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I N T R O D U C T I O N 

T h e cl inical (r ials o f a d r u g u n d e r d e v e l o p m e n t in g e n e r a l c a n n o t inc lude p r e g n a n t 

w o m e n . T h u s , o n l y the resu l t s o f e x p e r i m e n t a l a n i m a l i n v e s t i g a t i o n s arc ava i l ab le to e v a l u a t e 

t e ra togen ic r i sk b e f o r e the m a r k e t i n g o f drugs . It w o u l d be i d e a l to i d e n t i f y t e r a t o g e n s w i t h 

s c r e e n i n g tests in l o w e r o r g a n i s m s and to p reven t their c o n t a c t w i t h the h u m a n popu la t i on . 

H o w e v e r , w e are far f r o m th i s o p t i m a l s i t ua t i on b e c a u s e the s c r e e n i n g s y s t e m s arc impe r f ec t 

find these resu l t s c a n n o t be e x t r a p o l a t e d f o r p r e g n a n t w o m e n d u e to spcc i c s d i f f e r e n c e s . T h u s 

the harsh real i ty is that the h u m a n b e i n g r e m a i n s the u l t i m a t e test o r g a n i s m to d e t e c t 

t e ra togen ic drugs . 

A f t e r the m a r k e t i n g o f d rugs , t w o k i n d s o f p o s t - a u t h o r i s a t i o n da ta a rc u sed for the 

e s t ima t ion o f their t e r a t o g e n i c potent ia l . T h e first g r o u p o f dn t a are o b t a i n e d th rough case 

repor ts , c l inical c a s e se r ies a n d r a n d o m i z e d con t ro l l ed t r i a l s . H o w e v e r , c a s e repor ts are 

b u r d e n e d b y se r ious s e l ec t i on bias , c l inical c a s e se r ies u sua l ly h a v e n o a p p r o p r i a t e con t ro l s , 

and the re a rc s e r i o u s ba r r i e r s t o p e r f o r m r a n d o m i z e d con t ro l l ed t r i a l s in p r e g n a n t w o m e n . T h e 

s e c o n d g r o u p of d a t a is c o n n e c t e d w i t h ana ly t i ca l e p i d e m i o l o g i c a l s t ud i e s and.'or 

r e g i s t r y / s u r v e i l l a n c e / m o n i i o r i n g s y s t e m s H o w e v e r , the p o s s i b l e a s s o c i a t i o n b e t w e e n the low 

cl inical doses o f d r u g s and s t ruc tu ra l b i r th d e f e c t s , congen i t a l a b n o r m a l i t i e s ( O A s ) is m o d i f i e d 

b y c o n f o u n d e r s , it is d i f f i cu l t to res t r ic t recal l b ias b y c o m p a r i s o n o f m o t h e r s w i t h a f f c c t c d 

c h i l d r e n a n d m o t h e r s w i t h hea l thy bab ie s , and in g e n e r a l t h e r e is n o chance to e s t i m a t e the 

d o s e - r e s p o n s e re la t ion . T h e s e p o s t m a r k e t i n g da ta a rc u s e f u l to p r e d i c t h u m a n t e r a t o g e n i c risk 

o f d r u g s bu t the ex ten t o f these p r e d i c t i o n s mus t be regarded w i t h c a u t i o n in the m e d i c a l 

pract ice. 

P r e g n a n t w o m e n , w h o a t t empt s u i c i d e by t a k i n g large closes o f d r u g s a n d d o s u r v i v e , 

m a y r ep re sen t a u n i q u e m o d e l t o s t u d y t e ra togen ic i ty , f e t o i o x i c i t y a n d m u t a g e n i c i t y o f 

chemica l c o m p o u n d s . W e use the t e r m self-poisoning f o r t h i s k ind o f a t t e m p t e d su ic ide . 

P rev ious ly m a i n l y c a s e reports o f d r u g o v e r d o s a g e s and s u i c i d e s d u r i n g p r e g n a n c y as a 
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c o m p o n e n t of mate rna l mortal i ty have been publ ished. T h e possible associat ion be tween 

d rags used for se l f -po ison ing and C A s in case se r ies and C A registries w e r e rarely eva lua ted 

Our e x p e r i e n c e s in the Budapes t regis try o f se l f -poisoned pa t ien ts w e r e good , 

therefore we r e c o m m e n d es tab l i sh ing an international registry of self-poisoned pregnant 

h o m e n . Here \vc descr ibe in brief the his tory of our activity in this field, the methodo logy , 

and p resen t the basel ine data of our materials to demons t ra te the s t rengths and weaknes se s of 

this app roach in the eva lua t ion of t e ra togenic potent ia l of drugs and es t imate the teratogenic 

and fe totoxic e f f e c t s o f large doses of five benzod iazep ine der iva t ives (a lprazo lam, 

m e d a z e p a m , ch lord iazepoxide , d iazepam, n i t razepam) 

M A T K K I A U A N D M E T H O D S 

S u b j e c t s 

T h e s tudy region included Budapes t , the capital of Hungary and the su r round ing area 

conta in ing about three million people. All se l f -poisoned pe rsons in this region were admit ted 

to the D e p a r t m e n t of Toxico log ica l Internal Medic ine , Korányi Hospi ta l , Budapes t 

(hence fo r th . .study hospi tal") T h e ob jec t ive of our pro jec t was to ident i fy pregnant w o m e n 

a m o n g se l f -poisoned females and to eva lua te the e f fec t o f large doses of drugs on the fetal 

deve lopmen t in their exposed children. Gestat ional age w a s calculated f r o m the first day of 

the last mens t rua l per iod; however , w e used the te rm postconceptional pregnancy age 

es t imated f rom the first day of the third w e e k of the first lunar (28 days ) gestat ional month, 

i.e. f r o m the specula t ive day of concept ion . 

First period of the project: a retrospective ascertainment of self-poisoned pregnant 

women 

The admiss ion records and medica l files of all f e m a l e patients in the study hospi ta l 

between 1960 and 1979 were r ev iewed in 1980. Al l p regnant w o m e n wi th se l f -po ison ing 

were identif ied and their personal , l i festyle, medica l and par t icular ly se l f -po ison ing data in the 

study pregnancy were recorded on their pe rsona l file. Later our coworke r visited these 
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p r e g n a n t w o m e n at h o m e to e luc ida te their p r e g n a n c y o u t c o m e , t o o b t a i n the da ta o f t he i r 

e x p o s e d ch i ld b o r n f r o m the s tudy p r e g n a n c y b a s e d o n the m c d i c a l r e c o r d s (d i s cha rge 

s u m m a r i e s o f their de l ive r ies , e tc . ) and t o invite these m o t h e r s w i t h their c h i l d r e n for a 

m e d i c a l and p s y c h o m e t r i c e x a m i n a t i o n be tween 1981 a n d 1983 t o o u r insti tute. 

