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ADHD and pregnancy

 Possibility of pregnancy affecting ADHD symptoms through, 

among other things, hormonal changes

 Little is known about the effect of treatment on occupational

function, interpersonal relationships, comorbidity and quality of

life

 Treatment decisions are affected by pregnancy

 Many women discontinue medication during pregnancy and during 

breastfeeding

3

(Freeman 2014)

Trends in the use of ADHD drugs among 

adults

4

(Raman et al., 2018, Lancet Psychiatry)
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ADHD medication during pregnancy

 Not all pregnancies are planned and drug exposure 

during pregnancy may be unintentional

 ADHD associated with teenage pregnancies

 Limited data on the safety of ADHD drugs

 Congenital malformations

 Animal studies on amphetamines and heart 

malformations

 Contradictory results from observational studies

5

(Kooij et al. 2019)

Drugs - the most common treatment 

in healthcare

Goals: effective and safe
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Thalidomide  1956 - 1962

Alison Lapper, 1961-

1358 December 16, 1961 LETTERS TO THE EDITOR THE LANCET

• Anxiety, trouble sleeping, nausea 
and vomiting of pregnancy
• Malformations – 10 000 children

7

Normal frequency of birth defects

 Major malformations (being treated): About 2%

Only about 1% of serious malformations are due 

to the mother's use of a drug during pregnancy

Most often unknown cause

 Any malformation: About 3,5%

 At age 4: About 4%

www.janusinfo.se
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 Drugs have side effects

Are the positive effects large enough to 

accept the side effects? Risk / benefit?

Catch 22: 

- Drugs must be used to obtain data on their effects. 

- You do not want to prescribe medicines for which you 

have too little data.

9

Drug development
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 Malformations are rare

 ADHD medication during pregnancy is rare

 Large databases are needed => Nordic and American data 

combined

 Risk of malformation after exposure during the first trimester of

 Methylphenidate (Ritalin, Concerta, m.fl.)

 Amphetamines incl. dexamphetamine (Attentin, Adderall in US)

(Huybrechts et al., 2018. JAMA Psychiatry 

2018;75(2):167–75.)
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Methods

 Cooperation between Nordic countries and the United States –

InPreSS, International Pregnancy Safety Study

 2,6 million live born in the Nordic countries and 1.8 million in the US

Denmark
2005-2012

Finland
1996-2010

Iceland
2003-2012

Norway
2005-2012

Sweden
2006-2013

US (MAX)
2000-2013
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Identification

& 

inclusion OutcomeExposure

Follow-up

Live births

during the 

study period

1 filled prescription of

methylphenidate or 

amphetamines in the 

first trimester

Covariates

Major congenital

malformations

Year, maternal age, 

smoking, obesity, 

ADHD and other 

maternal chronic 

diseases, including 

psychiatric, and use 

of potentially 

teratogenic drugs

Methods

13

Occurrence of malformations

US

14

(Huybrechts et al., 2018)
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Malformations – methylphenidate 

US

15

(Huybrechts et al., 2018)

Malformations – amphetamines

US

16

(Huybrechts et al., 2018)
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Malformations  – metylphenidate

Meta-analysis for the US and the Nordic 

countries

 No risk increase

17

(Huybrechts et al., 2018)

Cardiovascular malformations – methylphenidate

Meta-analysis for the US and the Nordic countries

18

(Huybrechts et al., 2018)

 A potential risk increase of 28%
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Summary results

• Neither methylphenidate nor amphetamine 
were associated with malformations in general

• A possible small risk increase for 
cardiovascular malformations associated with 
methylphenidate

• Meta-analyzed relative risk: 1.28 (95% CI 1.00-
1.64)

• No cardiovascular risk increase for 
amphetamines

(Huybrechts et al., 2018)
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Methylphenidate, cardiovascular malformation: 

what does the relative risk mean?

20

 Methylphenidate compared to no treatment:

increased risk of cardiovascular malformation

(adjusted RR 1,28, 95% Cl 1,00-1,64)

i.e. about 28% increased risk. So instead of 1% => 

1,28%

Instead of 10 per 1000 => 13 per 1000

Out of 13 cardiovascular malformations in children of 

women taking methylphenidate, 3 of 13 may be related 

to methylphenidate, ie. 23%
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Limitations

 Misclassification of drug exposure

 Misclassification of malformations

 Possible remaining confounders, such as smoking, 

substance abuse & alcohol

(Huybrechts et al., 2018)
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Perinatal Outcomes After Treatment 

With ADHD Medication During Pregnancy

 The study included 964,734 children born between 2006 and 

2014 in Sweden.

