT products at various years:

Product | Mfr. 1967 1968 1969 187019711972 11973 1974|1975 1976, 1977 1978
Wom: | o == s S
Amenorone | Roussel T T | T b 4 x x | x x| x | x WMY,
Forte | | ! , E 1 N
regomot| arshan [ T T w oz | | |1
_r;{imodns s::her:i.ng” T T i.Tﬁl [T : ¥ x | x ! x o x ".'{'?E
[SecroayL | nox LR REN EREN L N
Disecron | Schering | T ! T W/MAR, |
Menstro— | Organcn T T T x x X x | x |W/MER, .
| gen | | | ] | I [ | |
Orase- British T T |7 ‘ ‘ x | x | x |W/JUNE. ‘ | I
cron Schering | | f i | | [
T: recommended for pregnancy testing
@ ceased promoction
e changed indication
H withdrawn/month
Blank: not availahle.

It emerges from the above that the manufacturers were recommending

HPT products for many years after their adverse effect had been reported

in 1967: even Pregornot was first introduced on the market two vears

later.

Changes in promotion policy, or indication

products did not alter their u ¢ for pregnancy testing.

of these well introduced
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According tc the Medical Data Informatiom the total prescription
of 5PT products and the rate of their use for precnancy testing showed

a steady increase after 19&7.

Total prescriptions: For preagnancy

all purposes testing
1968 1,212,00C 15.1 &
1370 1,314,000 17, ® .
1971 1,202,000 15.4 %
1972 1,236,00C 16.5 %
1873 1,036,000 11.5 %
1574 1,008,000 11.8 %
1975 371,000 12.8 &
1976 280,000 7T %
1977 306,000 2.3 %

The above suggests that medical practitioners were still using these
procducts unawars of the hazard, because the manufacturers' measures
were introduced inconspicucusly without informing them. The unsatis-
factory nature of these "preventive" measures has been repeatedly
pointed out +Gal 18975, 197&).

On the other hand, it zlso indicates that after the DHSS Issued
warning notice im 1975, the use of BPT decreased remarkably, thus
ghowing that medical practitioners are responding to yellow-warnings

if issued.

Data cbtained with the co—-operation of
Oliver Gillie (Sunday Times]).

DETAILS OF EVIDENCE ON HPT.
This review inclvedes evidence on the teratological eifect of sex normones

administered for diagnostic and occasicnally for therapeutic purroses in
early pregnancy.Studlies investigating the direct or delayed effect of
oral contraceptives ara not included,as they represent a different probler

{although relatec)and are beyond the scope of thi= review.

The commonly guotsd refersnces on HPT are listed belew,in chronological

order of publicstion,and groused according to the investigator's own con-
clusions.'lThe country of origin is also recorded to show the international

interest towars the prables,



List of published evidence.

Studies reporting harmful effact

Gal et al Oct. 1967 UK.
*** Crombie et al Oct.197C oK.
Levy et al Mar,.1373 Canada
Nora-Nora Apr.1973 Usa.
Mulvihill et al Sept.1974 UsE,
Janerich et al Oct. 1974 USA.
Nora-Nora Jan. 1975 uss
Brogan Jan.1975 Australia
Harlap et al Mar.1275 Israel
* Greenberg et al Apr, 13975 UK.
** Heincnen et al Jan. 1975 USA.
Janerich et al Apr.1577 UsA.
** Heinonen et al Ang.1977 Usk.
* Greenberg et al Oct.1977 UK.

Studies reporting trend of harmful effect.

Kullander-Klllen

German Prospective Survey

Jan.1976
Juna 1976

Sweden
Germany

Case reports supporting harmful effect.

pubowitz Aug.1962 UK.
Kaufman June 1873 Usa.
Robertson-Rientoul Aug,.1974 Rustralis
Jaffe et al Mar.l975 UK.
Dillen Deec.1976 OX.
Roberts-West Nov.1977 UK.



Studies refuting harmful effect

Smithells Jan.1963 UK.
Laurence et al Oct.1971 UK.
Oakley et al Aug.1973 USA.
David O'Callaghan June 1974 . UK.
Goujard-Roguette Feb.1377 France

List of unpublished evidence.

Studies supporting harmful effect.