The second period of the project: a continuous ascertainment of self-poisoned 

pregnant women 

A p s y c h o l o g i s t v is i ted the s t u d y hosp i t a l e v e r y s e c o n d d a y b e t w e e n 1980 and 1984 

and con tac tcd all f e m a l e s b e t w e e n the a g e o f 15 and 50 yea r s t o iden t i fy p r e g n a n t w o m e n o n 

the bas i s o f c a s e his tory and m i s s e d mens t rua l cyc le t h rough a p e r s o n a l in te rv iew and the 

p r e g n a n c y o f t h e s e w o m e n w a s c o n f i r m e d by a gyneco log i s t T h e da ta o f s e l f - p o i s o n e d 

p r e g n a n t w o m e n w e r e ob t a ined in the pe r sona l file. La te r t h e p s y c h o l o g i s t v i s i t ed these 

m o t h e r s a t h o m e to e luc ida te their p r e g n a n c y o u t c o m e and to o b t a i n the pe r sona l a n d m e d i c a l 

da ta o f e x p o s e d ch i ld ren o n the basis o f ava i l ab le medica l d o c u m e n t s (d i s cha rge s u m m a r y o f 

de l ive ry , med ica l r e c o r d s o f ped ia t r i c ian , e t c . ) , in add i t ion t h e cogn i t ive and behav io ra l 

d e v e l o p m e n t o f e x p o s e d c h i l d r e n w e r e tes ted . 

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

sensitive pregnancy test screening in all self-poisoned women between IS and SO years 

A p r e g n a n c y test ( b a s e d o n the b l o o d level o f b e t a h C G ) w a s p e r f o r m e d in b l o o d 

s a m p l e s taken for the m e a s u r e m e n t o f d rugs u sed f o r s c l f - p o i s n n i n g at the a d m i s s i o n to the 

s t u d y hospi ta l in all reproductive a g e d w o m e n f r o m 1985 unt i l 1993. Kach p r e g n a n t w o m a n 

had the pe r sona l file i n c l u d i n g the n e c e s s a r y da ta o b t a j n e d b y o u r c o w o r k e r s . I .a ter o n e o f our 

t w o c o w o r k e r s v i s i t ed these p regnan t w o m e n a t h o m e t o e l u c i d a t e their p r e g n a n c y o u t c o m e , 

to obta in the d a t a o f e x p o s e d ch i ld ren and to inv i te these m o t h e r s wi th their e x p o s e d ch i ld 

(and their o the r ch i ld ren ) to our inst i tute for a m c d i c a l a n d c o g n i t i v e - b e h a v i o r a l e x a m i n a t i o n 

b e t w e e n 8 a n d 12 pos tna ta l m o n t h s A l l m i s s i n g e x p o s e d c h i l d r e n w e r e vis i ted a t h o m e b y t h e 

ped ia t r ic ian o f o u r s t a f f . 

K x p o s u r c d a t a 

T h e d o s e a n d elTcct o f d rugs u sed for s e l f - p o i s o n i n g w e r e e s t i m a t e d ( i | o n the 

i n f o r m a t i o n o b t a i n e d f r o m s e l f - p o i s o n e d p r e g n a n t w o m e n in t h e s t u d y hosp i t a l in the s e c o n d 

and th i rd pe r iod , w h i l e a t the h o m e visi t in the first pe r iod o f t h e p r o j e c t r e g a r d i n g the n a m e 
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and number of tablets used for se l f -po ison ing and the fo l lowing clinical symptoms , (ii) d rug 

levels in their b lood m e a s u r e d in the s tudy hospi ta l , and (iii) the cl inical severi ty o f 

intoxicat ion on the basis o f symptoms , dura t ion of unconsc iousness , etc recorded in the 

mcdical files of s e l f -po i soned pregnant women . 

T h e severi ty of sc l f -po ison ing w a s def ined into five categories: m i l d (no coma tose 

condi t ion at or af ter admiss ion) , m o d e r a t e (comatose cond i t ion or unconsc iousnes s at or al ter 

admiss ion) , severe (unconsc iousness longer than I day af ter admiss ion and /o r need for 

artificial respirat ion) , very" severe ( l i fe- threatening, i.e. unconsc iousnes s more than 2 days 

with severe compl ica t ions such as u remia or mul t io rgan fai lure) and fatal ( the fe tuses of these 

pregnant w o m e n cou ld not be eva lua ted in our p ro jec t ) ou t c om e . 

All se l f -poisoned pregnant w o m e n were asked to sign a consent f o n n (af ter the h o m e 

visit in the first per iod and before discharge in the second and third per iod o f t h e project) 

regarding voluntary par t ic ipat ion in the study and permiss ion for fo l low-up h o m e visits and 

examina t ion o f their chi ldren. 

M a i n o u t c o m e s m e a s u r e s 

First pregnancy outcomes were eva lua ted and c lass i f ied into five g roups . T h e data of 

(i) miscar r iages (ear ly and intermediate fetal death) , ( i i ) stillbirth (late fetal dea th , its 

def ini t ion w a s 2 6 or more p regnancy week at the onset o f the project and we insis ted on this 

def ini t ion until the end of the project) and (iii) I ivebirths were medica l ly recorded because all 

del iver ies and recognized miscar r iages took place in inpat ients mate rn i ty cl inics in Hungary 

(iv) T h e terminat ion of p regnancy ( T O P ) w a s accep ted on the in fo rma t ion o f se l f -poisoned 

mothers Final ly we used the te rm (v) chemica l p regnancy based on the posi t ive p regnancy 

test w i thout any later clinical s y m p t o m s o f p r e g n a n c y in the third per iod of the project Only-

one ectopic p regnancy w a s d iagnosed a m o n g our se l f -poisoned pregnant w o m e n in the third 

per iod of the project , this w o m a n w a s included in the g roups of miscarr iages . T h e elect ive 

terminat ions of p r e g n a n c y a f t e r the prenatal d iagnos is o f fetal defec ts w a s int roduced in the 

1980s in Hungary , but this p regnancy o u t c o m e did not occur in our mater ia l . 

