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Background

The Antiretroviral Pregnancy Registry (APR) was designed 
to monitor prenatal exposures to antiretroviral therapy 
(Table 1) and detect a potential increase in the risk of 
birth defects. To ensure both rigor and consistency, the 
APR has predefined analytic methods and criteria for 
recognizing a potential signal.

Objective

To describe the APR's monitoring and analysis plan.

Statistical Considerations

Prevalence: number of birth defects / total number of live births
●  Compared to prevalence reported by CDC's population-based surveillance system 
●  First trimester exposures, in which organogenesis occurs, are compared to second/third trimester exposures 
●  Statistical inference based on exact methods for binomial proportions 

For all defects combined, a cohort of 200 exposed newborns is required to detect a doubling of risk 
compared to CDC's expected  prevalence, with 80% power and a Type I error rate of 5%. 

For specific defects, the power to detect an increased risk varies depending on the frequency of the 
defect in the population and the evolving size of the exposed group.  (Table 2)

Results

●  No signal has been detected to date
●  Sufficient power to detect signals for overall birth    
 defects and 4 specific drugs
●  As numbers increase, power to detect signals for other  
 drugs and specific subgroups of defects will be attained

Conclusion

Registries are important tools in the 
pharmacoepidemiologist's armamentarium. APR's 
monitoring and analysis plan is a useful strategy that 
could be adapted by other registries.
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Table 1: Registry Medications and Their Drug   
     Classifications

Defect Type

Any major birth 
defects

Heart & Circulation

Genital & Urinary 
Tract

Nervous System & 
Eye

Club Foot

Cleft lip with or 
without cleft palate 

Stickler syndrome

Population 
Rate**

3/100

1/115

1/135

1/235

1/735

1/930

1/10000

Number of 
Live Births 
Observed

50   
 200   
600   

2000   

50   
200   
600   

2000   

50   
200   
600   

2000   

50   
200   
600   

2000   

50   
200   
600   

2000   

50   
200   
600   

2000   

50  
200  
600  

2000  

Smallest Value 
of Relative Risk 
Detectable

 3.7
 2.2
 1.7
 1.4

 6.9
 3.5
 2.3
 1.7

 7.5
 3.7
 2.4
 1.8

 10.5
 4.8
 3.0
 2.0

 22.7
 9.0
 4.9
 2.9

 27.0
 10.4
 5.6
 3.2

 187.1
 58.0
 24.9
 10.9

*  Calculations were constructed using the methods     
 proposed by Selvin.
** Rates are as reported in the FDA guidance document.

Table 2: Relative Risk Calculations     
(assuming at least 80% power and significance 
 level = .05)

Defect Type

Any major birth 
defects

Heart & Circulation

Genital & Urinary 
Tract

Nervous System & 
Eye

Club Foot

Cleft lip with or 
without cleft palate 

Stickler syndrome

Population 
Rate

3/100

1/115

1/135

1/235

1/735

1/930

1/10000

Number of 
Live Births 
Observed

50   
 200   
600   

2000   

50   
200   
600   

2000   

50   
200   
600   

2000   

50   
200   
600   

2000   

50   
200   
600   

2000   

50   
200   
600   

2000   

50   
200   
600   

2000   

Probability of 
Observing 3 or 
More Defects *

0.1892
0.9407
0.9999
0.9999

0.0095
0.2528
0.8935
0.9999

0.0062
0.1860
0.8211
0.9999

0.0013
0.0547
0.4701
0.9909

<0.0001
0.0027
0.0497
0.5117

<0.0001
0.0014
0.0277
0.3640

<0.0001
<0.0001
<0.0001
0.0012

* Probabilities based on the binomial distribution.

Table 3: Statistical Probabilities      
Associated with Detecting Various     
Birth Defects - Using the "Rule of Three"

●   Is it a case to be 
  included in the 
  numerator?

Birth Defect Evaluation

●  Is the timing of exposure 
 relevant to the origins of the defect?
●  Is there another "cause" for 
 this defect (e.g., family history, 
 ethnic origin)?
●  Does the defect represent a 
 previously unseen event ?

New Report of
Birth Defect

Reports

Yes

Analysis Questions

●   Is there an increase from baseline 
  expectation for the frequency of 
  all defects or specific defects?
●   Is there a pattern of defects that 
  might suggest a common etiology?

Analysis

Report added to
composite data

Composite Data

Individual Case

Monitoring Criteria

Rule of Three: 
1

●  3 specific defects for any 
 specific exposure

Data

Criteria for Action

Threshold for Action: 
2

●  Determined by extent of 
 certainty about cases
●  Driven by statistical 
 considerations
●  Tempered by specifics of 
 cases

Other Data Sources
●   Animal teratogenicity data
●   Retrospective reports
●   Clinical trials in pregnancy
●   Scientific literature

Signal
Determination

1  The likelihood of finding 3 specific defects in a cohort of <600 by chance  
  alone is less than 5% for all but the most common defect classes (i.e., those  
  occurring with a rate of < 1/700).  (Table 3)

2  The strategy of "threshold" is based on the Council of International   
  Organizations for the Medical Sciences (CIOMS) which is designed to assure  
  prompt, responsible, and appropriate action in the event of a potential   
  signal.

Results -  January 1989 through January 2002

Number of Live Births     2416

Number of Live Births 55/2416 2.3% 
with at least one defect        95% CI =1.7 - 3.0

Prevalence and 95% Confidence Intervals of Birth Defects for exposures in:

First Trimester      24/952   2.5% 
  95% CI = 1.6 - 3.7

Second/Third Trimester     31/1464   2.1% 
  95% CI = 1.4 - 3.0

Risk of defects for first     Prevalence ratio = 1.2 
trimester exposures     95% CI = 0.7, 2.0
relative to second/third
trimester exposures

CDC's population-based        3.1% 
birth defects surveillance data      95% CI = 3.1 - 3.2

Monitoring System
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The
Antiretroviral
Pregnancy 
Registry

Advisory Committee 
●  Provides scientific guidance
●  Experts from academia, government, and  
 private sector

Sponsor Representatives
●  Provides safety monitoring & regulatory   
 management

Consultants
●  Pharmacoepidemiologist
●  Birth Defect Evaluator

Defect Review Subcommittee

●  Provides in-depth review of all defects

●  Representatives from Advisory Committee,    

 Sponsors, Consultants & Coordinating Center

Coordinating Center

●  Provides case management, data analysis &   

 reporting

●  Project Manager, Epidemiologist, Biostatistician,  

 Clinical Research Associates

Study Design

Prospective exposure-registration cohort - Health care providers 
voluntarily:
●  Register pregnant women exposed to antiretroviral therapy 
●  Report data on antiretroviral exposure throughout pregnancy
●  Provide fetal/neonatal outcome data

Outcome of Interest

Birth defect: any live birth or fetus > 20 weeks gestation with a 
structural or chromosomal abnormality.


