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Panel’s Recommendations 

• Given the clear and proven benefits of HIV treatment in pregnancy, antiretroviral therapy (ART) should 
not be withheld due to concern for possible associations with adverse neonatal and pregnancy outcomes 
(AII). 

• ART use should not be avoided or withheld before conception or in early pregnancy for the purpose of 
preventing preterm birth (AII). 

• ART should not be avoided or withheld to prevent hypertensive disorders of pregnancy (HDP) or stopped 
if HDP develop (AIII). 

• Enhanced antenatal surveillance of fetal growth in the third trimester may be considered for pregnancy in 
the setting of HIV, especially those who are prescribed ART with boosted protease inhibitors, due to the 
increased risk for low birth weight or small-for-gestational-age infants (CIII). 

Rating of Recommendations: A = Strong; B = Moderate; C = Optional 

Rating of Evidence: I = One or more randomized trials with clinical outcomes and/or validated laboratory 
endpoints; II = One or more well-designed, nonrandomized trials or observational cohort studies with 
long-term clinical outcomes; III = Expert opinion 

In this section, the Panel on Treatment of HIV During Pregnancy and Prevention of Perinatal 
Transmission (the Panel) provides a summary of data published in the preceding 10 years on 
antiretroviral therapy (ART) and adverse pregnancy outcomes. Regardless of antiretroviral (ARV) 
drug use, there may be increased risk for adverse neonatal outcomes for pregnancy with HIV. These 
outcomes may include preterm birth (PTB) (delivery before 37 weeks of gestation), low birth 
weight (LBW) infants (those weighing <2,500 g), small-for-gestational-age (SGA) infants (those with 
a birth weight <10th percentile expected for gestational age and sex), and stillbirth (delivery of a 
nonviable infant after 20 weeks). The gestational age cutoff used to define stillbirth in the studies 
described varies between ≥20 weeks and ≥28 weeks. Limited data suggest a potential association 
between HIV infection and hypertensive disorders of pregnancy (HDP) (i.e., chronic hypertension, 
gestational hypertension, preeclampsia, and eclampsia). As a result of variable study periods, some 
of the data described in this section involve historical ARV drugs that are no longer commonly 
prescribed. For additional historical data related to this topic, please refer to the archived versions of 
this section. For information related to ARV drug use and teratogenicity (i.e., their relation to birth 
defects), please refer to Teratogenicity and the individual drug sections in Appendix B: Safety and 
Toxicity of Individual Antiretroviral Agents in Pregnancy and Table 14. Antiretroviral Drug Use in 
Pregnancy: Pharmacokinetic and Toxicity Data in Human Pregnancy and Recommendations for Use 
in Pregnancy. 

Interpretation of Adverse Pregnancy Outcomes Data 

Multiple studies have evaluated the potential association between ARV drug use and PTB, LBW, 
SGA, and stillbirth with conflicting results. These adverse outcomes often occur without an 
identifiable cause, and it can be difficult to establish a causal link with medication exposure. 
Adverse pregnancy outcomes are relatively common, so a small increase in risk can have 
substantial public health impact. 

https://clinicalinfo.hiv.gov/en/guidelines/archived-guidelines/perinatal-guidelines
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https://clinicalinfo.hiv.gov/en/guidelines/perinatal/safety-toxicity-arv-agents-drug-use-pregnant-overview?view=full
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/safety-toxicity-arv-agents-drug-use-pregnant-overview?view=full
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/safety-toxicity-arv-agents-drug-use-pregnant-full
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Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions  
to Reduce Perinatal HIV Transmission in the United States C-102 

Much of the conflicting data in earlier studies about ARV drugs and adverse pregnancy outcomes 
can be ascribed to the use of inappropriate comparison groups and failure to stratify the data by 
timing of ARV drug initiation (before or after conception). Pregnancies impacted by HIV during which 
ART is not used are not an appropriate comparator for pregnancies during which ART is used 
because of an increased risk of adverse outcomes due to immunocompromised status. Comparing 
ART use during pregnancy to pregnancies that are not impacted by HIV is confounded by HIV 
status. In the setting of limited data, the Panel may reference studies with these comparators. 