T h e discharge summar i e s ( inc luding birth weight and gestat ional age. and visible C A s ) 

of all s t i l lborn fe tuses and l ive-born babies were avai lable at the h o m e of mo the r s or we 

obta ined their copies f r o m the hospital w h e r e mo the r s de l ivered their f e tuses or newborns . 
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Exposed children w e r e e v a l u a t e d f r o m fou r d i f f e r en t a spec t s : 

I. CAs. L i v e - b o r n e x p o s e d ch i ld ren had a t h o r o u g h m c d i c a l e x a m i n a t i o n in the 

first and third pe r iod o f the pro jec t b y our s t a f f , wh i l e m a t e r n a l i n f o r m a t i o n a n d ped ia t r i c 

r e c o r d s w e r e e v a l u a t e d in the second pe r iod o f the projcct . T h e a u t o p s y r e c o r d s w e r e ava i l ab le 

a n d eva lua ted in d e c e a s e d ch i ld ren and st i l lborn fe tuses b e c a u s e au topsy w a s o b l i g a t o r y in 

infant dea th s and usua l in s t i l lborn fe tuses . T h e so -ca l l ed minor anomalies w e r e d e f i n e d a s 

u n u s u a l m o r p h o l o g i c fea tures that a rc o f n o se r ious medica l c o n s e q u e n c e t o the pa t ien t 

M i n o r a n o m a l i e s o f e x p o s e d ch i ld ren w e r e e x a m i n e d in the f i r s t pe r iod o f the p ro jec t , a n d 

they w e r e e v a l u a t e d t h o r o u g h l y o n the bas i s o f the p ro toco l l i s t o f m i n o r a n o m a l i e s in the 

th i rd pe r iod o f the p ro jcc t . H o w e v e r , in genera l m i n o r a n o m a l i e s w e r e no t m e n t i o n e d in the 

avai lable m c d i c a l r ecords d u r i n g the s e c o n d pe r iod o f the p ro jec t . 

At the e v a l u a t i o n o f C A s , i so la ted and m u l t i p l e C A s w e r e d i f f e ren t i a t ed . T h e 

de f in i t i on o f m u l t i p l e C A w a s a c o n c u r r e n c e o f 2 or m o r e C A s or a t least o n e C A wi th 2 or 

m o r e m i n o r a n o m a l i e s in the s a m e pe r son a f f e c t i n g at least 2 d i f f e r e n t o r g a n s y s t e m s . 

2. Intrauterine fetal grow th retardation. T h e da ta o f med ica l ly r e c o r d e d b i r th 

w e i g h t a n d p r e g n a n c y a g e o f l i v e - b o m e x p o s e d ch i ld ren w e r e u sed for t h e ca l cu la t ion o f 

p r e g n a n c y a g e s p e c i f i c b i r th w e i g h t c o m p a r e d w i t h H u n g a r i a n d e v e l o p m e n t a l s t andard . 

In t rau ter ine fe ta l g r o w t h retardation s e e m e d to be the mos t s ens i t ive indica tor o f f e tox ic e f f e c t 

o f d rugs . In add i t ion , the rate o f p r e t e rm births and l ow b i r t h w e i g h t n e w b o r n s w e r e a lso 

eva lua t ed . 

3 T h e cognitive development o f e x p o s e d ch i ld ren w a s m e a s u r e d by the 

B u d a p e s t D e v e l o p m e n t a l Tes t w h i c h is a p p r o p r i a t e for t h e e s t i m a t i o n o f cogn i t ive 

d e v e l o p m e n t f r o m the infant a g e and our ch i ld ren w e r e c l a s s i f i e d in to 4 g r o u p s (i) a b o v e 

m e a n ( 1 1 1 - 1 2 0 IQ, m e a n 115), (li) m e a n ( 9 0 - 1 1 0 1Q. m e a n 100>. (iii) u n d e r m e a n (80-S9 IQ, 

m e a n 8 5 ) a n d <iv) v e r y low ( 7 0 - 7 9 IQ, m e a n 75). S o m e other c o g n i t i v e tests w e r e u sed d u e to 

the w i d e age s p e c t r u m ( 1 - 2 1 yea r s ) in the first pe r iod o f the p r o j c c t , bu t because w e e v a l u a t e d 

the resu l t s o f the B u d a p e s t D e v e l o p m e n t Tes t d u r i n g all the t h r e e pe r iods o f t h e p r o j e c t , in 

genera l these resul ts a re s h o w n . O f c o u r s e , a specia l a t t en t ion w a s pa id for the de t ec t i on o f 
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e x p o s e d ch i ld ren w i t h menial retardation ( M R ) A l t h e d i a g n o s i s o f M R . the accep ted 

in te rna t iona l r e c o m m e n d a t i o n s ( less t han 7 0 1Q. e t c ) w e r e f o l l o w e d . M o s t e x p o s e d ch i ld ren 

wi th M R were d i a g n o s e d p r e v i o u s l y a n d c o n f i r m e d in o u r project . S o m e e x p o s e d ch i ld ren 

w i t h su spec t ed n e w d i a g n o s i s o f M R in o u r pro jec t had a longer f o l l o w - u p to c o n f i r m or 

e x c l u d e the d i a g n o s i s o f MR. 

4 . T h e behavioral scale o f e x p o s e d ch i ld ren w a s a l s o e s t i m a t e d b y the 

Behav io ra l S ty le Q u e s t i o n n a i r e . H o m e test, a n d D r a w i n g Tes t in the s econd , a n d by the 

Behav io ra l S ty le Q u e s t i o n n a i r e in the third p e r i o d o f the p ro jec t . E x p o s e d ch i ld ren w e r e 

c l a s s i f i ed into fou r g r o u p s : ( i ) n o r m a l , ( i i ) m i l d , (iii) m o d e r a t e and ( iv ) severe b e h a v i o r a l 

dev ia t ion . T h e de ta i l s o f ihece m e t h o d s w e r e d e s c r i b e d p r e v i o u s l y Behav io ra l s ca le was not 

m e a s u r e d in the first pe r iod o f the p ro jec t , bu t m o t h e r s i n f o i m e d us o n the s eve re b e h a v i o r a l 

( c r i m i n a l ) dev ia t ion o f 3 e x p o s e d ch i ld ren 

C o n t r o l s 

The p r e v i o u s and s u b s e q u e n t ch i ld ( r en ) o f s c l f - p o i s o n c d p regnan t w o m e n w e r e used 

as sib controls. H o w e v e r , severa l s e l f - p o i s o n e d p r e g n a n t w o m e n w e r e p r i m i p a r o u s w i t h o u t 

p r e v i o u s and later chi ld , in a d d i t i o n s o m e w o m e n a t t e m p t e d s u i c i d e in t w o o r m o r e 

p r e g n a n c i e s , thus w e f o u n d e x p o s e d s ibs a s wel l . T h u s o u r s t u d y d e s i g n inc luded an exposed 

child - matched unexposed sib control fxiir analysis a s wel l . If e x p o s e d ch i ld ren h a d m o r e 

than o n e s ib . one sib w a s se l ec t ed for the e x p o s e d ch i l d -ma tched u n e x p o s e d s i b con t ro l pair 

a n a l y s i s on the basis o f s a m e sex a n d nex t birth year. If e x p o s e d c h i l d r e n had n o s ib l ing , one 

p r e v i o u s o r s u b s e q u e n t child o f s e l f - p o i s o n e d p regnan t w o m e n w i t h T O P or fetal d e a t h 

