A [azepam

The very large doses of dirzepam used for self-poisoning during pregnancy did not
induce a hagher rate of specific congenital abnormalities and intrauterine growth retardation
However, our experiences have shown the feasibility and benefits of self-poisoning model for

the estimation of human teratogenic and fetotoxic risk of drugs
A Mitrazepam

The very large doses of nitrazepam used for suicide attempt during pregnancy resulted
in a very high rate of musculoskelatal CAs which may be connected with the disruption of
protein metabolism in fetal mesenchyma Our experiences have shown the feasibility and
benefits of self-poisoning model for the estimation of human terategenic and fetotoxic risk of

drugs

Discussion

In the past the incidence demographic characteristics and motivation of suicide during
pregnency were studied. There is an obvious sex and age difference belween suicide mortalily
and suicide attempts. The majority of suicide attempters are young (peak in the 18-20 vears
old i our project), female (68% in the Budapest Registry), in gencral otherwise healthy (the
proportion of psychiaric diseases was 3.3 % among self-poisoned pregnant women who
delivered later live-bom babies), although their lifestyle may reflect a self-harming behaviour
including aleohol consumption and smoking, while suicide morality occurs mainly in

advanced age. in males and psychiatric problems are frequently revealed .

The number of attempted suicides increased significantly in the 200 century, up to the annual
registered suicide attempt rate: 0.38% in Boston 1964-1992 and 023% in Budapest in the
19705 . In addition the proportion of self-poisoning showed a dramatic rise (30%) within
suicide attempts . Thus recently the self-poisoning epidemic has resulted in a major socio-
medical problem mainty in voung females | It is good that the pumbcer of survivers aller self-

poisoning during pregnancy has mereased significantly due to the more effective medical

treatment. However, the long term effects of self-poisoning including the teratogenic and

mutagenic effects of drugs have become an important medical problem

The timing of attempted suicides during pregnancy is very characteristic, Previous
sludies showed a peak in the third gestational month | and it was confirmed in the fiest and
second period of our project. However, the data of the third period of the projeet based on the
detection of sell-poisoned pregnant women by a very sensitive pregnancy test indicated an
earlier peak immediately after the recognition of pregnancy and related conflicts. The
explanation of this discrepancy is the detection method of pregnancy. [n the past pregnancy
was diagnosed by bimanual gynecological examination after the second mussed mensiroal
period. However, now we have a chance to recogmize the pregnancy during or immedianly
after the first missed menstrual period due te the recenl very sensitive pregnaney test which
was used in the third pericd of our project. The incidence of early fetal loss of pregnancy is
very high in general | but particularly in pregnant women with self-poisoning as our study
shawed. This phenomenon may explain the low rate of recorded miscarriages in the first and

second periods of the prajact.

The major message of our project is the feasibility of the self-poisoning model during
pregnancy for the evaluation of teratogemicity of drugs. Many drugs are subject to
contraindieations or special wamings because they have not been sufficiently smdied during
pregnancy or investigations in animals have revealed adverse teratogenic or fetotoxic effect .
Diata of self-poisoned pregnam women would provide an appropriate source ol information

for the better estimation of the potential teratogenic hazards of drugs during pregnancy.

There are many strangths of the self-poisoning model:

(13 This model shows an obvious similarity to animal investigations when large doses are

administered onge on & ceriain gestational day or during » relatively short period,

(2) These pregnant women gre hospitalized, thus medically recorded praspective exposure

data are availahle for the estimation of human teratogenicity of the drug stedied.

(33 If we are able to show the lack of CAs after the use of very large doses of & drug during

the critical period of CAs, il 18 an impertant argument aguinst s feratogeniciny.
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i4) We have & chance to evaluate the dose - response relation which is an importanl criterion
in experimental teratology but the uses of chinical doses of drugs are not appropriate for this

eslimation,

(5) Obviously the use of the daily clinical dose of a drug in 100 pregnant women is nol equal
e 1 pregnant woman with 100 feld higher dose of this drug due to the well-known

thresholdeffect of teratogenic drugs.
However, the limatations of the self-poizoning madel are also obvious:
(il The number of pregnant women who attempted suieide in the eritical