Some evidence suggests that the risk of adverse outcomes varies by ARV drug—even within ARV 
drug classes—and the timing of ART initiation. A suggested approach to evaluate ART and 
pregnancy outcomes is to use a comparative safety approach in which ARV drug regimens or ARV 
drug classes are compared with each other. Studies evaluating the safety of newer ART, specifically 
integrase strand transfer inhibitors (INSTIs), on pregnancy outcomes are reassuring.1 More studies 
are needed to fully evaluate the association between the risk of adverse pregnancy outcomes and 
the use of specific ARV drugs, classes of ARV drugs, and ART. 

Preterm Birth 

Multiple meta-analyses and systematic reviews have evaluated the potential association of ARV 
drug use and PTB, and most have not demonstrated a significant association between ARV use and 
PTB. The sample sizes pooled for these meta-analyses ranged from 13 to 90 studies and included 
11,224 to 37,877 women and/or infants. Most of the studies that were included were observational 
studies, and most were older studies that do not include ARV drugs currently used.2-7 A large 
meta-analysis of 61 observational studies (n = 409,781) compared the risk of PTB in ART-naive 
women and women with HIV who were prescribed zidovudine (ZDV) single-drug therapy or ART. 
Although the risk of any PTB in women with HIV who were prescribed ART compared with 
ART-naive women with HIV was not significantly different, women who were prescribed ART were 
less likely to experience spontaneous PTB (relative risk 0.46; 95% confidence interval [CI], 
0.32–0.67).5 Another meta-analysis compared pregnancy outcomes between women with HIV who 
received tenofovir disoproxil fumarate (TDF)–based regimens and women who received regimens 
that did not contain TDF. This study found no difference in the risk of PTB between these 
two groups.2  

Multiple observational studies describe an association between the use of ARV drugs during 
pregnancy and an increased risk of PTB.4,8-19 In general, the observational studies reviewed in this 
section have not comprehensively controlled for all factors that may be associated with PTB. An 
observational study that evaluated ARV drug use among women with HIV in British Columbia 
reduced confounding variables by excluding multiple gestation pregnancies and antiquated ARV 
drug regimens (i.e., single-drug therapy, two-drug therapy, and triple nucleoside reverse 
transcriptase inhibitor [NRTI] regimens). The authors concluded that women with HIV were twice as 
likely to experience PTB as the general population. Women with HIV on any ART were less likely 
than women with HIV not on ART to have spontaneous PTB (hazard ratio [HR] 0.54; 95% CI, 
0.29–1.04), and the protective effect for each week of ART was cumulative (HR 0.98; 95% CI, 
0.96–0.99). Neither preconception nor first-trimester ARV use was associated with PTB.20 

Antiretroviral Therapy and Preterm Birth 

Integrase Strand Transfer Inhibitor–Based Regimens 

INSTIs are a preferred class of ARV drug for HIV treatment in pregnancy. Compared to other ARV 
drug classes, INSTI use does not appear to be associated with an increased risk of PTB. In the 
VESTED International Maternal Pediatric Adolescent AIDS Clinical Trials (IMPAACT) randomized 
controlled trial (RCT) comparing pregnant participants receiving efavirenz (EFV)/TDF/
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emtricitabine (FTC) (n = 207), dolutegravir (DTG)/TDF/FTC (n = 202), and DTG/tenofovir 
alafenamide (TAF)/FTC (n = 208), women taking ART with EFV were more likely to experience PTB 
than women taking ART with DTG/TAF/FTC (12% vs. 6%; 95% CI, -11.8% to -0.9%; P = 0.02). The 
percentage of PTB was similar between DTG ART groups.21  

Observational studies of INSTI use during pregnancy have not reported an association with an 
increased risk of PTB when compared with non-INSTI ART. Additionally, when compared with one 
another, individual INSTIs have not been associated with an increased risk of PTB.16 Very limited 
data suggest no association between the use of long-acting injectable cabotegravir in combination 
with rilpivirine during pregnancy and PTB.22 However, this dataset was too small to make definitive 
conclusions regarding adverse neonatal and pregnancy outcomes. In conclusion, INSTI use in 
pregnancy has not been associated with an increased risk of PTB compared to other ARVs. 