( chemica l p r e g n a n c y , m i s c a r r i a g e or s t i l lb i r th) w a s se lec ted a s c o n t r o l s o n the bas i s o f three 

m a t c h i n g cr i ter ia : s a m e a g e < i l year ) a n d e m p l o y m e n t s ta tus (h igh , m e d i u m , l o w ) o f s e l f -

p o i s o n c d p r e g n a n t w o m e n , in add i t ion the s a m e sex o f ch i ld ren . T h e s e s i b cont ro l s h a d the 

s a m e m e d i c a l a n d cogr . i t ivc -bchaviora l e x a m i n a t i o n as e x p o s e d c h i l d r e n : h o w e v e r , the 

d r o p o u t rate w a s larger. 
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Finally w e eva lua ted the da ta o f 3 8 , 1 5 1 n e w b o r n s w i t h o u t C A s f r o m the da ta set o f the 

H u n g a r i a n C a s e - C o n t r o l S u r v e i l l a n c e o f C o n g e n i t a l A b n o r m a l i t i e s , 1 9 8 0 - 1 9 9 6 (Czeize l e t al.. 

2001) , a s a reference a a m p l e r ep re sen t i ng 1 . 8 % of all H u n g a r i a n b i r ths . 

T h e statistical analysis w a s b a s e d on S A S vers ion 8.02 s ta t i s t i ca l sof tw are p a c k a g e 

( S A S Ins t i tu te , C a r y , N C ). T h e quan t i t a t i ve va r i ab le s o f s e l f - p o i s o n e d p regnan t w o m e n w e r e 

eva lua ted by S t u d e n t t test wh i l e ca tegor ica l va r i ab le s w i t h chi s q u a r e test. T h e p r e v a l e n c e a t 

b i r th o f C A s a n d M R in the e x p o s e d ch i ld ren and in their s i b c o n t r o l s were c o m p a r e d and 

o d d s ratio ( O R ) wi th 9 5 % c o n f i d e n c e interval ( C I ) w e r e c a l c u l a t e d b y an u n c o n d i t i o n a l 

m u l t i p l e logis t ic regression m o d e l . A t the eva lua t ion o f e x p o s e d c h i l d - m a t c h e d u n e x p o s e d 

s i b con t ro l pa i rs , the condi t iona l m u l t i p l e logis t ic regress ion m o d e l w a s used . 

R E S U L T S 

I Alprazolam 

O f 3 0 p r e g n a n t w o m e n w h o used a l p r a z o l a m for su ic ide a t t e m p t . 10 d e l i v e r e d l ive-

b o r n babies . T h e doses o f a l p r a z o l a m w e r e betw een 7 5 and 100 m g w ith a m e a n o f 27 m g . O f 

10 e x p o s e d ch i ld ren , 6 w e r e b o m to m o t h e r s w h o a t t e m p t e d s u i c i d e b e t w e e n the 3 r d and 12 th 

pos t conccp t iona l week . Of 10 e x p o s e d ch i ld ren , 2 had c o n g e n i t a l abno rma l i t i e s . O n e o f t h e m 

was a m u l t i p l e congeni ta l abno rma l i t y i n c l u d i n g atypical g a s u o s c h i s i s and m i n o r anoma l i e s . 

T h e assoc ia t ion o f this d e f e c t a n d 3 0 m g a l p r a z o l u m used for s e l f - p o i s o n i n g on the 14the 

pos t conccp t iona l w e e k c a n n o t be exc luded . A n o t h e r ch i ld was a f f e c t e d w i t h mi ld pec tu s 

e x c a v a t u m , bu t t h e t i m e of su ic ide a t t e m p t and the cri t ical p e r i o d o f th i s C A did no t o v e r l a p 

Of 12 sibs. one h a d congen i t a l a b n o r m a l i t y , thus the rate o f c o n g e n i t a l a b n o r m a l i t i e s d id not 

s h o w s ign i f i can t d i f f e r e n c e b e t w e e n e x p o s e d c h i l d r e n a n d their s ibs . T h e m e a n b i r th w e i g h t 

a n d p r e g n a n c y a g e . in a d d i t i o n cogn i t ive s ta tus and b e h a v i o r a l s c a l e o f e x p o s e d ch i ld ren did 

not ind ica te the f e to tox ic , i n c l u d i n g n e u r o t o x i c e f f e c t o f large d o s e s o f a l p r a z o l a m . 

2. Medazepam 



O f 8 3 5 p r e g n a n t w o m e n , 3 2 ( 3 . 8 % ) u sed m e d a z e p a m wi th or w i t h o u t o the r d rugs for 

s e l f - p o i s o n i n g a n d 10 de l ive red l ive-born babies . T h e d o s e o f m e d a z e p a m ranged b e t w e e n 6 0 

and 5 0 0 m g wi th a m e a n of 2 7 6 m g , a n d 8 su ic ide a t t empt s o c c u r r e d b e t w e e n the 4 l h and 12 th 

pos t concep t iona l w e e k s O f 10 e x p o s e d ch i ld ren . I w a s a f f e c t e d w ith c o n g e n i t a l inguinal 

he rn ia , w h i l e o f their 13 s ibs . a lso I . The re w a s n o in t rau te r ine grow th re tarda t ion , l o w e r 

cogn i t ive s ta tus and m o r e f r equen t behav io ra l d e v i a t i o n in the ch i ld ren b o r n to m o t h e r s w h o 

a t t empted su ic ide wi th i n e d a / c p a m d u r i n g p r egnancy . 

3. Chlordiazepoxide 

O f 1044 s e l f - p o i s o n e d p r e g n a n t w o m e n . 88 18 4 % ) u sed c h l o r d i a z e p o x i d e w i t h or 

w i t h o u t o the r d rugs for s u i c i d e a t t e m p t a n d 35 de l ive red l ive -born . T h e d o s e o f 

c h l o r d i a z e p o x i d e r a n g e d be tween 20 and 3 0 0 m g wi th a m e a n o f 117 + 8 6 m g O f 35 e x p o s e d 

ch i ld ren . 7 ( 2 0 . 0 % ) w e r e a f f ec t ed wi th c o n g e n i t a l abnorma l i t i e s , wh i l e o r their 2 2 s ibs , 4 

