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Drugs and pregnancy —surveillance system

m Co-project of three governmental authorities:
the National Institute for Health and Welfare (THL),
the Social Insurance Institution (SlI) of Finland
the National Agency for Medicines (FIMEA).

m Started in 2008 with the preceding pilot study conducted
during 2003-2007.

m Governmental authorities are aiming the project as part
of the Finnish drug safety surveillance.
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High quality nationwide health register-based data

Information from

year
Register on Induced Abortions 1950
Malformation Register 1963
Hospital Discharge Register 1967
m  OQutpatient visits in public hospitals (1998-)
m  Outpatient visits in health care centres (2011-)
Medical Birth Register 1987
m  Pregnancy and delivery -related diagnoses (2004-)
m  Very small premature newborns (2004-)
Drugs and pregnancy database 1996
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Aims of the Drugs and Pregnancy surveillance
system

m To give information for governmental authorities
for statutory duties on pregnancy related drug
use and safety

m To give information for health care, clinicians,
media, citizens, pharmaceutical industry etc.

m [0 collaborate with internal and international
scientific society

m Survelllance of drug safety; research; statistics
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" A
Database

m National Institute for Health and Welfare (THL)

Data on all births and terminations of pregnancy

m Medical Birth Register
m Malformation Register
m Register on Induced Abortions

m Social Insurance Institution (SlI)

Information on drugs and chronic diseases

m Register on Reimbursement Drugs: all medicines prescribed by a doctor
and reimbursed by SlI

m Special Refund Entitlement Register: specially reimbursed maternal
chronic diseases and related drug purchases
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Drug purchases during pregnancy,
Finland 1996-2010

Pregnancies
n=1018 227
I
| I
Deliveries Pregnancy terminations
n= 859 359 n=158 868
(84,4 %) (15,6 %)
I I
I | I I
Women with durg Women with no Women with drug Women with no
purchases drug purchases purchases drug purchases
n=435 976 n=423 383 n=48 308 n=110 560
(20,7 %) (49.3 %) ( 30.4 %) (69.6%)
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Special reimbursement due certain chronic

diseases and drug purchases during pregnancy,
Finland 1996-2010

Deliveries
n=859 359
| |
Special reimbursement Mo special reimbursements
due to chronic disease due to chronic disease
n=57 880 (6,7 %) n=801 479 (93,3 %)
| |
I I I I
Women with drug Women with no Women with drug Women with no drug
purchases drug purchases purchases purchases
n=50 088 ( 86,5 %) n=7 792 (13.5 %) n=385 888 (48,1 %) n=415 591 ( 51.9 %)
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Proportion of women with at least one special

reimbursement for drug purchases due to chronic disease
during pregnancy, Finland 1996-2010
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|

% of pregnant women with
special reimbursement
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1998
1999
2000
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2003
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2005
2006
2007
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2009
2010

2001

year
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Drug purchases related to most frequent chronic
diseases during pregnancy, %

Drug purchases due
Women with special reimbursement for to special

drug purchases due to chronic disease reimbursement
Chronic disease n % 1 % 2 n % 2
Asthma 23 803 2,8 41,1 15751 66,2
Hypothyreosis 7 058 0,8 12,2 6 582 93,3
Epilepsy 6 866 0,8 11,9 3950 57,5
Rheumatoid arthritis 5204 0,6 9,0 2 148 41,3
Diabetes 4 440 0,5 7,7 4289 96,6
Crohn’s disease 4303 0,5 7,4 3180 73,9
Chronic hypertension 3250 0,4 5,6 2323 71,5
Psychosis 3001 0,3 5,2 1618 53,9

10f women with delivery

2 0f women with special
reimbursement
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Proprotions of number of drug purchases among pregnant
women according to age and chronic disease, Finland
1996-2010

Under 25 years (n=76 802)

25-34-years (n=272 014)
w1

m2
m3
m4
N >5

Over 34-years (n=87 160)

No special reimbursement due to
chronic disease (n=385 888)

Special reimbursemenr due to
chronic disease (n=50 088)

0% 20 % 40 % 60 % 80 % 100 %
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Pregnant women with drug purchases during pregnancy
and the mean number of drug purchases according to
exposure period of pregnancy, Finland 1996-2010