period of major CAs was fortunately relatively low. Thus only an intemnational collehoration
can achieve a higher number of self-poisoned pregnant women with specific drigs whil

appropriate statistical power.
(i) In addition most pregnancies are erminated afler attempled suicide

in early pregnancy, and we were nol able to evaluate CAs of fetuses in these pregnancics.
However, the investigation of the embryva will be possible after the use of the so-called

ahortion pills (misepristone + misoprostol) i the future.
{iii) Freguently more than one drug was used for self-poisening and it is

ot easy o differentiate the effect of different drugs. However, there are appropriate statistical
metheds to differentiate their effect. In addition there is a low chance that one drug can
neutralize the teratogenic effect of another drug. On'the other hand we know several examples

for the teratogenic interaction of different drugs .
{iv} Many drugs get probably never or only very rarely used for self

-parisoning.

(v} It would be ideal to estimate the effective dose of drugs; however,

we know the administered dose, but the effiect of drugs depends on the time interval between
the intake and medical treatment, and on the efficacy of medical intervention. However, the
clinical symptoms of self-poisoned patients may help us to estimate the severity of

imoxicaton,

[vi) Fregnant women who attempted suicids had » lower socioeconomic
status therefore they cannot represent the pregnant population in large

[vii) In addition several pregnant women wha attempt suicide are already

on medication, smoke cigarettes, or consume aleohol, and self-poisoning itself s frequently
combined with alcohol abuse. Thus the rate of these lifestyle factors in self-poisoned pregnant

women was much higher than in the Hungarian pregnant population in large.
(v1ii} Extremely difficult to find appropriate controls for this very specific

high risk pregnant women and for their exposed children. However, our experiences regarding

sib controls are good.
{1x]) Another problem is connected with the methodology. Unfortunately it

showed zome differences in the three periods of our project due to the experiences obtained
the ongoing study and available financial sources. As far as we know the data of similar
projecis have not been published, Thus it would be necessary to describe a protocal for this
approach.Last but not least the study of these self-poisoned pregnant women raises soms
cihical (voluntary participation) and political (e g, racial) problems, however, such projects of
thig high rigk subpopulation may provide medical and social help for them, €.g. we organized

a special anmtenatal care for our self-poisoned pregnant women,

Mevertheless, the self-poisoning model scems 1o be a third, more effective, human approach
fior the evaluation of drug teratogenicity bevond clinical and analvtical epidemiological
studies. This third appreach was previously called “experimental™ epidemiology but it dogs
not sound well in the human being. We prefer the term dizaster epidemiology when

extraordinary natural catastrophes, ¢ g earthguake and human-made disasters such



Hiroshima/™Nagasaki nuclear bomb altacks , Chernobyvl nuclear plant accident , accidents in
chemical industry such in Seveso or Bophal offer a special opportunity to study the

association belween disorders, e.g. CAs and specific environmental agents. Sell-poisonings

may be classified as continuous and not rare events in (he human-made disaster epidemiology.

Previcusly we published the general results of the three periods of our self-poisoned
pregnant woemen project. However, only homogenzous and sufficiently large study groups of
setf-poisoned pregnant women using the same drug and their appropriate controls can help us
at the teralogenic evaluntion of different drugs. We are planning to do it in the near futere in
our 3%4 exposed children born to mathers whe attempted suicide with the commonly used
drugs. Pregnancy outcomes following poisonous mushroom intoxication during pregnancy

were published previously

Inthe past we examined the frequency of chromosomal aberrations {mutations) in the
blood of scif-poisoned pregnant women and non-pregnant people . The self-poisoning medel
seemed to be a unigque approach for the examination of the long term effect of germinal

mutagenic effect of drugs and other chemicals in the offspring of self-poisoned persons .