(18 2%) . T h u s there w a s no s i g n i f i c a n t d i f f e r e n c e b e t w e e n the rate o f congen i t a l 

a b n o r m a l i t i e s in e x p o s e d ch i ld ren and in their sib con t ro l s . O f 17 p r e g n a n t w o m e n w h o 

a t t e m p t e d su ic idc b e t w e e n the 4 th a n d 12th pos t concep t iona l w e e k . 4 de l ive red l i ve -bo rn 

bab i e s a f f e c t e d wi th congeni ta l a b n o r m a l i t y , n a m e l y atrial septal d e f e c t t y p e II. c o m p l e x 

d e f e c t o f r esp i ra to ry sy s t em, mi ld pyc lcc tas i s due to the s t e n o s i s o f u re te rope lv ic j u n c t i o n , and 

congen i t a l ingu ina l hernia . Fur ther 3 ch i ld ren had h y p o s p a d i a s (g landula r type) , fe ta l a lcoho l 

s y n d r o m e and u n r e c o g n i z e d m u l t i p l e congen i t a l a b n o r m a l i t y i n c l u d i n g t a l ipes c q u i n o v a r u s 

and 4 m i n o r anoma l i e s . T h e p r e g n a n c y a g e s p e c i f i c m e a n b i r th w eigh i nd i ca t ed in t rau te r ine 

fetal g r o w th re ta rda t ion a n d th i s a s s o c i a t i o n w a s c o n f i r m e d b y the d o s e - r e s p o n s e re la t ion, in 

a d d i t i o n by the h igher rate o f l ow b i r t h w e i g h t n e w b o r n s . T h e c o g n i t i v e s ta tus and b e h a v i o r a l 

s ca le o f e x p o s e d ch i ld ren did no t indicate the f c to tox i c . i n c l u d i n g n e u r o t o x i c e f f e c t o f l a rge 

doses o f c h l o r d i a z e p o x i d e . 

4. Diazepam 

O f 1044 s e l f - p o i s o n e d p r e g n a n t w o m e n , 2 2 9 (21 9 % ) u sed d i a z e p a m w i t h or wi thout 

o the r d rugs for su ic idc a t t empt and 112 de l ive red l ive-born. T h e d o s e o f d i a z e p a m r a n g e d 

b e t w e e n 25 and 5 0 0 m g , h o w e v e r , mos t f r equen t ly 100 m g w a s u sed Of 112 e x p o s e d 
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chi ldren. 15 (13.4 % ) were a f f ec t ed wi th congeni ta l abnormali t ies . , w h i l e of their 112 m a t c h e d 

s ibs , 8 (7.1 % ) ( O R with 9 5 % CI: 2 . 0 , 0 8-5 .0) . O f 3 6 pregnant w o m e n w h o a t tempted suicide 

be tween the 4th and 12th pos tconcept ional week , 5 <13.9%) de l ivered l ive-born babies 

afi'cctcd with congen i ta l abnormal i ty , n a m e l y undescended test is in 2 e x p o s e d chi ldren, 

congeni ta l dysplasia of the h ip , talipes equ inovarus . and congen i ta l inguinal hern ia 1-1 

exposed child. T h e t ime of critical per iod o f these defec ts and su ic ide a t tempts dur ing 

p regnancy did not over lap . T h e mean pregnancy age and mean bir th we igh w e r e s imilar in 

e x p o s e d ch i ld ren and their s ibs 

$.Nitrazepam 

1,044 pregnant w h o a t tempted suicide dur ing p regnancy w ith drugs be tween 1960 and 

1 9 9 3 , 1 0 7 (10 .3%) used n i t razepam for suicide a t tempt and 4 3 de l i ve r ed l ive-born. The m e a n 

dose of n i t r azepam was 204 m g Of 4 3 e x p o s e d chi ldren, 13 ( 3 0 . 2 % ) w e r e a f f ec t ed wi th 

congeni ta l abnormal i t ies , w h i l e of their 29 sib cont ro ls , 3 ( 1 0 . 3 % ) ( O R wi th 9 5 % CI: 2 . 6 . 1 . 0 -

7.3) O f 9 isolated C A s , 7 were muscu loske le ta l , w h i l e of 4 mu l t i p l e C'A, all had ta l ipes 

equinovarus , d e f o r m a t i o n type and sonic minor anomal ie s . The m e a n pregnancy age w a s 

shorter. 
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C o n c l u s i o n 

/ Alprazolam 

The ve ry large doses of a lp razo lam used for se l f -po ison ing dur ing p regnancy did not 

result in a s igni f icant ly higher rate of congeni ta l abnormal i t ies , howeve r , the n u m b e r of self-

po isoned pregnant w o m e n were a l so 10 and t h e assoc ia t ion o f one mul t ip le congenital 

abnormal i ty with large dose of a lp razo lum cannot be exc luded . T h e f ind ings of the s tudy did 

not show the fe to toxic inc luding neurotoxic e f fec t of very large dose of a lp razo lam. Finally 

our exper i ences h a v e s h o w n the feasibil i ty and benef i t s of se l f -po ison ing model for the 

es t imat ion of h u m a n teratogenic and fe totoxic risk of drugs . 

2 Medazepam 

T h e very large doses of m e d a z e p a m used for s e l f -po i son ing dur ing p r e g n a n c y did not 

result in a higher rate o f C A s , though 8 mo the r s a t t empted suicide dur ing the cri t ical per iod o f 

major congeni ta l abnormal i t ies . T h e f ind ings o f the s tudy did not show the fe to toxic inc luding 

neuro tox ic e f fec t of very large dose of m e d a z e p a m . Finally our exper i ences h a v e s h o w n the 

feasibil i ty and benef i t s of se l f -po ison ing model fo r ihc es t imat ion of h u m a n teratogenic and 

fe totoxic risk o f drugs 

3 Chlordlaiepoxlde 

T h e very large doses of ch lo rd i azepox idc used for suicide a t tempts dur ing p regnancy 

did not induce a higher rate of spec i f i c congen i ta l abnormal i t ies H o w e v e r , a possible 

associat ion be tween ch lord iazepoxidc and ca rd iovascu la r ma l fo rma t ions cannot be exc luded . 

