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Unique features

• Foetus is an ‘innocent bystander’
• Teratogenicity can be avoided 

– By not getting pregnant
– Birth of a malformed infant can be prevented 

by a termination of pregnancy (TOP)
• Therefore, false alarms can have profound 

consequences (e.g. Bendectin, spray glue)
• Perceived safety of OTC medication



Investigating birth defects

• 3-4% of all live births
• Cannot be ‘lumped’: variations in

– Gestational timing (e.g. chromosomal anomalies vs
NTDs vs microcephaly)

– Embryonic tissue of origin (e.g. cardiovascular defects, 
neural crest vs vasculature)

– Mechanism of development (effect on embryonic 
tissue for normal development)

• Therefore malformations caused by a drug will 
differ by timing of intake, sensitivity of the end 
organ, and mechanism of teratogenesis 



Implications for sample size

• Specific birth defects: 1:1000 to 1:10,000
• Follow a cohort of 100,000 pregnancies

– Say 100 of a specific birth defect
– If 10% exposure to a drug then 10 exposed 

cases
– If 3% exposed then 3 exposed cases

• Cannot assume a class effect of drugs….



Identifying teratogens

• High risk – thalidomide, isotretinoin –
overwhelm confounding issues

• Moderate risk – public health implications 
may be more – but need to consider 
confounders (e.g. ethnicity, alcohol, smoking, 
confounding by indication)

• Little is known about teratogenicity of 
prescription medication and even less of 
OTC medication
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Issues with measuring exposure

• Over the counter drug use (health care 
databases)

• Illicit drug use
• Recall bias 

– Attempts to address through choice of 
controls, interview techniques, quantifying the 
effect of recall



Issues with measuring outcome

• Need to take embryologic / teratogenic
approach - not necessarily organ specific



Issues with measuring confounding

• Confounding by indication 
• Reliability of smoking / alcohol / etc info
• Availability of info on e.g. ethnicity, 

nutrition
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Designs
• Large cohorts of pregnancies

+ prospective data collection
- sample size

• Pregnancy registries
+ prospective data collection
- selective loss to follow up, self-referral bias
- sample size (reassurance), confounding by 
indication
- data collection ends at delivery

• Case-control studies
+ sample size, OTC, confounders
- recall
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Strengths

• Sample size



Strengths

• Sample size

• Depends on data quality, but could include
• Confounders (age, ethnicity, smoking, 

alcohol)
• Specific drug exposure data
• Pregnancy terminations
• Follow-up of child



Limitations

• Non-compliance
• OTC
• Illicit drug use
• Timing of pregnancy / exposure
• Accuracy / details of outcome recording
• Accuracy / availability of info on 

confounders



Outline

• Drug safety in pregnancy research
– Principal considerations
– Measuring exposure, outcome, confounding
– Possible designs (strengths & limits overview)

• Primary care databases as one of the 
options
– Strengths & limitations in principle
– Some preliminary findings using the GPRD
– Implications



GPRD

• Longitudinal data collected in UK general 
practice

• 5% of UK population
• Investigator is data parasite
• >100,000 Read & OXMIS codes for 

symptoms & diagnoses
• Utility for drug safety in pregnancy 

research?



Identifying pregnancies on GPRD

• Maternity files mostly paper based 
• Diagnoses and symptom codes relating to antenatal, 

neonatal and postnatal care, pregnancy, childbirth and 
termination of pregnancy (TOP) (e.g. ‘antenatal visit 32 
weeks’, ‘forceps delivery’, ‘6-week postnatal check’).

• Each code was categorised for delivery/TOP, prematurity, 
postmaturity and postpartum.

• Codes were grouped into those providing sufficient 
evidence of pregnancy and those requiring additional 
evidence.

• Where appropriate, codes were assigned a gestation time.
• Linked to offspring where possible (79.7%)



Determining pregnancy episodes

Codes for 1) Delivery  2) TOP  3) Post-partum. 
Pregnancy start dates estimated from:
1. Expected date of delivery (EDD)
2. LMP; 
3. Gestational age; 
4. Default term for premature delivery (36 

weeks);  
5. Default pregnancy term (40 weeks for delivery, 

9 weeks for TOP).
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Results

• Over 900,000 
pregnancies identified

• 71.2% delivery, 
28.8% TOP

• LMP or EDD used in 
28.4%
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Pregnancy outcome 
by maternal age group
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Terminations: why?

• Algorithm devised for distinguishing 
between
– Spontaneous
– Medical reasons – ectopic / malformations
– Other reasons

• Free text for 1132 sample TOPs
– 33 cases with a malformation determined from 

the free text
– EDD / LMP information for  36.4%
– Algorithm picked up half of the BDs



Malformation Information
• ~~~~~~~ Foetal renal abnormalities. 

Medical ToP
• secondary scan at ~~~ showed severe 

facial abnormalities thought to be 
incompatible with life

• is having termination at 20 weeks, baby 
has transposition of great arteries

• spina bifida @23 weeks
• anencephalic foetus



Number of patients free text was requested and the 
number where no free text was available, by year of 

pregnancy termination
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Difference in TOP date derived from algorithm and the 
date of TOP obtained from free text
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What about malformations?

• An evaluation of rates on the GPRD is 
needed (e.g. Devine et al in PDS 2008)

• TOPs and BDs will need to be considered
• Quality of BD recording?



Table 1. Malformations diagnosed at any age for infants registered at 1 year 
 

 
Malformation class 

 
Nº of 
cases 

Verified via 
photocopied records 

 
Included    Excluded 

Pending 
verification 

from free text 

Central nervous system 5 3   2 

Congenital heart disease 43 28 2 13 

Orofacial cleft 7 4   3 

Eye 3     3 

Digestive system 4 1   3 

Internal urogenital system 23 12 4 7 

Hypospadias 26 6 6 14 

Talipes 17 4 1 12 

Hip dislocation/dysplasia 17 4 2 11 

Poly/Syndactyly 9 1 2 6 

Limb reduction 7 6   1 

Musculoskeletal 1   1   

Chromosomal 1 1     

Fetal valproate syndrome 4 2   2 

Other 10 1   9 

Total 177 73 18 86 

 



Can the GPRD replace / 
complement registries?





Other information?

• QOF in 2004



Records of alcohol use

Proportion of study population with 
record of alcohol usage
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Records of smoking status

Proportion of study population with 
record of smoking status
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Records of pre-pregnancy BMI

Proportion of study population with 
recorded BMI measurement
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Other information?

• QOF in 2004
• OTC use 
• Non-compliance
• Ethnicity 



Outline 

• Drug safety in pregnancy research
– Principal considerations
– Measuring exposure, outcome, confounding
– Possible designs (strengths & limits overview)

• Primary care databases as one of the 
options
– Strengths & limitations in principle
– Some preliminary findings
– Implications





Implications

• Primary care databases: key strength is 
sample size

• High risk teratogens +
• Moderate risk: +/-
• No system is perfect
• GPRD might be one of the few options to 

provide reassurance about risk



Implications

• Primary care databases: key strength is 
sample size

• High risk teratogens +
• Moderate risk: +/-
• No system is perfect
• GPRD might be one of the few options to 

provide reassurance about risk
• Equally, GPRD might give false alarms…
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