The point is that our Hungarian self-poisoning project in pregnant women and the
Swedish CA-registry showed that drug intoxication during pregnancy due to attempted
suicide is appropriate for the evaluation of teratogenic effect of large doses of drugs and other
chemicals, therefore il would be necessary to utilize the benefits of disaster epidemiclogy. We
suggest therefore establishing an imtermationa! monitoring system of self-poiscned preguant
women (€.g. under the umbrella of the EMEA in Europe or of the CDC in USA) based on the

following arguments:

(1) All self-poisoned pregnant women need special medical-toxicological care in
specialised inpatient clinics. Thus these pregnant women are cared for in @ limited mumber of
specialized haspitals {we were lucky that Budapest and its surroundings, including 3 million

pecple had also one hospital for these patients), thus their ascertainment is not diffieult,

(2} Sell-poisoned patients are thoroughly examined, thus drug concentrations in blood,
symptoms and treatments are medically recorded, making the most important praspecrive

data available,

{3} The high rate of TOP after self-poisoning during pregnancy can be decreased by an
appropriate teratological counselling regarding the drugs used for suicide attempt and
therough ultrasound scanning during pregnancy considering the expected CAs in the fetus, On
e other hand, most embryos would be appropriate for embryopathological examination after

the TOP using the abortion pills

{4} Quantitative estimates of exposures ¢an be judged based on the level of drugs in
he blood, the severity of clinical sympioms, ete. therefore we have an opportunity to estimate

a dose-response relation, and finally to determine the teratogenic threshold dose of drugs.

(53 & more deeper and rehable knowledge regarding the eratogenic effect of certain
drugs gained by self-peisoning model may help us in general fo esfinale baiter their risk in
the origin of expecied specific CAs Thus well-directed ultirasound seanning in the second
trimester can wdentify, or can exclude these CAs afler the early use of clinical doses of
teratogenic drugs, and to protect the life of several fetuses without CA, instead of the present

frequent TOP

(6) Seli-poivoned pregnant women af high risk need special medical care regarding the
fate of the study pregnancy and their funther life. This intermational monitoring system may

contribute o solve this socio-medical task as well,

(7 An extra goal is to obtain the data of general health, mental and behavioral
development of these children, to understand better the human fetotoxic, including neurotoxic
effect of drugs (Lendvay and Czeizel, 1989). An effort would be necessary also w provide a

special socio-medical help for these high risk children

(81 Offspring of exposed children would offer a special opportunity to estimate
reproductive ffiness in the third generation, again similar to the animal reproductive
investigations. Thus this international monitoring system would be an adeguate and unigue
approach to evaluate the human mutagenic ¢ffect of drugs in the stored DNA samples of

exposed children,

(%1 Finally thas intemnational monitoring system of self-poisoned pregnant women
may stimulate and contribute 1o the research and prevension of suicidal behavionr (Bertolote

and Fleischmanm, 2003)



In conclusion our experiences have shown the feasibility and benefits of self-poisoning model
within the disaster epidemiology for the estimation of human teratogenic risk of drugs and

other chemicals
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INTRODTCTION

The chinical trnals of o drug under development in general cannat include pregnant
women, Thus, only the results of experimental animal investigations are available to evaluate
leratogenic risk before the marketing of drugs. It would be ideal to identify teratogens with
screening tests in lower organisms and to prevent their contact with the humen population.
However, we are far from this optimal situation because the screening systems are imperfect
and these results cannot be extrapolated for pregnant women dug to specics differences. Thus
the harsh reality is that the human being remains the ultimate test organism to detect

feratogenic drugs,

Afer the marketing of drugs, two kinds of post-authorisation data are used for the
estimation of their teratogenic potential . The first group of dats are chigined through case
reports, clinical case series and randomized controlled trials. However, case reporis are
burdened by serious selection bias, clinical case series usually have no appropriate controls,
and there are serious barriers to perform randomized controlled trials in pregnant women. The
second group of data is connected with enalyticel epidemiological studies andfor
registryfsurveillancefmonitering systems However, the possible association between the low
clinical doses of drugs and structural birh defecis: congenital abnormalities (CAs) is modified
by eonfounders, it is difficult o restrict recall bias Ey comparison of mothers with affected
children and mothers with healthy babies, and in general there is no chance fo estimate the
dose-response relation, These postmarketing data are useful to predict human teratogenic risk
of drugs but the extent of these predictions must be regarded with caution in the medical

practice

Pregnant women, who attempt suicide by taking large doses of drugs and do survive,
may represent & unigue model to stedy teratogenicity, fetotoxicity and muagenicity of
chemical compounds . We use the term seffpoisoning for this kind of attempted swicide .