Nucleoside Reverse Transcriptase Inhibitor–Based Regimens and Non-nucleoside 
Reverse Transcriptase Inhibitor–Based Regimens 

Data regarding an association between NRTI and non-nucleoside reverse transcriptase 
inhibitor (NNRTI)–based ART and PTB are inconclusive. A meta-analysis of 17 studies of women 
with HIV who were on ART (n = 37,877) compared those on TDF regimens with women who were 
on regimens that did not include TDF. TDF-based ART was associated with a modest reduction in 
the rate of PTB (relative risk 0.9; 95% CI, 0.81–0.99; I2 = 59%).2 Some observational studies have 
shown an association between the use of NRTI-based regimens and PTB, but there are 
conflicting reports.23  

Protease Inhibitor–Based Regimens 

The association between the use of protease inhibitor (PI)–based ART and PTB has been 
investigated in multiple studies across Europe, North America, and Africa.8,10,12,13,15,24-28 Not all the 
studies reviewed for this section have identified an association between PI use and an increased risk 
of PTB.10,20,24,29,30 

A meta-analysis of 10 studies (8 prospective cohort studies, 1 RCT, and 1 surveillance study) 
demonstrated that the use of PI-based ART is associated with an increased risk of PTB, with an 
adjusted odds ratio of 1.32 (95% CI, 1.04–1.6) and I2 = 47% (moderate heterogeneity). When 
evaluating the effects of initiating PI-based ART during the first and third trimesters of pregnancy, the 
pooled effect was not significant.31 A network meta-analysis of seven RCTs evaluated seven 
different ART regimens and their associations with PTB, including spontaneous PTB in three trials. 
When compared with women prescribed ZDV/lamivudine (3TC)/abacavir, women prescribed 
ZDV/3TC/lopinavir/ritonavir (LPV/r) had an increased risk of spontaneous PTB (n = 991; relative risk 
1.81; 95% CI, 1.21–2.71).26 Another meta-analysis using data from 34 observational studies 
(n = 57,546) evaluated differences in infant outcomes between pregnant women with HIV prescribed 
PI-based and non-PI-based ART.32 PI-based ART was not associated with an increased risk of PTB. 
In subanalyses, the authors compared individual PI ARV drugs and determined that women 
prescribed LPV/r were more likely to experience PTB than women prescribed nelfinavir (relative risk 
1.33; 95% CI, 1.03–1.72; I2=0%; four studies; n = 1,937 women). Compared with women prescribed 
non-boosted PI-based ART, women prescribed boosted PIs were more likely to experience PTB 
(relative risk 1.36; 95% CI, 1.12–1.65; I2=0%; five studies; n = 3,333).32 These authors performed a 
subsequent systematic review and meta-analysis of 18 studies (n = 32,883) and reported that 
PI-based ART was not more likely to be associated with PTB when compared to NNRTI-based ART 
(relative risk 1.08; 95% CI, 0.93–1.25). In a subanalysis of these data, LPV/r-based ART was 
associated with an increased risk of PTB before 32 weeks of gestation compared to EFV (relative 
risk 1.66; 95% CI, 1.1–2.5).7 
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ART that includes PIs boosted with ritonavir may be associated with an increased risk of PTB 
compared with non-boosted PI regimens.33 Despite this potential association between the use of 
PI-based ART and PTB, PI-based regimens may be required during some pregnancies. In these 
cases, the Panel recommends the use of darunavir/ritonavir over LPV/r.34 

Preterm Birth and Antiretroviral Therapy Exposure Before Pregnancy 

A meta-analysis of 24 observational studies (n = 38,293 pregnancies) in 15 countries reported that 
women initiating ART before pregnancy were at increased risk of PTB compared with women 
initiating ART during pregnancy (relative risk 1.16; 95% CI, 1.03–1.31; I2 = 81%).6 Additional studies 
have described an association between initiating ART before pregnancy and an increased risk of 
PTB.13-15,18,23,27,28,35,36 These studies were conducted in Asia, Europe, Latin America, Africa, and 
North America and included various ART regimens (including no ART and single-drug, two-drug, 
and multidrug regimens). The association between PTB and ARV drug use prior to conception is 
attenuated in some multivariate analyses.9,13,27,37-39 ART should not be withheld prior to conception 
or in the first trimester for the prevention of PTB.  