RCGP Survey - Scotland Jan.l969 UK.
*%% POGP Survey — England &
Wales Sept.1969 UK.
Roussel Laboratories 1969 7
Harlap-Davias Jan.l978 Israel (reference in

other publication)

Footnote:
Separate publications from the same survey:
* preliminary and final reports (CSM own survey)
** Reporting cne type of defect, and all types of defects (Heinocnen et al).
*** Reporting stillbirths and all types of pathological conditions (RCGP).

Tabulated tables of available evidence.

The relevant detalls of the studies listed above are described on
separate tabulated tables for reference and comparison purposes, (Tables i-vi)
(Appendix A). In grouping the studies the mvéstj.gatar‘s own cenclusions
and the type of experimental methods applied were considered, Marked with
serial number they are listed under the following main headings:-—

Table I,
Studies reporting harmful effect (using healthy controls).

Table ii.
Studies reporting harmful effect (using controls with other
birth defects).

Table iii.

Case reports supporting harmful sffect.



Table iv.
Large~scale surveys.

Table v.
Studies refuting harmful effect (using healthy controls or

incidence figures).

Table wvi.

Study refuting harmful effect (using controls with other
"birth defects).

Remarks are made on each table on the studies themselves,and

on the Authors'own conclusions.

German Research Association's Prospective Survey.

Detailed account of the relevant aspects of this survey are described
separately (at Sir Roland's reguest) (Appendix B).

Summary of available evidence.

In this summary- the avallable evidence are classified according
to the Author's conclusion (comments to follow). Details of studies are
on tabulated tables under appropriate serial number.

Evidence available befcre the issue of warning notice

Prior tc the warning notice issued on 5 June 1975 by the CSM,
the available evidence showed the following distribution:

5 confirming the harmful effect (P:value range between 0.001 - 0,085
Studies 1,2,3,4,5, {Table 1)
12 confirming positive trend
studies 8,10,11,12,13,14,15,16,19,20,21,27
(Tables ii,iii,iv)
4 excluding the harmful effect
Studies 28,29,30,31 (Tables v,vi)



Evidence available up to date.

These show the following distribution.

E confirming harmful effect (F wvalue range between 0.001 -  0.005

Studies 1,2,3,4,5,6,7,8 {Table T)

18 concluding positive trend
studies 9,10,11,12,13,14,15,16,17,18,1%9
20,21,22,23,25,26,27 {(Tables ii,iii,iv).

5 excluding harmful effect
Studies 24,28,29,30,31 {Tables iv,v,vi).

Statistical reassessment of studies.

Severzl different statistical methods were used in the evaluation of
findings in studies on HPT and the RZuthors have expressed results either in
percentages or the ratic between expected and chserved figures, or in
probability approximation. To show the problem in a more uniform pattern,

statistical reassessment of studies were undertaken by:-

1 Fisher Exact Test (whenever it was possible): thi=s is the most accurate
analytical test as it expresses probability in exact figures and not
in approximate as do the other probability tests. 2 computer program
design for the Fisher Exact Test (E.Kelly) was used with the exception
of large scazle studies (Table iv) as they proved to be beyond the range
of this particular program.

In these large scale studies the expected and cbserved figures were

[a

calculated; although this is not as accurate as the former test,it still

was of assistance in establishing the trend.

Reassessment of studies having adeguate controls were undertaken only.

roups without controls: (Smithells 1965, David O'Callaghan 1974, RCGF
Survey 15969, Crombie et al 1870, Brogan 1975), or using other types of birth
defects (Lewvy et a1l 1973, Mulvihill et al 1974,Nora-Nora 1975, Gaklef et al

1973) were not investigated.
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Results.

iIn all studies where Authors concluded positive findings (Studies 1,2,
3,4,5,6,7), (8 - under large scale studies), Fisher Exact Prpbability
Test yilelded significance at levels of:

Gal et al 1967 0.001
Nora-Nora 1973 0.0005
Janerich et al 1974 0.004
Earlap et al 1975 0.002
Greenberg et al 1875 0.004
Janerich et al 1976 ©.0005
Greenberg et al 1977 0.001

In a study where the Author concluded negative finding (Study 29 Table v)
while the non-significance was confirmed with the Fisher Exact Test,
the deviation between expected and observed figures showed a positive

distribution:
Laurence et al 1971 Fisher Exact: 0.326
Expected : 20
Ohzserved L 2P

In large scale surveys where Authors concluded positive trend (Studies 22,
23,25, Table iv) the deviation from expected figures were in positive

direction:
Fallunder-Kéllen 1276  Expected : 18B.75
Ohserved e
German Prospective Expected : 5.7
Survey 13977 Observed g 137
Beinonen et al 1977 Corresponding results with that

of the Author.

