
International registry designed to monitor congenital    
anomalies following prenatal exposure to antiretroviral 
therapy (ART)
Voluntary, prospective, exposure- registration and     
follow-up study
Overseen by Advisory Committee representing CDC, NIH, 
FDA, and clinical specialists

Significance

Unique project expressly established to evaluate prenatal 
exposures to ARTs
Designed to assist clinicians and patients in weighing 
potential risks and benefits of treatment

Objective

Estimate prevalence of major birth defects and compare to 
general population
Provide early warning signal of major teratogenicity
Supplement data from animal toxicology, clinical, and 
epidemiological studies

Advisory Committee Consensus

Primary Registry Analysis (Prospective Reports) 

 For lamivudine and zidovudine sufficient numbers of first trimester exposures  have  
 been monitored to detect at least a 1.5-fold increase in risk of overall birth defects  
 and a 2-fold increase in risk of birth defects in the more common classes,     
 cardiovascular and genitourinary systems.  No such increases have been detected  
 to date.  

 For abacavir, efavirenz, nelfinavir, nevirapine, and stavudine sufficient numbers of  
 first trimester exposures have been monitored to detect at least a two-fold increase  
 in risk of overall birth defects.  No such increases have been detected to date.  

 Although no pattern of birth defects has been detected with didanosine**, the    
 Committee continues to monitor the apparent increased frequency of defects    
 among infants exposed to didanosine in the first trimester of gestation.

 To date, the Registry has not demonstrated an increased prevalence of birth    
 defects overall, within specific classes, or in women exposed to abacavir,     
 didanosine, efavirenz, lamivudine, nelfinavir, nevirapine, stavudine, or zidovudine  
 during the first trimester when compared with observed rates for “early      
 diagnoses” in population-based birth defects surveillance systems.  

 While the Registry has not detected a major teratogenic signal, the population   
 exposed and monitored to date is not sufficient to detect an increase in the risk of  
 relatively rare defects.

 These findings should provide some assurance when counseling patients.

Supplemental Analysis (Retrospective Reports) 

Retrospective Reports (cases reported after the outcome of the pregnancy is known):  
Isolated cases of neural tube defects with efavirenz exposure have been reported.  
No other pattern of defects has been found. ****

Clinical Studies: Review of information from clinical studies remains inconclusive.  
Data from further studies will continue to be examined by the Registry.

Literature Cases:  To date, no signal has been identified in any of the published 
studies reviewed.

*  Birth defects include: tracheomalacia, horseshoe kidney, spinal muscular atrophy,  
 ankle anomaly, bigeminy, hypospadias, hip subluxation, hydronephrosis,     
 transposed organs, polydactyly, atrial septal defect, and 2 with Down syndrome

**** Birth defects include: CNS abnormality, brain ventriculomegaly, Dandy Walker   
 malformation, and 3 with myelomeningocele
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Success

Success of the Registry depends on
 Broad participation of health care providers who register  
 patients and provide follow up information
 Complete ascertainment of data on
  - Pregnancy and prenatal events
  -  Prenatal ART drug exposure
  -  Birth outcomes and defects

Contacts

www.APRegistry.com (website)
registry@nc.crl.com (e-mail)

The Antiretroviral Pregnancy Registry 
Research Park
1011 Ashes Drive
Wilmington, NC 28405

 US, Canada (toll-free)  International
  Phone:  800-258-4263     Phone:  910-256-0238 
  Fax:  800-800-1052    Fax:  910-256-0637
 UK, Germany, France (toll-free)  Europe
  Phone:  00800-5913-1359     Phone:  +32-2-714-5028
  Fax:  00800-5812-1658    Fax:  +32-2-714-5024

Drugs included in the Registry

Nucleoside Reverse Transcriptase Inhibitors (NRTI) 

     abacavir (ZIAGEN®, ABC)               
     didanosine (VIDEX®, VIDEX® EC, ddI)           
     emtricitabine (EMTRIVA®, FTC)             
     entecavir (BARACLUDE™, ENT)      
  lamivudine (EPIVIR®, 3TC)               
     stavudine (ZERIT®, d4T)                
     zalcitabine (HIVID®, ddC)               
     zidovudine (RETROVIR®, ZDV)              
     abacavir/lamivudine/zidovudine (TRIZIVIR®, TZV)  
     lamivudine/zidovudine (COMBIVIR®, AZT+3TC)    
Non-nucleoside Reverse Transcriptase Inhibitors (nnRTI) 