Birth Weight 

For the purpose of this section, abnormalities of birth weight related to ARV drug use are commonly 
reported as LBW infants or SGA infants. LBW may reflect constitutionally small infants, growth 
restriction, and/or preterm birth; SGA may reflect growth restriction or constitutionally small infants. 
Given that LBW and SGA may be caused by different mechanisms, this section discusses studies 
that have reported LBW and SGA separately. 

Low Birth Weight 

In a meta-analysis of 12 studies (n = 40,495), women with HIV on ART were not more likely to birth 
LBW infants than women with HIV not on ART.5 A secondary analysis of the MOTIVATE study 
reported that women prescribed ART before conception and after conception birthed a similar 
percentage of LBW infants (3.3% and 4.4%, respectively).39 Although multiple observational studies 
have reported associations between ARV drug exposure and LBW, these studies are heterogeneous 
in population, design, and comparison groups.3,9,11,13,14,16,24,25,28,30,37,40-45 Given this potential 
association between ARV drug use and LBW, providers may consider additional monitoring for fetal 
growth abnormalities during pregnancy.  

Small for Gestational Age 

Infants born to women with HIV may be at risk for SGA.9,11,14-17,21,23,29,30,37,44,46,47 In a meta-analysis 
of five studies (n = 6,818), women prescribed ART were more likely to birth SGA infants than women 
with HIV not on ART (relative risk 1.38; 95% CI, 1.09–1.75).5 Another meta-analysis (34 studies) 
reported that women with HIV prescribed PI-based ART are more likely to birth SGA infants than 
women with HIV prescribed non-PI ART (relative risk 1.24; 95% CI, 1.08–1.43; I2 = 67%; 11 studies; 
n = 25,893).32 A subsequent meta-analysis of 11 studies (n = 24,255) by these authors reported that 
PI-based ART was associated with SGA when compared to NNRTI-based ART (relative risk 1.28; 
95% CI, 1.09–1.51).7A systematic review and meta-analysis of 28 studies from 1997 to 2020 
reported that PI-based ART was not significantly associated with an increased risk of SGA (pooled 
odds ratio 1.09; 95% CI, 0.76–1.55).48 In an RCT, the percentage of SGA infants was similar among 
women with HIV who were randomized to DTG-based ART (TAF/FTC or TDF/FTC) or EFV-based 
ART (16%, 23%, and 21%, respectively).21 In a subsequent analysis of these data, women 
prescribed DTG/TAF/FTC were more likely to gain weight in accordance with the National Academy 
of Medicine—formerly the Institute of Medicine—recommendations for pregnancy and were less 
likely to experience PTB or birth SGA infants.49 Observational data are mixed regarding an 
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association with SGA infants and ARV exposure.28,50,51 Data on the risk of SGA in infants exposed to 
HIV and/or ARVs, even when considering PI-boosted ART, are mixed. 

In summary, data are mixed regarding the effect of ARV drug use on birth weight. Given the 
potential for LBW or SGA infants, especially in cases where ART was initiated preconception, 
providers may consider additional monitoring for fetal growth abnormalities during pregnancy.  

Stillbirth 

Stillbirth is a relatively rare outcome in resource-rich settings, and data related to stillbirth and ARV 
drug use are limited. In a meta-analysis of 17 studies that included 37,877 women with HIV who 
were on ART, 3 studies included stillbirth outcomes. Women with HIV who were on TDF-based ART 
had a lower risk of stillbirth than those who were on other regimens (pooled relative risk 0.6; 95% CI, 
0.43–0.84; I2 = 72%).2 In another meta-analysis evaluating the difference in stillbirth between 
PI-based and non-PI-based ART, data from a single study (n = 6,952) reported that PI-based ART 
was not associated with an increased risk of stillbirth (relative risk 1.04; 95% CI, 0.06–1.79).32 In a 
single RCT, the percentage of stillborn infants was not significantly higher among pregnant women 
randomized to DTG-based ART (3.7% DTG/TAF and 5.2% DTG/TDF) than to EFV-based 
ART (1.9%).21  