In a large scale survey where the Author concluded negative trend (Study 24,
Table iv), the deviation from the expected figures was alsc in positive

direction.
Goujard-Roguette 1977 Expected : lB.Ss2
Chserved : 20
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Conclusion of statistical reassessment:

From the 31 evidences (25 studies and € case reports) 12 studies

proved suitable for statistical reassessment.

In studies where the Authors concluded positive findings, a

significant correlation has been confirmed with the Fischer Exact Probability
Test.

In the study where the Author declared negative results, the non-
significant correlation has been confirmed with Fisher Exact Frobability
Test.

In this and in the remaining four studies, in all of which the Authors
declared negative findings; without exception slight positiwve deviations

were cbserved.

The uniform positive trend in all the above studies is relevant, even
if the deviation is slight.

It would be unwise to dismiss the ahowve facts.

Statistical review by:
BE.Kelly ,CEBE.
Director of MRC
Computer Centre.

Estimated risks of damage caused by HPT.

There are several difficulties in establishing a straight relatienship

between the use of HPT preducts and incidence of h;rth defects, such as:

1. not every woman exposed to the test turned out to be pregnant,
Z. HPT products are used for multi-purposes (e.g. diagnostic,

abortificient and therapeutic}.

On these grounds it is already obvious that neither the sales figures nor

the prescg%%fion figures are sufficiently informative. Furthermore, HPT
prﬁducts’:either for diagnostic or asbortificient purposes, were often supplied
by General Practitioners (from medical samples) or dispensed by chemists

without prescription (Gal 1572/a).



_ Accurate data on the rate of aborticns induced by the test
are not available, Higgins-Sandler 1958, RCGP Survey 1969,

Brotherton-Craft 1372, German Prospective Survey 1977, reported an

increase between 7.5 - 24 per cent.

Maternal hormone treatment may alsc incresse the rate of still-

birth=s. Crombie et al 1970 reported a double fold increase.

The available information on HPT relates to mal formed live

births only. Workers in USA. cbserved 2, 4, 4.5 and 8.5 folds increase
(Heinonen et al 1977, Janerich 1974, Norxa 1975 respectively). In
Britain the estimated ratic of BEPT affected cases amongst mal formed
live births were guoted 1.8 and 1.9 {(Gzl et al 1967, Greenberg

et al 18977 respectively. The close agreement between these

figures might suggest the average nationzl incidence of HPFT damaged
live births in Britain (especizlly when one considers that these
figures originate from different stidies undertaken by differemt
investigators at different times).

The above estimate relates to physical deformities only,

but there are indications that HPT might induce other developmental
anomzlies,as reported by Goujard 1977, which issue reguires further

clarification.

Pogsible long delayed effect of HPT requires also consideration,

because an association has been reported between maternal hormone

treatment in early pregnancy and carcinomatous changes in adolescent

children. During HPT,massive doses of sex hormones are
administered at the critical stage of embryonic development; there-
fore its possible delayed effect alse requires consideration. It
has tc be emphasised that such an association has not yet been -
reported in comnmection with HPT but in theory this is uafnrtunaﬁely

not a remote possibility.

1z,
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Authorities action on hormone pregnancy testing in Great Britain and abroad.

In the following countries the Authorities tock action on HPT before any

warning was issued in Great Britain.

HPT products banned.

Swadean Nev.l870 National Medical Egars
Finland Feb.1971 National Medical Board

warning notices issued:

Germany 1972 Federal Health Office
U.S.A. Oct. 1573 Federal Regilster
Jan.1275 FDA.
Bustralia Jan.1975 Federal Government
Ireland Apr.1975 Drug Ahdvisory Board
Holland May 1975 Dept.of Health
Britain : 5 June, 1975 Committee on Safety of Medicines. .