On the o ther hand our se l f -po ison ing m o d e l s h o w e d the fe to toxic e f fec t o f ve ry large dose of 

ch lord iazepoxidc because dose dependen t intrauterine g r o w t h re ta rda t ion w a s o b s e r v e d 

Finally our exper i ences h a v e s h o w n the feasibil i ty and benef i t s o f se l f -po ison ing model for 

the es t imat ion of h u m a n teratogenic and fe to tox ic r isk of d r u g s 
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•/ Diazepam 

The ve ry large d o s e s o f d iazepam used for s e l f - p o i s o n i n g dur ing pregnancy did 1101 

induce a h ighe r rate o f specif ic congeni ta l abnormal i t i es and in t rauter ine g r o w t h retardat ion 

I l oweve r , ou r exper i ences h a v e s h o w n the feasibil i ty and be ne f i t s o f se l f -po ison ing model for 

the es t imat ion of h u m a n teratogenic and fe totoxic risk of drugs 

5. Nitrazepam 

T h e very large doses of ni t razepam used fo r suicidc a t t empt during p regnancy resul ted 

in a very h igh rate of musculoskela ta l C A s wh ich may be c o n n e c t e d w ith the disrupt ion o f 

protein me tabo l i sm in fetal m e s e n c h y m a Our exper i ences h a v e s h o w n the feasibil i ty and 

benef i t s o f se l f -po ison ing model for the es t imat ion of human te ra togenic and fe totoxic risk of 

drugs 

Discuss ion 

In the pas t the incidence demograph ic characterist ics a n d mot iva t ion o f suicidc dur ing 

p regnancy were studied. T h e r e is an obv ious s ex and age d i f f e r e n c e be tween suicidc mortal i ty 

and suicidc a t tempts T h e ma jo r i t y o f su ic idc a t tcmptcrs arc y o u n g (peak in the 18-20 years 

old in our project) , female ( 6 8 % in the Budapes t Registry), in general o the rwi se hea l thy (the 

propor t ion of psychiatr ic diseases w a s 3.3 % a m o n g s e l f - p r i s o n e d pregnant w o m e n who 

del ivered later l ive -bom babies) , a l though thei r l i fes tyle may re f lec t a se l f -ha rming behav iour 

inc luding alcohol c o n s u m p t i o n and smok ing , whi le s u i c i d e mor ta l i ty occurs mainly in 

advanced age . in males and psychia t r ic p rob lems are f r e q u e n t l y r e v e a l e d . 

The number of a t t empted su ic ides increased s igni f icant ly in tl»e 2 0 * century , up to the annual 

registered su ic idc a t tempt rate 0 3 8 % in Boston 1964-1992 and 0 2 3 % in Budapes t in the 

1970s . In addi t ion the propor t ion of se l f -po ison ing s h o w e d a dramat ic r ise (90%) wi th in 

suicide a t t empts . T h u s recent ly the se l f -po i son ing ep idemic has resul ted in a major socio-

medica l problem ma in ly in young f e m a l e s . it is good that the n u m b e r of s u r v i v o r s af ter self-

po i son ing dur ing p regnancy has increased s igni f icant ly due to the more e f fec t ive medica l 
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t r e a t m e n t . H o w e v e r , the long t e r m e f f e c t s o f s e l f - p o i s o n i n g inc lud ing the t e r a t o g e n i c and 

m u t a g e n i c c f f e e l s u f d rugs have b e c o m e an impor t an t med ica l p rob l em 

T h e t i m i n g o f a t t empted s u i c i d e s d u r i n g p r e g n a n c y is v e r y charac te r i s t i c . P r e v i o u s 

s t ud i e s s h o w e d a p e a k in the th i rd ges ta t iona l m o n t h . and it w a s c o n f i r m e d in the f i r s t a n d 

s e c o n d pe r iod of o u r p ro jec t . H o w e v e r , the d a t a o f the third pe r iod o f the pro jec t b a s e d o n t h e 

de t ec t i on o f s e l f - p o i s o n e d p regnan t w o m e n by a very* sens i t ive p r e g n a n c y test i nd i ca t ed an 

ea r l i e r p e a k i m m e d i a t e l y a f t e r the recogn i t ion o f p r e g n a n c y a n d re la ted conf l ic t s . T h e 

e x p l a n a t i o n o f this d i s c r e p a n c y is the de t ec t i on m e t h o d of p r egnancy . In the past pregnancy-

was d i a g n o s e d by b i m a n u a l g y n e c o l o g i c a l e x a m i n a t i o n a f t e r the s e c o n d m i s s e d m e n s t r u a l 

per iod . 1 I o w e v e r , n o w w e have a chance to r e c o g n i z e the p r e g n a n c y d u r i n g or i m m e d i a t e l y 

a f t e r the first m i s s e d mens t rua l pe r iod due to t h e r ecen t very sens i t ive p r e g n a n c y test w h i c h 

w a s u sed in the th i rd pe r iod o f our pro jec t T h e inc idence o f ea r ly fetal loss o f p r e g n a n c y is 

v e r y h igh in g e n e r a l , b u i par t icu la r ly in pregnant w o m e n w i t h s c l f - p o i s o n i n g as o u r s t u d y 

showed . T h i s p h e n o m e n o n m a y e x p l a i n the l ow rate o f r e c o r d e d m i s c a r r i a g e s in the first a n d 

second pe r iods o f the p ro jec t . 

T h e m a j o r m e s s a g e o f o u r p r o j e c t is the feasibi l i ty o f the s e l f - p o i s o n i n g m o d e l d u r i n g 

p r e g n a n c y f o r the e v a l u a t i o n o f t e ra togen ic i ty o f drugs . M a n y d r u g s are sub jec t t o 

con t r a ind i ca t i ons or spec i a l w a r n i n g s b e c a u s e t hey h a v e not b e e n s u f f i c i e n t l y s tud ied d u r i n g 

p regnancy or i nves t iga t ions in a n i m a l s have r e v e a l e d a d v e r s e t e r a t o g e n i c or f e to tox ic e fleet. 

Data o f s e l f - p o i s o n e d p r e g n a n t w o m e n w o u l d p r o v i d e an a p p r o p r i a t e s o u r c e o f i n f o r m a t i o n 

for the bet ter e s t i m a t i o n o f the potent ia l t e r a t o g e n i c haza rds o f d r u g s d u r i n g p r egnancy . 

T h e r e are m a n y s t r eng ths o f the s e l f - p o i s o n i n g mode l : 

(1) T h i s m o d e l s h o w s an o b v i o u s s imi la r i ty to a n i m a l i nves t iga t ions w h e n l a rge d o s e s a rc 

a d m i n i s t e r e d o n c e o n a cer ta in ges ta t iona l day or d u r i n g a re la t ively shor t per iod . 

( 2 ) T h e s e p r e g n a n t w o m e n arc hosp i t a l i z ed , thus med ica l ly r e c o r d e d p rospec t i ve e x p o s u r e 

d a t a a rc ava i l ab le for the e s t i m a t i o n o f h u m a n te ra togen ic i ty o f the d r u g s t u d i e d . 

(3) If w e arc able t o s h o w the lack o f C A s a f t e r the use o f very large d o s e s o f a d r u g d u r i n g 

the cr i t ica l pe r iod o f C A s . it is an impor t an t a r g u m e n t a g a i n s t i ts t e ra togenic i ty . 
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( 4 ) W e have a chance to e v a l u a t e the dose - r e sponse re la t ion w h i c h is an impor t an t cr i ter ion 

in e x p e r i m e n t a l t e r a to logy bu t the u s e s o f clinical doses o f d r u g s arc not appropr i a t e for th i s 

es t imat ion . 