Parturients with drug purchases

Drug purchases per

Overall Due to a chronic disease parturient
exposure period n % n % % 1 n mean
one month prior to pregnancy 122622 14,3 11931 1,4 20,6 209 752 1,7
one T;”tt:l‘n:’;'s‘z;rm pregnancy and/or | ,oces; 311 | 30810 36 532 | 623112 23
1st trimester 206565 24,0 26131 3,0 45,1 411 708 2,0
2nd trimester 206691 24,1 | 28932 3,4 50,0 382 256 1,8
3rd trimester 206 150 24,0 28 794 3,4 49,7 384 191 1,9
pregnancy (1.-3. trimesters) 403081 46,9 | 38353 4,5 66,3 1179 695 2,9
one r;‘j::\; F;:g;:ﬂz;eg"ancy and/or | 435976 50,7 | 39371 46 680 |1391099 3,2
3 months after pregnancy 294990 34,3 24 880 2,9 43,0 558 671 1,9

10f women with special reimbursement
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Drug purchases during pregnancy according to the
Swedish FASS safety classification, Finland 1996-

2012

3%

6 %

@ Probably safe

O Potentially harmful
B Clearly harmful

53 % O Not classified

O n.a (null)
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Latest publications and submitted papers using
data from the Drugs and Pregnancy database

m  Malm H, Artama M, Brown AS, Gissler M, Gyllenberg D, Hinkka-Yli-Salomaki S et al. Infant
and Childhood Neurodevelopmental Outcomes Following Prenatal Exposure to Selective
Serotonin Reuptake Inhibitors: overview and design of a Finnish Register-Based Study
(FINESSI) (submitted)

m  Artama M, Gissler M, Malm H, Ritvanen A and the Drug and Pregnancy Group. Effects of
maternal epilepsy and antiepileptic drug use during pregnancy on perinatal health in
offspring— nationwide, retrospective cohort study in Finland. Drug Saf 2012 in press.

m Kieler H, Artama M, Engeland A, Ericsson O, Furu K, Gissler M et al. Selective serotonin
reuptake inhibitors during pregnancy and risk of persistent pulmonary hypertension of the
newborn; population based cohort study from the five Nordic countries. BMJ
2012;344:d8012.

m Malm H, Artama M, Gissler M, Ritvanen A. Selective serotonin reuptake inhibitors and risk
for major congenital anomalies. Obstet Gynecol 2011;118:111-20.

m  Artama M, Gissler M, Malm H, Ritvanen A; Drugs and Pregnancy Study Group. Nationwide
register-based surveillance system on drugs and pregnancy in Finland 1996-2006.
Pharmacoepidemiol Drug Saf 2011;20:729-38.

m  Gissler M, Artama M, Ritvanen A, Wahlbeck K. Use of psychotropic drugs before
pregnancy and the risk of induced abortion: population-based register data from Finland.
BMC Public Health 2010;10:383.
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Antiepileptic drug use during pregnancy and the risk for
major malformations

Taoble 2 Number ard prevalenor of congenital malformations i
the off¥pring of mothers ailh anticpilepdic medication during ike
fEirst frmmesier of pregnancy, ard OF wdth 855% CT for congendtal
mailformalion in readion do the offspring of cpilepdic motkers
withont articpalepiic medicadion during the fTrsd fnimestor of
pregnarcy by type of anfiepileplic medicalion, Finland 1957 to
2000

No. of births Frovalanca
with par 1,000
muaHormation births OR* 96% CI*

2B 1.00 Habormmea
=1 12T 072, 2823
BE 343 144 TH1

(5] 280 ued, TBE
23 0B3 016, 277
(=17 242 027,106
o]

102
107 418 231, TET
Bz 264 142 8.
3B au, 3. T2
47 1.76 O.61, 477
e im i e Artama et al. Antiepileptic drug use of
| i VPA o6 0es oot 1T women with epilepsy and congenital
monotharapy 42 1.6& 084, 250 . . .
Excluding VPA 2 08 040, 163 malformations in offspring. Neurology
Total polythorapy T 273 1.98, 584

e B EEBER oo e B Y cpuwasBE

Excluding VPA

19 180 045,538 2005;64:1874-1878

* (ther medication: amatazclamida, clobazam, donarapam. etho-
surimida, gnhapentin lamotrigina, phencbarhital, primidone,
tingabina, topirmmata, or vigabatrin.