     delavirdine mesylate (RESCRIPTOR®, DLV)          
     efavirenz (SUSTIVA®, STOCRIN®, EFV)           
     nevirapine (VIRAMUNE®, NVP)              
Nucleotide Reverse Transcriptase Inhibitors (NtRTI) 

     adefovir dipivoxil (HEPSERA®, ADV)           
     tenofovir disoproxil fumarate (VIREAD®, TDF)         
Protease Inhibitors (PI) 

     amprenavir (AGENERASE®, APV)             
     atazanavir sulfate (REYATAZ®, ATV)            
     fosamprenavir calcium (LEXIVA®, FOS)           
     indinavir (CRIXIVAN®, IDV)               
     lopinavir/ritonavir (KALETRA®, LPV/R)       
     nelfinavir (VIRACEPT®, NFV)              
     ritonavir (NORVIR®, RTV)               
     saquinavir (FORTOVASE®, SQV-SGC)           
     saquinavir mesylate (INVIRASE®, SQV-HGC)
  tipranavir (APTIVUS®, TPV)        
Fusion Inhibitors 

     enfuvirtide (FUZEON®, T-20)   

     Retrospective   

 Secondary Review for
Clusters and Patterns

Prospective

Secondary Analyses

  Retrospective   Clinical Trials

Timing, Dosage, Type of Antiretroviral Drug Use,
Concomitant Exposures, and

Pregnancy Outcome/Birth Defect at Time of Delivery

Primary Analysis

Prevalence =

CDC MACDP*  3/100 live births
1st trimester vs 2nd & 3rd trimester

number of defects

number of live births

Study Design

Prospective exposure-registration cohort 
Health care providers voluntarily:
 - Register pregnant women exposed to ART 
 - Report data on ART 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.

Study Population

Prospective data   --   1989 through 1/2005

Pregnancies enrolled           5904
Outcome pending              223 (3.8%)
Lost to follow-up          637 (10.8%)
Evaluable pregnancies      5044 (85.4%)

Demographics

Median Age = 28 years, range = 13-48

Reports from 44 countries, including: 
    US    90%
    UK        3%
    France       2%
    Germany       1%
    Australia     1%
    Brazil     1%
    South Africa 1%
 Other     1%

CD4 T-Cell

45%

17%

7%

31%

Unknown/
Missing

200 - 499
cells/ul

>= 500 cells/ul

< 200 cells/ul

Birth Defects

Confidence Intervals for Birth Defects – All Prospective Registry  
Cases with Follow-up Data Closed Through 31 Jan 2005

Number of Live Births                   4791
Number of outcomes with at 
 least one defect  117 (2.4%)

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

 First Trimester  54/1835 (2.9%)
    (95% CI 2.2 – 3.8)
 Second/Third Trimester  63/2956 (2.1%)
    (95% CI 1.6 – 2.7)
 Any Trimester  117/4791 (2.4%)
    (95% CI 2.0 – 2.9)
Risk of defects for first trimester  1.38 (95% CI 0.96 - 1.98)
exposures relative to second/third
trimester exposures

Birth Defects

Prevalence of Birth Defects (95% CI) 
First Trimester Exposure

 
Lamivudine 39/1432 2.7% (1.9 – 3.7)
Zidovudine 38/1278 3.0% (2.1 – 4.1)
Nelfinavir 19/496 3.8% (2.3 – 5.9)
Stavudine 11/431 2.6% (1.3 – 4.5)
Nevirapine 9/419 2.1% (1.0 – 4.0)
Abacavir 9/286 3.1% (1.4 – 5.9)
Efavirenz 5/206 2.4% (0.8 – 5.6)
Didanosine 13/205 6.3% (3.4 –10.6)

Conclusion

Pregnancy Outcomes

Evaluable
Pregnancies

(5044)

Pregnancy
Outcomes

(5124)79 multiple births

Live birth
4791 (94%)

Stillbirth (1%)

Spontaneous
abortion (2%)

Induced
abortion (3%)

ART Exposure

3rd Trimester
772 (15%)

1st Trimester
2088 (42%)

2nd Trimester
2184 (43%)

ART by trimester of earliest exposure

MACDP - Metropolitan Atlanta Congenital Defects 
Program monitors birth defects in Metro Atlanta 
(population 3 million, 50,000 annual births)

*