Some studies have reported an association between HIV infection and 
stillbirth,9,16,24,28,35,36,40,42,44,52,53 and other studies do not report an association.54 Data regarding the 
timing of ART initiation and stillbirth are mixed, but timing of ART initiation is likely not a factor 
associated with an increased risk of stillbirth.53 

Outcomes During Pregnancy 

Hypertensive Disorders of Pregnancy  

Limited data suggest that women with HIV may have an increased risk of HDP. A single 
meta-analysis did not reveal a clear association between HIV and HDP.55 Observational data 
evaluating an association with HDP and HIV infection, ART use during pregnancy, and timing of 
ART initiation reported conflicting findings.56  

Two observational studies have reported a potential association between INSTIs and HDP.57 
Pregestational diabetes has been associated with an increased risk of HDP in two observational 
studies of women with HIV who were prescribed INSTIs.58 Although these limited data may suggest 
an association between HDP and HIV, no known interventions reduce this risk of developing HDP. 
Providers should not withhold ART in the setting of HDP. Low-dose aspirin to prevent or delay the 
onset of HDP may be of benefit during some pregnancies with HIV. For more information, please 
refer to U.S. Preventive Services Task Force recommendations.59 

Summary 

Given that ART has clear benefits for health during pregnancy and reduces the risk of perinatal HIV 
transmission, ART or specific ARVs should not be withheld due to concern for increased risk of 
adverse outcomes. Clinicians should monitor for potential pregnancy complications, including PTB, 
LBW and SGA infants, and HDP. 



Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions  
to Reduce Perinatal HIV Transmission in the United States C-106 

References 

1. Eke AC, Mirochnick M, Lockman S. Antiretroviral therapy and adverse pregnancy outcomes 
in people living with HIV. N Engl J Med. 2023;388(4):344-356. Available at: 
https://pubmed.ncbi.nlm.nih.gov/36720135. 

2. Nachega JB, Uthman OA, Mofenson LM, et al. Safety of tenofovir disoproxil fumarate-based 
antiretroviral therapy regimens in pregnancy for HIV-infected women and their infants: a 
systematic review and meta-analysis. J Acquir Immune Defic Syndr. 2017;76(1):1-12. 
Available at: https://pubmed.ncbi.nlm.nih.gov/28291053. 

3. Veroniki AA, Antony J, Straus SE, et al. Comparative safety and effectiveness of perinatal 
antiretroviral therapies for HIV-infected women and their children: systematic review and 
network meta-analysis including different study designs. PLoS One. 2018;13(6):e0198447. 
Available at: https://pubmed.ncbi.nlm.nih.gov/29912896. 

4. Saleska JL, Turner AN, Maierhofer C, et al. Use of antiretroviral therapy during pregnancy 
and adverse birth outcomes among women living with HIV-1 in low- and middle-income 
countries: a systematic review. J Acquir Immune Defic Syndr. 2018;79(1):1-9. Available at: 
https://pubmed.ncbi.nlm.nih.gov/29847475. 

5. Portwood C, Murray C, Sexton H, et al. Adverse perinatal outcomes associated with HAART 
and monotherapy. AIDS. 2022;36(10):1409-1427. Available at: 
https://pubmed.ncbi.nlm.nih.gov/35608111. 

6. Sexton H, Kumarendran M, Brandon Z, et al. Adverse perinatal outcomes associated with 
timing of initiation of antiretroviral therapy: systematic review and meta-analysis. HIV Med. 
2022. Available at: https://pubmed.ncbi.nlm.nih.gov/35665582. 

7. Beck K, Cowdell I, Portwood C, et al. Comparative risk of adverse perinatal outcomes 
associated with classes of antiretroviral therapy in pregnant women living with HIV: 
systematic review and meta-analysis. Front Med (Lausanne). 2024;11:1323813. Available at: 
https://pubmed.ncbi.nlm.nih.gov/38476445. 

8. Watts DH, Williams PL, Kacanek D, et al. Combination antiretroviral use and preterm birth. J 
Infect Dis. 2013;207(4):612-621. Available at: https://pubmed.ncbi.nlm.nih.gov/23204173. 

9. Kreitchmann R, Li SX, Melo VH, et al. Predictors of adverse pregnancy outcomes in women 
infected with HIV in Latin America and the Caribbean: a cohort study. BJOG. 
2014;121(12):1501-1508. Available at: https://pubmed.ncbi.nlm.nih.gov/24602102. 

