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Why study pharmacokinetics of ARVs
in pregnant women?

• Pregnancy may induce changes in PK of ARVs:
• Increased volume of distribution
• Reduced absorption from GI tract
• Increased hepatic blood flow
• Increased enzyme activity
• Reduced protein binding

• In many cases lower plasma concentrations are the result

• Adequate exposure to ARVs is necessary to maximalise VL 
reduction and prevent resistance

• Low VL is needed to prevent MTCT



AUC: -28%
Cmin: -56%



AUC: -45%
Cmin: -61%



Pharmacokinetics in US Guidelines



PANNA’s mission: 

Evidence-based dose 

recommendations for all ARVs 

to be used in pregnancy



Compounds under investigation

NNRTI
• Etravirine (class B) 200mg BID
• Efavirenz (class D) 600mg QD,   UK/Ireland only
NRTI
• Emtricitabine (class B) 200mg QD
• Tenofovir (class B) 245mg QD
PI
• Atazanavir (class B) 300mg/100mg RTV QD; 400mg QD; 400/100mg QD 
• Fosamprenavir (class C) 700mg/100mg RTV BID; 1400mg/200mg RTV QD
• Darunavir (class C) 600mg/100mg RTV BID; 800/100mg QD
• Tipranavir (class C) 500mg/200mg RTV BID
• Indinavir (class C) 800mg TID; 800mg/100mg RTV BID
Integrase inhibitor
• Raltegravir (class C) 400mg BID
Entry inhibitor
• Enfuvirtide (class B) 90mg BID
• Maraviroc (class B) 300mg BID
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Can be extended with new ARVs on the market and medication for other viral infections (to be treated during pregnancy to decrease PMTCT). 



Outline PANNA study protocol

• General study protocol, not specified per drug
• Patient is eligible if HAART contains at least one drug from 

the list (no or limited PK information) : efavirenz in UK and 
Ireland only

• PK at third trimester (preferably Week 33) and >2 weeks 
PP (pref week 4-6)

• N=16 per drug
• Cord blood sampling at delivery
• Sparse PK sampling of the child if treated with the 

compounds on the list
• Safety/efficacy/adherence measurements
• Central PK lab or local lab with sufficient QA/QC
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What do we collect from the child?
Date of delivery
Way of delivery
Weight mother

Information on the child:
Gender
Body weight at birth
HIV RNA (date + result)‏
Congenital abnormalities reported?
APRegistry form will be attached
Follow up up to 2 years



Outline PANNA study protocol

Delivery
• Date of delivery
• Way of delivery
• Weight mother

Information on the child:
• Gender
• Body weight at birth
• DNA PCR child
• Congenital abnormalities reported?
• APRegistry form will be attached
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Follow up up to 2 years



Outline PANNA study protocol

PK part only in case the child needs treatment with one of the listed 
compounds

 

Item Week1 Week 3 Week 4 or 6 

Demographics X   

Body weight X X X 

Drug levels  X X X 

Adverse events X X X 

Concomitant 

medication 

X X X 
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PANNA network collaboration

• Selection of sites capable of doing 12h or 24h PK recordings
• Large site (preferably >40 deliveries/year) 
• Multidisciplinary team
• Research unit/clinical ward & lab facilities (handling, 

storage) 
• Regional collaboration preferred
• European (NEAT) & Canadian sites

• Target: sufficient sites to cover >500 deliveries/year



Dublin
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Nijmegen 
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Website: www.pannastudy.com



Status and milestones

• First exploratory meeting during PENTA meeting June 2008

• May 2011: 
• 17 Centres open for inclusion: The Netherlands (3), Spain (2), Italy (1), 

UK (3), Germany (5), Ireland (2), Belgium (1)
• Ottawa, Portugal, France: NA and ethics being worked on
• 36 patients included; 4 dropped out prior to first curve; 

2 did not have a post partum curve
• 6 compounds

• December 2012 TARGET: 
• For 5 drugs: data from 16 patients
• Other agents: 5-10 patients



Status and milestones



Status and milestones





First preliminary results raltegravir
Presented as poster at HIV PK workshop April 2011

Values are n for categorical variables and median (range) for
continuous variables.

Subject characteristics

Values are n for categorical variables and median (range) for continuous variables.



First preliminary results
Raltegravir PK parameters

Values presented as median (range)



First preliminary results

Presented as poster on the HIV-PK 
workshop April 2011



First preliminary results

Conclusion

•In this small population (n=6) exposure to raltegravir was not lower
during pregnancy (third trimester) than post-partum. This is in
contrast to a number of other antiretroviral agents, especially
protease inhibitors.

•Raltegravir efficiently crosses the placenta.

•These results need to be confirmed in a larger group of patients.



Sponsors

• NEAT/PENTA

• Merck

• BMS

• CTN (Canada)

• Negotiations with other companies are ongoing



Contact details

• Project coordinator: Mrs Angela Colbers: 
A.Colbers@akf.umcn.nl

• Principal Investigator: Dr David Burger: 
D.Burger@akf.umcn.nl
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