Previously miainly case reports of drug overdosages and suicides during pregnancy as a

b
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component of maternal mortality  have been published. The possible association between

drugs vsed for self-poisoning and CAs in case series and CA registries were rarely evaluted

Our experiences in the Budapest registry of scli-poisoned patients  were good,
therefore we recommend establishing an dweenadional regisiry af self-poisoncd pregnant
wormean. Here we describe in brief the history of our activity in this field, the methodology,
and present the baseline data of our materials to demonstrate the strengths and weaknesses of
this approach in the evaluation of teratogenic potential of drugs and estimate the teratogenic
and fetotoxic effects of large doses of  five benzodazepine derivatives {alpracolam,

medazepam, chlordiazepoxide, diazepam, nitrazepam)

MATERIALS AND METHODS

Subjects

The study region included Budapest, the capital of Hungary and the surrounding area
containing shoul three million people. All self-poisoned persons in this region were admitted
tp the Departiment of Toxicological I[nternal Medicine, Kordnyi Hospital, Budapest
(henceforth . study hospital™). The objective of our project was to dentify pregnant women
among self-poisoned females and o evaluate the effeet of large doses of drugs on the fetal
development in their exposed children. Gestational age was caleulated from the first day of
the last menstrual period; however, we used the term posiconceptional pregnawcy age
estimated from the Grsl day of the third week of the first lunar (28 days) gestational month,

e from the speculative day of conception.

First period of the project: a retrospeciive ascertainmeni of self-poisoned pregnont

WameEn

The admission records and medical files of all female patients in the study hospital
between 1960 and 1970 were reviewed in 1980, All pregnant women with self-poisoning

were identified and their personal, lifestvle, medical and particularly self-poisening data in the

study pregnancy were reconded on their persenal file. Later our coworker visited these




pregnent women gt home to elucidate their pregnancy cutcome, to obtain the data of their
exposed child born from the study pregnancy based on the medical records {discharge
summaries of their deliveries, efe)) and o invite these mothers witly their children for a

medical and psychometric examination between 1981 and 1933 to our institute,

The second pericd af the project: a confinwous ascerfainment of sel~poisoned

prEgnanl woren

A psychologist visited the study hospital every second day between 1980 and 1984
and comtacted &l females between the age of 15 and 30 years 10 idemify pregnant women on
the basis of case history and missed menstrual cyele through a personal inerview and the
pregnancy of these women was confinmed by a gynecologist. The datn of self-poisened
pregnant women were obtained in the personal file. Later the psychologist visited these
miothers at home o elucidate their pregnancy outcome and to obtain the personal and medical
data of exposed children on the basis of available medical documents (discharge summary of
delivery, medical records of pediatrician, etc.), in addition the cognitive pnd behavioral

development of exposed chaldren were tested.

The third period of the project: a continwous ascertainment of pregnant women by a

sengitive pregnancy test screening in all seli-poisoned women between 13 and 30 years

A pregnancy test (based on the blood level of beta hCG) was performed in blood
samples aken for the measurement of drugs used for self-poisoning at the admission 1o the
study hospital in all reproductive aged women from 1985 until 1993 Each pregnanl woman
had the personal fite including the necessary data obtained by our coworkers, Later one ol our
two coworkers visited these pregnant women al home to elucidate their pregnancy outeome,
to obiain the data of exposed children and 1o invite these mothers with their exposed child
(end their other children) 1o cur institute for a medical and cogmitive-behavioral examination
between § and 12 postnatal months. All missing exposed children were visited at home by the

pedintrician of our staff,
Fxposure data

The dose and cffect of drugs used for sell-possoning were estimated (i} on the
information oblained from self-poisoned pregnant women in the study hospatal in the second

and third period, while at the home visit in the first period of the project regarding the name

and number of @hlets used for self-poisening and the following clinical symptoms, (i) drug
levels in their blood measvred in the study hospital, and (iii} the clinical severily of
intoxication on the basis of symploms, duration of unconsciousness, et recorded i the

medical files of self-poisoned pregnant women.