AETY = antiapiloptic drug; VPA = valpmata.
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Use of antiepileptics during pregnancy in Finland
1996-2010, pregnancies ending in delivery
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Clonazepam
= Carbamazepine
= Oxcarbatsepine
Valproate
=== |_amotrigine
m— Topiramate
= Gabapentin
= |_evetiracetam

=== Pregabalin
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Use of antidepressants during pregnancy Iin
Finland 1996-2010, pregnancies ending in delivery

g 12 = |uoxetine
S 1,4 // Citalopram
§ > 12 === P aroxetine
*% é 0’; // / Sertraline
qg)_,-c 0,6 Fluvoxamine
‘2_ == Escitalopram
2 Mirtazapine

™ < Lo

(@) (@) o

o o o

AN (q\] AN
year

2006
2007
2008
2009
2010

= \/enlafaxine
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Selective Serotonin Reuptake Inhibitors and
Risk for Major Congenital Anomalies

Heli Malm, un, mp, Miia Artama, sz, rep, Miks Gissler, sSacs:, mp, and Annukka Ritvanen, sp

Table 3. Prevalence of Major Cardiovascular Anomalies in Offspring of Pregnant Women Exposed to
Selective Serotonin Reuptake Inhibitors

Flucoetine (1,818)

Atrial septal defects

Wentricular septal defects!

lsolated ventricular septal defecs

Excduding offspring in neonatal

care wnit treatment (1,516}

Right wentricular owtflow tract
defects™

Transpasition of great arteries

Conotruncal heart defects®
Left wentricular cutflow bract

anomalies
Atrial septal defects
Wentricular septal defects!
Right wentricular outflow: trac
defects™

Major chromosomal anomalies
amxcuded (959
Transpasition of great aderies
Conotruncal heart defects®
Left wentricular outflow tract
defects!

Major Cardiovasoular Anomalles

37 {204 of 10,000}
7 {39 of 10,000)
26 (143 of 10,000}
19 (105 of 10,000}
16 (106 of 10,000}

3 {17 of 10,000)

2

16 (165 of 10,000}
331 of 10,000)
10103 of 10,000}
3 {31 of 10,000)
3 (31 of 10,000)
2 u?lfl,{mll

Mo, Unexposed

113 (49 of 10,0000
2,423 (43 of 10,000

07 (6 of 10,000

Malm et al. Obstet Gynecol 2011;118:111-12(ii5 Artama

1.58{1.14-2.19)

LR R ]
1.65(1.12-2.43)
2.14{1.26-3.37)
2.500{1.52-4.0%

2.49 (080776

148 {0.37-5.91)

128 {D.FB-2.10

1.53 {040 4.74)
179 0L64-2.21)

470 (1.51-14.65} 4.68 (1.4B-14.74) 44—

140 (1.01-1.85)
1.52 (0.71-3.24)
149 (1.00-2.20)
203 (1.26-3.27)
247 (1.530-4.07)
2,68 (0.85-E.4%)

121 [0.30-4.94)

109 [0.66-1.79]

1.28 [0.47-4.000
1.01 (0.54-1.BE)

504 (1.63-15.78F 5.18 [1.64-16.34)

302 0LFE-12030 246 (0060-10003)



"
Selective Serotonin Reuptake Inhibitors and
Risk for Major Congenital Anomalies

Heli Malm, un, mp, Miia Artama, s, rep, Miks Gissler, MSacs:, map, and Annukka Ritvanen, sp

Table 4. Adjusted Odds Ratios and 95% Confidence Intervals for Organ System-Spedific and Some
Previously Reported Major Congenital Anomalies in Relation to Selective Serotonin Reuptake
Inhibitor Use

mm

Oirgan Sysiam Fluosedne Farose@ng Sertrading Esdiialopram Flurroxaming
m £97 1818 FLE ELS A41 240
Coneal nenie 103 OLa- 157 120 IJI.I:.{- 2019 095 04205 D32 Inos-2 3T 135 (ED-3 .60 2 53T
Moural mahe 1.85% M.0F-3 189 LET A E£3) 137 437210 I.EL D 15-32073)

defoes”
Eesplmory ua DLET 281360 048 @716 103 @033 3251 QLT oS 478 O3 (0 104530
Cleh lip with QLY D215 OLEE ERIE 2.E2F 048 OAF-ZAF 091 iL13-£53 1.0 (147 2

of withous

chol padsae
Cleh palsms 1.1E BT ) OB 332470 1030333325 TASINSE8-T14 1A 0 3IZ-E Tl
Dagesive Sysom OLAT LS4-1.3E 05 4L 1.ES) OSO0@3IT-2071 QLT IL17-248s 1.09 (3X-Z. 41 135 S-Sl
Urogenins 1.09 030150 091 L3154 1A O.E8- 248 151 IDTE-J.045 12 (X274 O3 MLOE- T 6D
T T 096 DLFE-123 104 72150  OE9 040-1.0F 10 e -2 o) 057 (0501 B 133 0 E4-2 75 079 OUHD-3.09
Chmptaboceks OLAT L11-1.94 OS7 @704 1.3 i03IE- 1335
Crenkeymoacss 153 O£1-387 149 03 L0150 LIZ@E-87i R1EIn30-15.64)  ZAZ 033178