Warning notices have been issued in many other countries since that time,
even a reminder in some of them (including Britain in Nov.1977).

WHO.Actions on HPT.

I_nta:.t_‘Eve mmental circular issued

1970 (No details). Information from: Nat.Med.Board of Finland.

11 FPeb. 1975 No.l1214 Requested by Health Authorities. Australia
& Apr. 1275 No. 150 Requested by FDA. o.8.4A.
22 July 1975 No. 155 Reguested by Health Authority, New Zealand.

The above circulars were also sent to CSM. Information from WHEO.

Drug Information Bulletin Reports.

Cctober 1877 Hormonal exposure during pregnancy - the
BDT/DL/77.3 danger of birth defect.
October 1277 Drugs and malformations - further evidence against

POT/D1/77.2 hormonal pregnancy tests.
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The above informations are most likely incomplets owing to the
confidential nature of Authorities undertaskings.

It still illustrates that preventive measures on HPT were
introduced earlier in many parts of the World than in Britain, in spite
of the fact that the CSM was the first medical Authority to know of this

hazard.

The above also illustrates the appreciation of the possible teratological
risks of HPT by the other Authorities.

Data cbtained with the co-operation of
Oliver Gillie (Sunday Times).

Views and actions of CSM on BHPT.

There seems to be a conflict betwesen the Committee's views and
actions concerning this matter. On 22 June 1967 the CSM (at the time
the Committee on Safety of Drugs) concluded that the report they had
received on the teratological adverse effect of HET

k5 Produced prima facia evidence that the abnormalities
may be drug induced

2. The findings should be published so that the profession
may be alerted to the possibility that these tests may be
dangerous

3. It would not be a disaster if publication reduced the freguency

of their use, as these drugs are used simply as conventional
diagnostic tests
4. That the rights and wrongs of using these hormones for diagnestic
purposes must be regarded as entirely separate issune from the
scientific interpretation of a possible cause/effect relationship
between test and congenital malformation.
(extract from CSM letter dated 23.6.867).

Kevertheless, instead of taking efficient action, the Committee decided
to gather further evidence, and at their request the Royal College of
General Practitioners investigated the problem. Within a relative short interval
in Januaxy 1969, their preliminary findings substantiated the harmful sffect

of EPT.
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The Committee knew about the outcome of this Survey and did nothing.
In February 1969 they even turned down a request from Schering Chemicals (UK)Ltd.
who sought help to pressurise the Parent Company in Berlin to agree to the
withdrawal of their HPT products in Britain. (This approach by Scherings (UK)Ltd.
to CSM in February 1969 was the second of its kind, the first being in

mid 1968B.)

It might be also relevant that the findings of the RCGP survey were
neither published nor were any references made to them in any of the relevant
publications of the Royal College of General Practitioners or the DHSS.

In the intervening years much evidence accumulated, but this still
did not convince the Committee to take action, because meanwhile they themselves
were investigating the problem and its possible outcome was awaited. Howewver,
when their preliminary findings substantiated the harmful effect of HPT.
(Greenberg et al 28 Apr.1575), the Committee did not issue Warming Notice.
This was done only on 5th June 1975, following the pressure of the public

press (Sunday Times 25 May 1975).

On the delay in issuing the warning on EPT the Chairman of the
Committee stated that "it was partly the result of scientific caution and
partly the result of great caution in avoiding giving advice to doctors on
medical practice without positive evidence (Sunday Times, 8 June 1975).
By that time 17 evidences were available which either confirmed the association

between HPT and birth defects showed a positive trend ( Page 8. ).

Ircnically when the CMS own survey confirmed the cbservation (Greanberg
et al 1977) the scientific aspect of the prcblem became the central issue,
and an attempt is being now made to explain that much of the delay was
due to criticism made of the publication in 1267 (these are discussed in

the comments at the end of this review).

Instead of giving dus recognition to the originel discovery,the
Minister of State repeatedly stated in Parliament (21 Nov.1977 angd
26 May 1978), and also released to the public press (DHSS Press Commmigue)
that the study which rewvealed a widely operating teratogen "is open to

criticism on scientific grounds”,
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Bpparently Medical Authorities azbroad had different views about the

same study, for example:-

The WHO stated "it brought into serious gquestion the wider issue of
the possible teratogenic potential of synthetic sex hormones, whether
used diagnostically,therapeutically cr inadvertently during early pregnancy"
(Bulletin PDT/D1/77.3.1977).