I'he severity of self-poisoning was defined into five categories: mild (no comatose
condilien al or afler admizgsion], moderate (comatose condition or unconsciousness at or aller
admassion), severe (unconsciousness longer than | day sfler admission and/or need for
antificial respiration), very severe (lifethreatening. ie. unconsciousmess more than 2 days
with severs complications such as uremia or multiorgan fatlure) end fatal (the fetuses of these

pregnant women could not be evaluated in our project) oulcome.

All self-poisoned pregnant women were asked to sign a consent Tors {afler the home
visit in the first peried and before discharge in the second and third peried of the project)
regarding voluntary participation in the study and permissien for follow-up home visits and

examination of their children
Main outeonies measures

First pregrancy owicomes were evaluated and classtfied into five groups. The data of
(1) miscarriages {early and intermedinte fetal death), (i) stillbirth (late fetal death, itz
defimition was 26 or more pregnancy week at the onset of the project and we insisted on this
definition until the end of the project) and (i) livebirths were medically recorded because all
deliveries and recogmized miscarriages took place ininpatients maternity clinies in Hungary
[iv) The ermination of pregnancy (TOP) was accepled on the information of self-peisoned
maoshers. Finally we used the term (v) chemical pregnancy based on the positive pregnancy
lest without any later clinical symptoms of pregnancy in the thind period of the project. Only
one ectopic pregnancy was diagnosed among our sell-poisoned pregnant women in the third
period of the project, this woman was included in the groups of miscarriages. The elective
lerminations of pregnancy after the prenatal diagnosis of fetal defects was introduced in the

19805 in Hungary, but this pregnancy outcome did not occur in our material,

The discharge summaries {incleding birth weight and gestational age, and visible CAx)
of all stillbern fetuses and live-homn babies were available at the home of mothers or we

obtained their copies from the hospital where moethers delivered their fetuses or newborns.



Exposed children were evaluated from four different aspects:
{. Cals. Live-born exposaed children had a thorough medical examination in the

first and third period of the project by our stall, while maternal information and pediatric
records were evaluated in the second period of the project. The autopsy records were available
and evaluated in deceased children and stillborn fetuses because autopsy was chligatory in
infant deaths and usual in stillborn fetuses. The so-called miner anomalies were defined as
unusual morphologic features that are of no serous medical consequence to the patient |
Minor anomalies of exposed children were examined in the first period of the project, and
they were evaluated theroughly on the basis of the protocel list of minor anomalies in the
third period of the project. However, in general minor anomalies were not mentioned in the

available medical records during the second period of the project.
Al the evaluation of CAs, isolated and multiple CAs were differentiated. The

definition of multiple CA was a congurrence of 2 or more CAs or at least one CA with 2 or

more minor anomalies in the same person affecting at least 2 different organ systems |
2. Inirauwerine fetal growih retardation, The data of medically recorded birth

weight and pregnancy age of live-born exposed children were used for the caleutation of
pregnancy age specific birth weight compared with Hungarian developmental standard .
Intrauterine fatal arowth retardation seemed to be the most sensitive indicator of fetoxic effect
of drugs . [n addition, the rate of preterm hirths and low birthweight newboms were also

evaluated.
Y The cogritive development of exposed children was measured by the

Budapest Developmental Test  which 15 appropriate for the estimation of cognitive
development from the infant age snd our children were classified into 4 groups (i) above
mean (110-120 10, mean 1153, (i) mean (30110 10, mean 100}, (i) wnder mean (80-89 [0,
mean 85 1 and {iv) very low (T0-79 1), mean 75). Some cther copnitive es1s were used duc to
the wide age spectrum ( 1-21 years) in the first period of the project , but because we evaluated
the results of the Budapest Development Test during all the three periods of the project, in

general these results are shown. OF course, & special attention was paid for the detection of

exposed children with memta! refardation (MR). At the diagnosis of MR, the accepled
international recommendations (less than 70 10, ete) were followed . Most exposed children
with MR were dizgnosed previously and confirmed in our project. Some exposed children
with suspected new disgnosis of MR in our project had a longer follow-up o conlirm or

exclude the diagnosis of MR,

4. The behavioral seale of exposed children was also estimated by the

Behavioral Style Questionnaire. Home test, and Drawing Test in the second, and by the
Gebavioral Style Questionnaire in the third period of the project. Exposed children were
classified into four groups: (i) normal, {ii) mald, (iii}) moderate and {iv) severe behavioral
deviation. The details of these methods were described previously . Behavioral scale was not
measured in the first period of the project. but mothers infonmed us on the severe behavioral