—, N Cases

Data are adpsted odds mtio (95%. confidence ink=ndalll

Logistic regression analyses adjusted o matemal age at the end of pregrancy, parity, year of pregnancy ending, marital stahes, smoking
any time during pregnancy, other reimbursed pspchiatric medicine purchases, and entilement for special reimorsement fior
prepregnancy diabetes. “Exposed™ are offspring of pregrant women with ope or mone selective ssolonin reupitades nhibibor dneg
p.-tl'n:sd.lmgl:hepu'lnﬂd'l month before pregnancy until 12 completed gestational weeks. Comparisons made  with
urrm:pnmad oifspring of pregnant women with o punchases of selective serolonin reupiaie inhibiiors or the indevidual

selective: serobonin reuptals inhilbritor drug analyzed during the same shudy pericd.
* Including anencephaly, encephalocele, and spina bifida.
* Also inchuding limb defects.

Miia Artama Source Malm et al. Obstet Gynecol 2011;118:111-120
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Gisker o al BMC Puble Health 2010, T3S
e ey o AT - DA O E (H—I-il\c
Pubhc Hembith
RESEARCH ARTICLE Open Access

Use of psychotropic drugs before pregnancy and
the risk for induced abortion: population-based
register-data from Finland 1996-2006

Mika Gissler"_ Miia Arama’_ Annubda Ritvanen’. Kristian Wahlbed"*

Gieslkr o al BMC Public Mealth 2010, TR Page T of 10
it e o mesd oen el com 14T 1 - 28580 100 38

Table 4 The proportion of terminated pregrances among primigr evid e wsing & medi cinle 0-3 mo s
before pregnancy, Finlamnd 199620046
ATC mode 0 ENOS HOS A HNOSH u;_:r_ Hosa oS C
Terminmaed pregranoes per 100 e uh | a0 = 1 ara 1rs
Crude OR 2= L4 149 LG Z0F (AR
s ) 1.2 ol -] 121-189 L4F202 154-220 CLEH 4G
Adjused R L= 173 146 1.4
s ) 118 129216 12105 e o235y
Embroson, % 40 49 1 4 4F w O

Exmclundirny 704 irthorand J B thowl dhosi B Rl sl
1) i By v, e, g, bl e amd e iereie preciion.
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RESEARCH

Selective serotonin reuptake inhibitors during
pregnancy and risk of persistent pulmonary
hypertension in the newborn: population based cohort
study from the five Nordic countries

| Expoesune o saloctive serotonin reupiake inhibitors (S5Ris) in gestational week 20 or later and risk for parsistent pulmomary

hyperiension of the newborn
Mo ol Infants with parsishent pu i nany hypertenslon of
thil newbarn [par 1000 Ddds ratlo (95% CF)

Drugs Wt ek Exposed Unadjuste Adjusied
Ay ESRI 1889 (1.2) 33 (0 25151038 2.1 1151030}
Flucaatine 1952 (1.2 227 23121043 2.0 {1010 28]
Chalogram 1936 (1.2 1S 2B (15M50) 2311210 4.1)
Parnieating 1950 (1.2 AL 2313078 2AH2I0ET)
Saraine 1048 (1.2} 105 28[151054) 2.3 11310 4.4]
Escaioram 1966 (1.2) 118 1.5 (0.2 1o 10.5) 1310210 8.5

“Adpsited Yor malamal ags, dspensed non-strdal antkinlammalony dnugs and antidateles dnigs, pre-eclamisia, chioni: ciseases during prAgRancy, country
ool Birth, b e, b of clalivary hoapital, and bith onder.

Source: Kieler et al. BMJ 2011;344:d8012.
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Strenghts of register-based data on maternal
medication during pregnhancy

m Excellent possiblilities for research and follow-up
Drug use during pregnancy

Detailed and large information on
m Maternal background factors
m pregnancy course and outcomes

Possibilities for long-term follow-up of mothers and
children

Possibilities for both cohort and case-control settings
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Limitations

m No Information on use of drugs outside
the reimbursement system
Over the counter medicines

Drugs given for institutionalised persons or in
hospitals

Use of medicines prescribed for other persons
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Limitations

m NO certain information on use of the
drug, or timing of drug use

m Later effects (I.e. cancer, infertility) can
be evaluated only with further linkages
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Conclusions

m Half of parturients had drug purchases
during pregnancy

m 6./ percent of parturients had at least one
chronic disease during pregnancy

m Most common maternal chronic diseases
were asthma, hypothyreosis and epilepsy
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THANK YOU!
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