( 5 ) O b v i o u s l y the use o f the da i ly c l inical d o s e o f a d r u g in 1 0 0 p regnan t w o m e n is no t e q u a l 

to I p r e g n a n t w o m a n w i t h 1 0 0 fo ld h igher d o s e o f this d r u g d u e to the w e l l - k n o w n 

t h r c s h o l d c f f e c t o f t e ra togen ic drugs . 

H o w e v e r , the l im i t a t i ons o f t h e s c l f - p o i s o n i n g m o d e l a rc a l s o o b v i o u s 

(i) T h e n u m b e r o f p r e g n a n t w o m e n w h o a t t e m p t e d s u i c i d e in the cri t ical 

pe r iod o f m a j o r C A s was f o r t u n a t e l y re la t ively l o w . T h u s only an in te rna t iona l co l l abora t ion 

can a c h i e v e a h i g h e r n u m b e r o f s c l f - p o i s o n c d p r e g n a n t w o m e n w i t h specific drugs whi t 

appropr i a t e stat ist ical p o w e r . 

( i i ) In add i t ion m os t p r e g n a n c i e s are t e r m i n a t e d a l t e r a t t e m p t e d s u i c i d e 

in ea r ly p regnancy , a n d w e w e r e no t ab le t o e v a l u a t e C A s of f e t u s e s in these p regnanc ie s 

H o w e v e r , t h e inves t iga t ion o f the e m b r y o will be poss ib le after the use o f the s o - c a l l e d 

abo r t i on pi l l s ( m i s e p r i s t o n e + m i s o p r o s t o l ) in the fu tu re . 

( i i i ) F r e q u e n t l y m o r e t han o n e d r u g w a s u sed for scl f - p o i s o n i n g and it is 

no t easy to d i f f e r e n t i a t e the e f f e c t o f d i f f e r en t drugs . H o w e v e r , t he re a rc appropr i a t e s ta t is t ica l 

m e t h o d s t o d i f f e ren t i a t e their e f fec t . In add i t ion there is a l ow c h a n c e that o n e d r u g can 

neut ra l ize the t e ra togen ic e f f e c t o f a n o t h e r drug . O n the o the r h a n d w e k n o w severa l e x a m p l e s 

for the t e ra togen ic in te rac t ion o f d i f f e r en t d rugs . 

<iv> M a n y d r u g s g e l p robab ly n e v e r or o n l y very r a r e l y u sed f o r se l f 

- p o i s o n i n g . 
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(v ) it w o u l d be ideal to e s t ima te the e f fec t ive dose of d rugs ; h o w e v e r . 

we know the admin is te red dose, but the e f fec t o f drugs depends on the t ime interval be tween 

the in take and medica l t reatment , and on the ef f icacy of mcdica l intervent ion. Howeve r , the 

clinical s y m p t o m s of se l f -poisoned pa t ien ts m a y h e l p us to es t imate the severi ty o f 

intoxicat ion. 

(vl) Pregnant w o m e n who a t tempted su ic ide had a lower soc ioeconomic 

status therefore they canno t represent the pregnant popula t ion in large 

(vii) In addi t ion several p regnant w o m e n w h o a t t empt suicide arc already 

on medica t ion , smoke cigaret tes, or c o n s u m e alcohol , and se l f -po ison ing itself is f requent ly 

c o m b i n e d with alcohol abuse T h u s the rate o f these l i fes tyle factors in se l f -poisoned pregnant 

w o m e n w a s m u c h h igher than in the Hungar i an pregnant popula t ion in large. 

(viii) Ex t remely d i f f icu l t to f ind appropria te cont ro ls for this very' spec i f i c 

high risk pregnant w o m e n and for the i r exposed children. Howeve r , our exper i ences regard ing 

s ib cont ro ls are good. 

( ix) Another problem is connec ted wi th the me thodo logy . Unfor tuna te ly it 

s h o w e d s o m e d i f f e r ences in the three pe r iods of our projcct due to the exper i ences ob ta ined 

the ongoing study and avai lable financial sources A s far as w e know the da ta o f s imilar 

pro jec ts have not been publ ished. T h u s it would be necessary t o descr ibe a protocol for this 

app roach .Las t but not least the study of these se l f -po i soned pregnant w o m e n raises s o m e 

ethical (voluntary par t ic ipa t ion) and polit ical (e.g. racial) p rob lems , howeve r , s u c h projec ts of 

this high risk subpopu la t ion m a y provide medica l and social he lp for t hem, e g we organ ized 

a specia l antenata l care fo r our se l f -poisoned pregnant w o m e n . 

Never the less , the se l f -po i son ing model s e e m s t o be a third, more e f fec t ive .human approach 

for the eva lua t ion of d r u g teratogenici ty b e y o n d clinical and analytical ep idemio log ica l 

studies This third approach w a s previous ly ca l led " e x p e r i m e n t a l " ep idemio logy but it does 

not sound wel l in the h u m a n being. W e prefer the te rm disaster epidemiology w h e n 

ex t raord inary natural ca tas t rophes , c g. ea r thquake and h u m a n - m a d e d isas te rs such 
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H i r o s h i m a / N a g a s a k i n u c l e a r b o m b a U a c k s , C h e r n o b y l n u c l e a r p lan t a c c i d e n t , a cc iden t s in 

c h e m i c a l indus t ry s u c h in S e v c s o or B o p h a l o f f e r a specia l o p p o r t u n i t y to s t u d y the 

a s s o c i a t i o n b e t w e e n d i s o r d e r s , e .g. C A s and spec i f i c e n v i r o n m e n t a l agents . S e l f - p o i s o n i n g s 

m a y be c l a s s i f i ed a s c o n t i n u o u s and no t rare even t s in the h u m a n - m a d e d i s a s t e r e p i d e m i o l o g y . 

P rev ious ly w e pub l i shed the genera l resul ts o f the t h r e e pe r iods o f our s e l f - p o i s o n e d 

p regnan t w o m e n p r o j e c t H o w e v e r , on ly h o m o g e n e o u s and s u f f i c i e n t l y l a rge s tudy g r o u p s o f 

s e l f - p o i s o n e d p r e g n a n t w o m e n u s i n g the s a m e d r u g a n d their a p p r o p r i a t e c o n t r o l s can h e l p us 

a t the t e ra togen ic eva lua t ion o f d i f f e r e n t d rugs . W e are p l a n n i n g to d o it in the near f u t u r e in 

o u r 3 9 4 e x p o s e d ch i ld ren b o r n to m o t h e r s w h o a t t empted s u i c i d e wi th the c o m m o n l y u sed 

d rugs P r e g n a n c y o u t c o m e s f o l l o w i n g p o i s o n o u s m u s h r o o m i n t o x i c a t i o n d u r i n g pregnancy-

w e r e pub l i shed previously-

Ill the pas t w e e x a m i n e d the f r e q u e n c y o f c h r o m o s o m a l a b e r r a t i o n s ( m u t a t i o n s ) in the 

b l o o d o f s e l f - p o i s o n e d p r e g n a n t w o m e n and n o n - p r e g n a n t p e o p l e . T h e s e l f - p o i s o n i n g m o d e l 

s e e m e d to be a u n i q u e a p p r o a c h f o r the e x a m i n a t i o n o f the l o n g t e r m e f f e c t o f g e r m i n a l 

m u t a g e n i c e f f e c t o f d r u g s a n d o the r c h e m i c a l s in the o f f s p r i n g o f s e l f - p o i s o n e d p e r s o n s . 