10. Kakkar F, Boucoiran I, Lamarre V, et al. Risk factors for pre-term birth in a Canadian cohort 
of HIV-positive women: role of ritonavir boosting? J Int AIDS Soc. 2015;18:19933. Available 
at: https://pubmed.ncbi.nlm.nih.gov/26051165. 

11. Li N, Sando MM, Spiegelman D, et al. Antiretroviral therapy in relation to birth outcomes 
among HIV-infected women: a cohort study. J Infect Dis. 2015;213(7):1057-1064. Available 
at: https://pubmed.ncbi.nlm.nih.gov/26265780. 

12. Van Dyke RB, Chadwick EG, Hazra R, et al. The PHACS SMARTT study: assessment of the 
safety of in utero exposure to antiretroviral drugs. Front Immunol. 2016;7:199. Available at: 
https://pubmed.ncbi.nlm.nih.gov/27242802. 

https://pubmed.ncbi.nlm.nih.gov/36720135
https://pubmed.ncbi.nlm.nih.gov/28291053
https://pubmed.ncbi.nlm.nih.gov/29912896
https://pubmed.ncbi.nlm.nih.gov/29847475
https://pubmed.ncbi.nlm.nih.gov/35608111
https://pubmed.ncbi.nlm.nih.gov/35665582
https://pubmed.ncbi.nlm.nih.gov/38476445
https://pubmed.ncbi.nlm.nih.gov/23204173
https://pubmed.ncbi.nlm.nih.gov/24602102
https://pubmed.ncbi.nlm.nih.gov/26051165
https://pubmed.ncbi.nlm.nih.gov/26265780
https://pubmed.ncbi.nlm.nih.gov/27242802


Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions  
to Reduce Perinatal HIV Transmission in the United States C-107 

13. Rough K, Seage GR, 3rd, Williams PL, et al. Birth outcomes for pregnant women with HIV 
using tenofovir-emtricitabine. N Engl J Med. 2018;378(17):1593-1603. Available at: 
https://pubmed.ncbi.nlm.nih.gov/29694825. 

14. Ramokolo V, Goga AE, Lombard C, et al. In utero ART exposure and birth and early growth 
outcomes among HIV-exposed uninfected infants attending immunization services: results 
from national PMTCT surveillance, South Africa. Open Forum Infect Dis. 2017;4(4):ofx187. 
Available at: https://pubmed.ncbi.nlm.nih.gov/29062860. 

15. Favarato G, Townsend CL, Bailey H, et al. Protease inhibitors and preterm delivery: another 
piece in the puzzle. AIDS. 2018;32(2):243-252. Available at: 
https://pubmed.ncbi.nlm.nih.gov/29135577. 

16. Zash R, Jacobson DL, Diseko M, et al. Comparative safety of dolutegravir-based or 
efavirenz-based antiretroviral treatment started during pregnancy in Botswana: an 
observational study. Lancet Glob Health. 2018;6(7):e804-e810. Available at: 
https://pubmed.ncbi.nlm.nih.gov/29880310. 

17. Malaba TR, Newell ML, Madlala H, et al. Methods of gestational age assessment influence 
the observed association between antiretroviral therapy exposure, preterm delivery, and 
small-for-gestational age infants: a prospective study in Cape Town, South Africa. Ann 
Epidemiol. 2018;28(12):893-900. Available at: https://pubmed.ncbi.nlm.nih.gov/30293920. 

18. Wang L, Zhao H, Cai W, et al. Risk factors associated with preterm delivery and low delivery 
weight among HIV-exposed neonates in China. Int J Gynaecol Obstet. 2018;142(3):300-307. 
Available at: https://pubmed.ncbi.nlm.nih.gov/29772068. 

19. Venkatesh KK, Morrison L, Tuomala RE, et al. Profile of chronic comorbid conditions and 
obstetrical complications among pregnant women with human immunodeficiency virus and 
receiving antiretroviral therapy in the United States. Clin Infect Dis. 2021;73(6):969-978. 
Available at: https://pubmed.ncbi.nlm.nih.gov/33768226. 