The Netherlands Committee for the Evaluation of Medicine commented

on the study "though the data were presented with restraint,they should

even at that time have provided sufficient reason to review critically

the further use of these tests" . Furthermore "... it is rather a horrifying
thought that almost 10 years to the day after Gal's original paper,
Greenberg, Inman et al found it necessary to report on a further series of
mal formed children whose mothers had taken hormonal pregnancy tests"(Side

Effects of Drugs Annual, 2 1978].

Considering that the cobservetion on the teratological effect
of HPT was made soon after Thalidomide events,there seems to be
no justification for not recognising the practical implications
of the possible hazard by the Committee on Safety of Medicines.

s

a Body set up for the very purpose of preventing the recurrence of
gimilar events to Thalidomide tragedy.

Owing to the delay of introducing effective measures on HPT

many womerl were exposed to an unnecessary hazard.
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Comments on some of the scientific aspects of the problem.

The cbservation on the teratclogical effect of HPT has met with
considerable opposition by scientists who were having influence on
medical problems in Great Britain, and their attempt to suppress
the issue possibly played a part in the endless criticism of studies
indicating the harmful effect of HPT and the ready acceptance of less
thorough investigations resulting in refuting findings.

In view of the recent references to the scientific criticism of

the original cbservation made in 1967, these will be guoted and briefly

discugsed:

1. Method of selection of cases:

commented by: CsSM. 1967

2. Reliability of retrospective information

commented by: Smithells 1967, 1976, 13978 .

3. Role .of confounding factors
commented by: Jeffcoate 1967.

4. Relevance of the stage of pregnancy at the time of the test
commented by: Sever 1973

5. Type of induced malformation
comment by: Inman 1975

Sinece then references are made, either ocne or a combination of the

above, without guestioning the acceptability of these comments, even by
those who themselves have not used any of these criteria in their own study.

ad.l The validity of the cbservation on HPT was questioned because it was
discovered through restrospective information (Smithells 1967,1976,1978)
While there is little doubt regarding the fallibility of information
gathered rsetrospectively, when causal events are investigated, as
a rule important occasions are well remembered. Women usunliy have
good recollection on the occasion when their pregnancy was diagnosed.
In my study the information given by mothers corresponded with that
of the medical practiticners.

Close observation of the outcome of HPT studies revealed that positive

and negative results emerged both from retrospective and prospective studies,

such as:=-
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Positive results : 8 prospective studies

12 retrospective studies

Negative studies : 2 prospective studies

retrospective studies

Method of selection of cases.

In the studies included in this review the index cases wers
drawn either from hospital patient= or malformations registry, and
from epidemiclogical types of surveys. In the selection of control
cases even more variety may be noted,some of the studies used
healthy or malformed control cases with or without HPT, whereas
others used more refined experimental design and conducted a
case-control study in which wvarious matching criteria were applied.
In the included 7 case-control studies, zaltogether 10 types of
matching criteria were used in various numbers and combinaticons.
From these criteria some workers placed wvalue only to the catchment
area where the cases selected were from (Inman 1967, 1975,

Laurence 1972}). The relevance of catchment area in relation
to HPT is based on the possible variation in prescription habit
of general practitioners. On this ground Roger-Weatherall 1976

anticipated clustering of mal formations due to HPT.

Doubtless that the catchmént area is an important issue,but
in post-partum studies on EPT this guestion reguires more
consideration. It has to be realised that the place of
conception does not always correspond with the area of birth
(moving home is a frequent preparation for' thHe arrival of a

new baby). In my study : 4:19 index cases and 3:4 control

cases had HPT. in different areas than where the delivery tocek

place, o

Noteworthy to mention that the rate D} use of HPT in mf N
study corresponded with the rate cbserved in two major surveys
undertaken in England and Wales; in the control group with the
Foyal College of General Practitiocners' Survey (Cromhie 1974)
and in the index group with the CSM's own survey (Greemberg et
al 1377, thus suggesting that the rate of the HPT in my study
revealed an average national inciderice without matching the

catchment ares:.
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(This issue has been personally clarified with the CsM,

through Dr.Inman, in 1967, and again in 1975).