{eriminal) deviation of 3 exposed children

Controls

The previcus and subsequent childiren) of self-poisoned pregnant women were used
as sib comtrols. However, several self-poizoned pregnant women were primiparous without
previcus and later child, in addition some women attempted suicide in two or more
pregnancies, thus we found exposed sihs as well, Thus our study design included an expored
child — marched unexposed sib control pair analysis as well. [T exposed children had more
than one sib, one sib was selected for the exposed child-matched unexposed sib control pair
analysis on the basis of same sex and next birth vear, 17 exposed chuldren had no sibling, one
previous or subsequent child of self-poisoned pregnant women with TOP or fetal death
(chemical pregnancy, miscarnage or stillbirth) was selected as controls on the basis of three
matching criteria; same age (=1 year) and employment status (high, medm, low) of self-
poisoned pregnant women, i addition the same sex of children. These sib controls had the
same medical and cognitive-behavioral examination as exposed childeen; howewer, Lhe

dropout rate was larger,



Finally we evaluated the data of 38,151 newboms without CAs from the data set of the
Hungarian Case-Contrel Surveillance of Congenital Abnormalities, 1980-1996 [Creizel et al.,

20017, as a reference sample representing |.8% of all Hunganan births.

The statisiical analysis was based on SAS version 8 02 statistical software package
(SAS Institute, Cary, NC.). The quantitative variables of seil-poisoned pregnant women were
evaluated by Student 1 test while categorical variahles with chi square test, The prevalence at
birth of CAs and MR in the exposed children and in their sib contrals were compared and
odds ratio (OR) with 95% confidence interval (C1) were caleulated by an unconditional
multiple logistic regression model. At the ev aluation of exposed child — matched unexposed

sib control pairs, the conditional multiple logistic regression model was used.

RESULTS

1. Alprazoelam

O 30 pregnant women who used alprazolam for suicide attempt, 10 delivered live-
bor babies. The doses af alprazolam were between 7.5 and 100 mg with a mean of 27 mg. Of
10 exposed children, 6 were bom to mothers who attempred suicide between the 3 and 12"
posteoneeptional week. Of 10 exposed children, 2 had congenital abnormalities. One of them
was a multiple congenital abnormality including atypical gastroschisis and minor anomalies.
The pssociation of this defect and 30 mg alprazolum uged for self-peisoning on the Ldthe
posteonceptional week cannot be excluded. Ancther child was affected with mild pectus
excavatum, but the time of suicide attempt and the critical period of this CA did not overlap
0F 12 sibs, one had congenital abnormalivy, thus the rate of congenital sbnermalities did not
show significant difference between exposed children and their sibs. The mean birth weight
and pregrancy age. in addition cognitive status and behavieral seale of exposed children did

not indicate the fetotoxic, including neurotoxic effect of large doses of alprazolam.

2. Madazepam

T e —

OF 835 pregnant wormen, 32 {3.8%) used medazepam with or without other drugs for
sell-poisoning and 10 delivered live-bom babies. The dose of medazepam ranged between 60
and 500 mg with a mean of 276 mg, and & suicide sttempts occurred between the 4% and 12"
posteoneeplional weeks, OF 10 exposed children, | was affected with congenital inguinal
hemia. while of their 13 sibs, also 1. There was no intranterine growth retardation, lower
cognitive status and more frequent behavioral deviation in the children bor to mothers wha

ateempred suicide with medazepam during pregnancy.