20. Albert AYK, Elwood C, Wagner EC, et al. Investigation of factors associated with 
spontaneous preterm birth in pregnant women living with HIV. AIDS. 2020;34(5):719-727. 
Available at: https://pubmed.ncbi.nlm.nih.gov/31895145. 

21. Lockman S, Brummel SS, Ziemba L, et al. Efficacy and safety of dolutegravir with 
emtricitabine and tenofovir alafenamide fumarate or tenofovir disoproxil fumarate, and 
efavirenz, emtricitabine, and tenofovir disoproxil fumarate HIV antiretroviral therapy regimens 
started in pregnancy (IMPAACT 2010/VESTED): a multicentre, open-label, randomised, 
controlled, phase 3 trial. Lancet. 2021;397(10281):1276-1292. Available at: 
https://pubmed.ncbi.nlm.nih.gov/33812487. 

22. Patel P, Ford SL, Baker M, et al. Pregnancy outcomes and pharmacokinetics in pregnant 
women living with HIV exposed to long-acting cabotegravir and rilpivirine in clinical trials. HIV 
Med. 2023;24(5):568-579. Available at: https://pubmed.ncbi.nlm.nih.gov/36411596. 

23. Chetty T, Thorne C, Coutsoudis A. Preterm delivery and small-for-gestation outcomes in 
HIV-infected pregnant women on antiretroviral therapy in rural South Africa: results from a 
cohort study, 2010–2015. PLoS One. 2018;13(2):e0192805. Available at: 
https://pubmed.ncbi.nlm.nih.gov/29470508. 

24. Perry M, Taylor GP, Sabin CA, et al. Lopinavir and atazanavir in pregnancy: comparable 
infant outcomes, virological efficacies and preterm delivery rates. HIV Med. 2015;17(1):28-
35. Available at: https://pubmed.ncbi.nlm.nih.gov/26200570. 

https://pubmed.ncbi.nlm.nih.gov/29694825
https://pubmed.ncbi.nlm.nih.gov/29062860
https://pubmed.ncbi.nlm.nih.gov/29135577
https://pubmed.ncbi.nlm.nih.gov/29880310
https://pubmed.ncbi.nlm.nih.gov/30293920
https://pubmed.ncbi.nlm.nih.gov/29772068
https://pubmed.ncbi.nlm.nih.gov/33768226
https://pubmed.ncbi.nlm.nih.gov/31895145
https://pubmed.ncbi.nlm.nih.gov/33812487
https://pubmed.ncbi.nlm.nih.gov/36411596
https://pubmed.ncbi.nlm.nih.gov/29470508
https://pubmed.ncbi.nlm.nih.gov/26200570


Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions  
to Reduce Perinatal HIV Transmission in the United States C-108 

25. Sebikari D, Farhad M, Fenton T, et al. Risk factors for adverse birth outcomes in the 
PROMISE 1077BF/1077FF trial. J Acquir Immune Defic Syndr. 2019;81(5):521-532. 
Available at: https://pubmed.ncbi.nlm.nih.gov/31295174. 

26. Tshivuila-Matala COO, Honeyman S, Nesbitt C, et al. Adverse perinatal outcomes 
associated with antiretroviral therapy regimens: systematic review and network meta-
analysis. AIDS. 2020;34(11):1643-1656. Available at: 
https://pubmed.ncbi.nlm.nih.gov/32701581. 

27. O’Brien BE, Williams PL, Huo Y, et al. Repeat pregnancies among US women living with HIV 
in the SMARTT study: temporal changes in HIV disease status and predictors of preterm 
birth. J Acquir Immune Defic Syndr. 2020;85(3):346-354. Available at: 
https://pubmed.ncbi.nlm.nih.gov/32701825. 

28. Zash R, Jacobson DL, Diseko M, et al. Comparative safety of antiretroviral treatment 
regimens in pregnancy. JAMA Pediatr. 2017;171(10):e172222. Available at: 
https://pubmed.ncbi.nlm.nih.gov/28783807. 

29. Duryea E, Nicholson F, Cooper S, et al. The use of protease inhibitors in pregnancy: 
maternal and fetal considerations. Infect Dis Obstet Gynecol. 2015;2015:563727. Available 
at: https://pubmed.ncbi.nlm.nih.gov/26617456. 