Role of confounding factors

In assessing the teratogenic effect of a single agent with
reasonable accuracy,other factors with possible similar effect
should be excluded. To assess the possible masking effect of
cause/effect relationship, cases with poor genetic background
or reproductive history, or exposure to other unfavourable
environmental factors,have besn excluded in my survey (see
Table I. Study 1) but it did not alter the result of the

study (Gal 1972/a, 1972/b).

Stage of pregnancy at the time of the test, and the type
of developing deformity — or deformities.

There are several difficulties to establish with accuracy the
stage of pregnancy or the stage of embryonic development at the time
of the test, In clinical practice the former is deduced from changes
pccourring in ecyclic pattern and the emhryonic developmental scales
used at present for humans are extrapolated from information
abtaiﬁ&d from other species. Furthermore the mechanism of human mal-
development is as yet not fully understood. Sever 1973 emphasised

this issue.

That HPT does not produce characteristic malformation has been
quoted to discredit its teratogenic properties (Inman 1975). as
evidence on various types of deformities accumulated it was
obvious that the harmful effect is not specific but depends on the
stage of fetal development when the insult occurs (Gal 1977). This
view has been accepted and reiterated (Greenberg et al 1977).

After the intake of HPT products a few more days are required
for the bicchemical changes to develop, on which the mode of action
of the test is based. The duration of the activity of the drug
in the body may vary from days or weeks, possibly depending on the
strength of the product used, and on the host's own detoxicating
capacity. This may explain the cccurrence of wide range of
malformations, and alsc the association of various anomalies
developing at different stages of gestation. EPT products chemical
composition ils closely related - therefore the degree of their
toxicity probably depends on the amount of hormones included in the

tablets and on the total dose used during pregnancy testing.
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In the initial report on HPT attention was alsc drawn to the
possible gsimilar influence of cral contraceptives 1if administered
inadvertently in earlyv pregnancy (Gal et a2l 1967) dus to the fact that
oral contraceptives and HFT products contain =similar sex hormones, although

in varying amount and combination.

The total intake of cestrogen and progestogen with various HET
products are shown on the following table: and for meaningful
illustration it is related to the recommended daily intake of the same
hormone derivates administered in the form of oral cootraceptives

either of low potency formulation (Minovlar) or of high potency

formulation (Gynovlar).

Tyze of EPT. product Total Oestrogen intake Total Progastogen intake
Total/mg. ! Equivalent comperison/days I Total/mg. ' Equivalent comparizon/days.
MINOVLAR J GINOVLAR [ MINOVLAR GYROVLLR
! i | B
Amonerone 0.20 1ag 4 davs | 4 daws 200 my ' 200 deys z 68 days
Artoorone Forkte - G.15 mg i 3 days Il 3 days 150 mg 150 days ; 50 days
! ! H
Manstrogen 0.20 mg | 4 days : 4 dayz 100 mg ; 200 days €6 days
Orasecron 0.50 mg , i0 days : 10 days 100 mg Irl 100 days : 33 days
Frogarmet 015 mg I 3 davs ; 3 days 150G mg l 150 &avs 50 dzys
Primedos 0.04 mg I <1 oy S A4 L day 0 =g ' 20 daws i & days
Socrodyl 0.20 =z 4 cays : 4 days | 40 mg i 40 days 13 days
!




The above table may illustrate that during HPT testing much higher
coses of hormones are administered than hithertc believed, for example,
the amount of Progestogen used in the course of pregnancy testing with
Amenorcne Forte or Menstrogen (administered within 4 days) is egquivalent
to the amount used with Minovlar during 9 cycles,or with Gynovlar

during 3 cvcles.

Studies often failed to discriminate between HPT and oral contra-
ceptives, and cmitted the marked differences in their strength, and
also the relation of their use to the stages of fetal development.
Fobinson 1971, RCGF Surwvey 1976, Heinonen et al 1977, Harlap-Davies 1978,
in their study on oral contraceptives, evaluated separately the effect
of inadvertent oral contraceptive therapy in early pregnancy, and their

findings also indicated a trend of harmful effect.