 Drugs during pregnancy: Methylphenidate, dexamphetamine, 

lisdesamphetamine, modafinil, atomoxetine

 Comparators

 Children whose mothers did not use any of these during pregnancy

23

(Nörby et al., 2017)

Study populationen

24

ADHD medication

during pregnancy

N = 1591

No ADHD 

medication

N = 953 668

Maternal age, year

<20 12.3% 2.0%

35+ 14.2% 21.7%

BMI

<18.5 2.2% 2.2%

>30 17.6% 11.4%

Missing information 7.2% 7.9%

Maternal smoking

Yes 33.5% 5.9%

Missing information 4.1% 4.6%

(Nörby et al., 2017)
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ADHD medication

during pregnancy

N = 1591

No ADHD 

medication

N = 953 668

Not living with father of child 31.2% 6%

Maternal disease

Diabetes 0.9% 0.6%

Gestational diabetes 1.3% 1.1%

Hyperthyroidism 2.8% 1.8%

Essential hypertension 0.4% 0.4%

Severe preeclampsia 1.1% 0.9%

Crohn’s disease 0.1% 0.3%

Cesarean delivery 22.5% 16.6%

Use of other nurotropic drugs

Opioids 15.0% 4.4%

Antiepileptics 9.7% 0.5%

Psycholeptics (antipsychotics) 34.9% 2.3%

Antedepressants 31.8% 3.3%

Alimemazine (Theralen) 4.1% 0.1%

Promethazine (Lergigan) 28.1% 7.7%

Results

 964 734 babies

1591 (0,2%) ADHD drug exposed during pregnancy

 ADHD-treatment compared to no treatment

 Increased risk of neonatal care: aOR 1,5  (95% Cl 1,3-1,7)

 Increased risk of CNS-disorders: aOR 1,9 (95% CI 1,1-3,1)

(seizures, hypotonica, other brain disorder)

 Increased risk of premature birth (week 32-36): aOR 1,3 (95% CI 

1,1-1,6)

 No increased risk of congenital malformations or death

26

(Nörby et al., 2017)
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(Nörby et al., 2017)

Results

What do the relative risks mean?

28

 ADHD treatment compared to no treatment

 Increased risk of neonatal care (aOR 1.5, 95% CI 1.3-1.7)

I.e. about 50% increased risk. So instead of 8% => 12%

 Increased risk of CNS disorders (aOR, 1,9, 95% CI 1,1-3,1)

I.e. about 90% increased risk. So instead of 0,3% => 0,6%

oPremature birth, week 32-36 (aOR, 1,3, 95% CI 1,1-1,6) 

I.e. about 30% increased risk. So instead of 4% => 5%
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” Treatment with ADHD medication during pregnancy 

was associated with a higher risk for neonatal morbidity, 

especially central nervous system–related disorders 

such as seizures.”

Note: the difference between relative and absolute 

risks!

29

(Nörby et al., 2017)

 “In the analyzes, as far as possible, we have tried to adjust for 

these confounding factors. However, there are likely to be 

differences between the groups, which we cannot compensate 

for. Thus, it is difficult to determine to what extent the increased 

morbidity is due to the ADHD drugs. "

 “The results can still be seen as reassuring. If a woman is in dire 

need of ADHD medication during pregnancy, treatment should 

continue.. "

30

Conclusions, ctd.

(Nörby et al., 2017)
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Guidelines for ADHD - pregnancy

31

European Concensus Statement

 As suggested by population-based studies, MPH or 

amphetamine exposure during pregnancy is not related to 

higher rates of any congenital malformations (Dideriksen 2013; 

Pottegård 2014; Huybrechts 2018)

 For cardiac malformations, MPH use was associated with a 

small increased risk, but amphetamine use was not (Huybrechts 

2018). 

32

(Kooij et al., 2019)
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 Some evidence suggesting that treatment with MPH or ATX 

might increase the risk of miscarriage1, 2

 Several confounding factors such as younger age and 

social disadvantage, could explain the association3

 Use of stimulant medication during pregnancy associated with

miscarriage to the same degree as having ADHD itself2

 Potential adverse effects on the fetus - considered against the 

possible adverse effects of interrupting treatment abruptly in 

women with ADHD4,5

 Each case should be assessed individually

 Amphetamines may be given preference over other medications

(1Diav-Citrin 2016; 2Bro 2015; 3Haervig 2014; 4BoleaAlmanac 2014, 5McAllister-

Williams 2017) 
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European Concensus Statement. Ctd.

 For the mother with ADHD: Association with impulsivity, 

substance abuse, traffic risks etc.

 Functional impairment can vary, and when moderate to severe, 

the benefit of stimulant  medication use can outweigh risks of 

medication exposure (both known and unknown).

34

Review:
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(Baker & Freeman, 2018)

If you decide to medicate for ADHD during

pregnancy, the woman should be informed about

known risks and benefits of treatment

The lowest possible dose of the drug should be 

used

Non-pharmacological efforts should be maximized

(Baker & Freeman, 2018)
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Thank you!

johan.reutfors@ki.se
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