The po in t is that o u r H u n g a r i a n s e l f - p o i s o n i n g pro jec t i n p r e g n a n t w o m e n and the 

S w e d i s h C A - r c g i s t r y s h o w e d that d r u g in tox ica t ion d u r i n g p r e g n a n c y d u e t o a t t e m p t e d 

su ic ide is a p p r o p r i a t e for the e v a l u a t i o n o f t e ra togen ic e f f e c t o f large doses o f d rugs a n d o the r 

c h e m i c a l s , t h e r e f o r e it w o u l d b e n c c c s s a r y to ut i l ize the b e n e f i t s o f d i sas te r e p i d e m i o l o g y . W e 

sugges t t h e r e f o r e e s t a b l i s h i n g an international monitoring system of self-poisoned preg/umt 

women (e.g. u n d e r the u m b r e l l a o f the E M E A in E u r o p e or o f t h e C D C in U S A ) b a s e d o n the 

f o l l o w i n g a rgumen t s : 

(1) All s e l f - p o i s o n e d p r e g n a n t w o m e n need spcc i a l m e d i c a l - t o x i c o l o g i c a l ca re in 

spec ia l i sed inpa t i en t c l in ics . T h u s t h e s e p r e g n a n t w o m e n arc e a r e d for in a limited number of 

specialised hospitals ( w e w ere lucky that B u d a p e s t and its s u r r o u n d i n g s , i n c l u d i n g 3 mi l l i on 

peop le h a d a l s o o n e hospi ta l for t h e s e pat ients) , thus their a s c e r t a i n m e n t is no t d i f f icul t . 

( 2 ) S e l f - p o i s o n e d p a t i e n t s a re t h o r o u g h l y e x a m i n e d , t h u s d r u g c o n c e n t r a t i o n s in b lood , 

s y m p t o m s a n d t r ea tmen t s are m e d i c a l l y r eco rded , m a k i n g the m o s t i m p o r t a n t prospective 

data ava i lab le . 
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( 3 ) T h e high rate of TOP a f t e r s e l f - p o i s o n i n g d u r i n g p r e g n a n c y can b e d e c r e a s e d b y an 

a p p r o p r i a t e t c ra to log ica l counse l l i ng r e g a r d i n g the d rugs u sed for su ic ide a t t e m p t a n d 

t h o r o u g h u l t r a sound s c a n n i n g d u r i n g p r e g n a n c y c o n s i d e r i n g the e x p e c t e d C A s in the fe tus . O n 

the o the r h a n d , mos t e m b r y o s w o u l d b e a p p r o p r i a t e for c m b r y o p a t h o l o g i c a l e x a m i n a t i o n a f t e r 

the T O P u s i n g the abo r t i on pills 

( 4 ) Q u a n t i t a t i v e e s t i m a t e s o f e x p o s u r e s can be j u d g e d b a s e d on the level o f d r a g s in 

the b lood , the sever i ty o f c l inical s y m p t o m s , etc t h e r e f o r e w e have an o p p o r t u n i t y to e s t i m a t e 

a dose-response relation, and finally t o d e t e r m i n e the t e r a t o g e n i c t h r e s h o l d d o s e o f d rugs . 

( 5 ) A m o r e deeper and re l iab le k n o w l e d g e r e g a r d i n g the t e ra togen ic e f f e c t o f cer ta in 

d rugs g a i n e d b y s e l f - p o i s o n i n g m o d e l m a y h e l p us in genera l to estimate better their risk in 

the origin of expected specific CAs T h u s we l l -d i r ec t ed u l t rasound s c a n n i n g in the s e c o n d 

t r imes t e r can iden t i fy , o r can e x c l u d e these C A s a f t e r the ea r ly use o f c l in ica l doses o f 

t e r a t o g e n i c d rugs , a n d t o p ro tec t the l i fe o f severa l f e tuses w i t h o u t C A , ins tead o f the p resen t 

f r equen t T O P 

(6) Self-poisoned pregnant women at high risk n e e d spec i a l mcd ica l ca re r e g a r d i n g the 

fate o f the s t u d y p r e g n a n c y a n d their fur ther life. T h i s in ternat ional m o n i t o r i n g sys t em m a y 

con t r ibu t e to so lve this s o c i o - m e d i c a l task a s w e l l 

(7) A n ex t ra goal is to o b t a i n the da ta o f genera l hea l th , menta l a n d behav io ra l 

d e v e l o p m e n t o f t h e s e ch i ld ren , to u n d e r s t a n d bet ter the h u m a n f e to tox ic , i n c l u d i n g neu ro tox i c 

e f f e c t o f d r u g s ( L e n d v a y and C z c i z c l . 1989). A n e f fo r t w o u l d be n e c e s s a r y a l s o to p r o v i d e a 

specia l s o c i o - m c d i c a l h e l p for these high risk children 

(8) O f f s p r i n g o f e x p o s e d ch i ld ren w o u l d o f f e r a specia l o p p o r t u n i t y to e s t i m a t e 

reproductive fitness in the third generation, a g a i n s imi la r to the an imal r e p r o d u c t i v e 

inves t iga t ions . T h u s th i s in te rna t iona l m o n i t o r i n g s y s t e m w o u l d be an a d e q u a t e and u n i q u e 

a p p r o a c h to e v a l u a t e the h u m a n m u t a g e n i c e f f e c t o f d r u g s in the s to red DN A s a m p l e s o f 

e x p o s e d chi ldren . 

( 9 ) F i n a l l y th i s in ternat ional m o n i t o r i n g s y s t e m of s e l f - p o i s o n e d p r e g n a n t w o m e n 

m a y s t i m u l a t e and con t r ibu t e to the r e sea rch a n d prevention of suicidal behaviour (Be r to lo t e 

a n d F l c i s c h m a n n . 2005 ) 
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w i t h i n t h e d i s a s t e r e p i d e m i o l o g y f o r t h e e s t i m a t i o n o f h u m a n t e r a t o g e n i c r i s k o f d r u g s a n d 

o t h e r c h e m i c a l s 
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