3. Chiordiazepovide

OF 1044 sell-poizoned pregnant women. 88 (8.4%) used chlordiazepoxide with or
without other drugs for suicide attempt and 35 delivered live-born, The dose of
chlordiazepoxide ranged between 20 and 300 mg with a mean of 117 + 86 mg. OF 35 exposed
children, 7 (20.0%) were aflTected with congenital abnormalities. while of their 22 sibs, 4
(18.2%) Thus there was no significant difference belween the rate of congenital
abnermalities in exposed children and in their sib controls. OF 17 pregnant women whao
attempted suicide between the dth and [ 2th postconceptional week, 4 delivered live-born
babies affected with congenital abnormality, namely atrial septal defect type 1, complex
defect of respiratory system, mild pyclectasis due to the stenosis of ureleropelvic junction, and
congenital inguinal hernia. Further 3 children had hypospadias (glandular type), fetal alcolol
syndrome and unrecognized multiple congenital abnormality including talipes equinovarus
ind 4 minor anomalies, The pregnancy age specific mean birth weigh indicated infrautering
fetal growth retardation and this asseciation was confirmed by the dose-response relation, in
addition by the higher rate of low birthweight newboms. The cognitive status and behavioral
scale of exposed children did not indicate the fetotoxic, including neurotoxic elfect of large

doses of chlordiazepoxide.
4. Digzepam
OF 1044 zelf-poisoned pregnent women, 229 (219 %) used diazepam with or without

other drugs for suicide attempt and 112 delivered live-bom. The dose of dinzepam ranged

between 25 and 500 mg, however, most frequently 100 mg was used. OF 112 exposed




children, 15 (13,4 %) were affected with congenital abnormalities, while of their 112 matched
sihs, & (7.1 o) (OR with 95% C1; 2.0, 0.8-5.00. Of 36 pregnant women who attempled suicide
Between the 4th and 12th postconceptional week, 5 {13.9%) delivered live-horn babies
affected with congenital abnormality, nemely undescended festis in 2 exposed children,
congenital dysplasia of the hip, telipes equinovarus, and congenital inguinal hernia 1-1
exposed child. The time of eritical period of these defects and suicide attempls during
pregrancy did not overlzp. The mean pregnancy age and mean hirth weigh were similar in

exposed children and their sibs

S Nitrazepam

1,044 pregnant who attempted suicide dunng pregnancy with drugs between 1961 and
1503, 107 {10.3%) used nitrazepam for swicide ptempt and 43 delivered live-bom. The mean
dose of nitrazepam was 204 mg. OF 43 exposed children, 13 (30.2%4) were affected with
congenital ebaormalities, while of their 29 sib controls, 3 (10.3%) (OR with 95% CI: 2.6, 1.0-
733 OF 9 isolated CAs, 7 were musculoskeletal, while of 4 multiple CA, all had talipes
equinoverus, deformaton type and some minor anomalies. The mean pregnancy 2ge was

shorter.

—

Conclusion

I Alprazolam

The very large doses of alprazolam used for self-poisening during pregnancy did not
result in o stanificantly higher rate of congenital abnormalities, however, Lhe number of self-
poisened pregnant women were also 10 and the association of one multiple congenital
abnormality with large dose of alprazolum cannot be excluded. The findings of the study did
not show the fetotoxic including newrotoxic effect of very large dose ol alprazolam. Finally
pur experiences have shown the feasibility and benefits of self-poisoning medel for the

estimation of human teratogenic and fetotoxic nisk of drugs.
2 Medazepam

The very large doses of medazepam used for sell-peisoning during pregnancy did not
resull in a higher rate of CAs, though 8 mothers attempled suicide during the eritical period of
major congenital abnormalities. The findings of the study did not show the fetotoxic inzluding
neurotoxic effect of very large dose of medazepam. Finally our experiences have shown the
feasibility and benefits of self-poisoning model for the estimation of human terategenic and

fetotoxic rizk of drugs
3. Chlordiatepoxide

The very large doses of chlordiazepoxide used for suicide attempts during pregnancy
did not induce a higher rate of specific congenital abnormalities. However, a possible
association between chlordiazepoxide and cardiovascular malformations cannot be excluded.
On the other hand our self-poisoning model showed the fetotoxic effeet of very large dose of
chlordiazepoxide because dose dependent intraulering geowth retardation was observed.

Finally our experiences have shown the feasibility and benefits of self-poisoning model for

the estimation of human teratogenic and fetotoxic risk of drugs