The Royal College of General Practitioners' Survey in Scotland
(1969) revealed 2z higher incidence cof mal formations following the use of
Primodos and Secrodyl than with other types of popular HPT products
uged in Britain. It was assumed therefore that these preparations are
more toxic than the others (Gal 1972/a). BAs these tablets are having
the lowest hormone concentrations within the range of HPT tablets, it is
alsc possible that products with lower concentration tend to damage the

fetus, while thosze having higher hormone content more often terminate
pPregnancy.

The sbove cbservations may alter the view that HPT products are

only toxic in excess doses (Scherings Chemicals,Ltd. 1968)

While the clarification of the above would be of great scientific

importance, it has to be emph asised that in the practical handling of the

issue on HPT they are having little relevance.



CONCLUSION.

This review summsrises evidence asccumulated following
the initial report-on the teratogenic effect of HPT. It
illustrates the tragic outcome of exposing women to un-
necessary hazard, while those in a position to prevent it

were searching for further evidence and hard and fast

scientifiec proof.

From the available evidence it may be concluded that
the teratogenic effect of HPT has been confirmed as far as
this potential of substances can be proven in human subjects,

with the types of investigations reviewed.

22,
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SUMMARY

jterature search conducted to evaluate the teratological
f sex hormones used in early pregnancy yielded 27 publications

ic, of which 22 show either statistically significant increase
Statistical reassessment

Al
effect o

on this top
in-abnarmality or a trend in the same direction.

of the remaining studies also show a trend in this direction. 1In a

'small number of studies the methodology might be considered inapprqpriate,

4 unpublished surveysvalso revealed positive trend.

In 1971 - and 1972, the Authorities in Sweden and in Finland banned

roducts, and betﬁeen 1971 = 1975 five further countries

the sales of HPT p
During

have issued warning notices; all'prior to that from the DHSS.

the same interval several inter-governmental circulars were issued on this
topic by the WHO.

It is proposed that irrespective of discerning opinion, the weight
of existing evidences are sufficient to Jjustify:

a) placing the onus of proof of safety of HPT products on

the manufacturers.

2 b) an earlier warning by the CSM.

These are considered especially relevant in HPT.products, as they were

used for diagnostic purposes when alternative reliable diagnostic tests
for pregnancy were available.

The above might also be considered to vindicate the observation made

in 1967. i
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" GERMAN PROSPECTIVE STUDY
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APPENDIX B.

Extract from Prospective Survey of the German Research Association

on the effect of synthetic sex hormomnes in early pregnancy.

The outcome of 14,800 pregnancies has been investigated in this
comprehensive survey. The preliminary report (June 1977) refers to (7,800)

cases.
The ‘effect of Duogynon (the German trade name of Primodos) and other sex—
hormone products was included in the iﬁvestigation. The immediate and delayed

effects of the use of these products was evaluated from the following aspects:

{a} Attempted abortiocm {(page 29, para. 2)

The rate of abortion was found to increase from 2.2% to B.6% after
Duogynon administration.

Bleeding (pages 30 and 35, last par. omn both)
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After Duogynon treatment the rate of bleediﬁg was found to be 24.8%.

This ratio was found to be egual both in wanted and unwanted pregnancies.

Consequences of bleeding were recorded to increased rate of:—

Prematurity from 6.6% to 12.8%

Mortality " 2,18 0" 4.6%
Other damage "O0.7% " 2.0%

In consideration of the above, the report concluded that the use of

Duogynon is most likely not without consequences on the fetus (page 29, -

pafa.z.)

(¢} Congenital malformations. (Page 56, paras, 3-4)
The analysis extended to club-foot and heart defects only (reference to

other malformations was not reported in connection with HPT.)

A correlation between the incidence of club foot and matermal hormone

treatment has been referred to but without giving figures on which the

observation was made.

The report gives more information on the association of HPT and heart
defects.Besides Duogynon the use of other hormone preparations were also recorded.
The survey revealed that out of 33 malformed cases,13 were exposed(39%),and out

of 66 healthy controls 16 were exposed(24%) to hormone therapy. The report



concluded that the 15% difference between the index and control group

is indicative of a trend, but it reguires Further clarification {page 57,para 1.)

The discussed pathological changes,in my opinion, provide support

rather than refute evidence regarding the harmful effect of sex-hormones used

in early pregnancy.