30. Snijdewind IJM, Smit C, Godfried MH, et al. Preconception use of cART by HIV-positive 
pregnant women increases the risk of infants being born small for gestational age. PLoS 
One. 2018;13(1):e0191389. Available at: https://pubmed.ncbi.nlm.nih.gov/29351561. 

31. Mesfin YM, Kibret KT, Taye A. Is protease inhibitors based antiretroviral therapy during 
pregnancy associated with an increased risk of preterm birth? Systematic review and a 
meta-analysis. Reprod Health. 2016;13:30. Available at: 
https://pubmed.ncbi.nlm.nih.gov/27048501. 

32. Cowdell I, Beck K, Portwood C, et al. Adverse perinatal outcomes associated with protease 
inhibitor-based antiretroviral therapy in pregnant women living with HIV: a systematic review 
and meta-analysis. EClinicalMedicine. 2022;46:101368. Available at: 
https://pubmed.ncbi.nlm.nih.gov/35521067. 

33. Schneidman J, Lee T, Sauve L, et al. Type and timing of antiretroviral therapy during 
pregnancy: impact on risk of preterm delivery and small-for-gestational age births in Canada, 
a retrospective cohort study. Int J Gynaecol Obstet. 2023;162(2):614-622. Available at: 
https://pubmed.ncbi.nlm.nih.gov/36707102. 

34. Saint-Lary L, Benevent J, Damase-Michel C, et al. Adverse perinatal outcomes associated 
with prenatal exposure to protease-inhibitor-based versus non-nucleoside reverse 
transcriptase inhibitor-based antiretroviral combinations in pregnant women with HIV 
infection: a systematic review and meta-analysis. BMC Pregnancy Childbirth. 2023;23(1):80. 
Available at: https://pubmed.ncbi.nlm.nih.gov/36717801. 

35. Sebitloane HM, Moodley J. Maternal and obstetric complications among HIV-infected women 
treated with highly active antiretroviral treatment at a regional hospital in Durban, South 
Africa. Niger J Clin Pract. 2017;20(11):1360-1367. Available at: 
https://pubmed.ncbi.nlm.nih.gov/29303121. 

36. Stringer EM, Kendall MA, Lockman S, et al. Pregnancy outcomes among HIV-infected 
women who conceived on antiretroviral therapy. PLoS One. 2018;13(7):e0199555. Available 
at: https://pubmed.ncbi.nlm.nih.gov/30020964. 

https://pubmed.ncbi.nlm.nih.gov/31295174
https://pubmed.ncbi.nlm.nih.gov/32701581
https://pubmed.ncbi.nlm.nih.gov/32701825
https://pubmed.ncbi.nlm.nih.gov/28783807
https://pubmed.ncbi.nlm.nih.gov/26617456
https://pubmed.ncbi.nlm.nih.gov/29351561
https://pubmed.ncbi.nlm.nih.gov/27048501
https://pubmed.ncbi.nlm.nih.gov/35521067
https://pubmed.ncbi.nlm.nih.gov/36707102
https://pubmed.ncbi.nlm.nih.gov/36717801
https://pubmed.ncbi.nlm.nih.gov/29303121
https://pubmed.ncbi.nlm.nih.gov/30020964


Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions  
to Reduce Perinatal HIV Transmission in the United States C-109 

37. Delicio AM, Lajos GJ, Amaral E, et al. Adverse effects in children exposed to maternal HIV 
and antiretroviral therapy during pregnancy in Brazil: a cohort study. Reprod Health. 
2018;15(1):76. Available at: https://pubmed.ncbi.nlm.nih.gov/29747664. 

38. Uthman OA, Nachega JB, Anderson J, et al. Timing of initiation of antiretroviral therapy and 
adverse pregnancy outcomes: a systematic review and meta-analysis. Lancet HIV. 
2017;4(1):e21-e30. Available at: https://pubmed.ncbi.nlm.nih.gov/27864000. 

39. Onono M, Odwar T, Wahome S, et al. Behavioral interventions can mitigate adverse 
pregnancy outcomes among women conceiving on ART and those initiated on ART during 
pregnancy: findings from the MOTIVATE trial in Southwestern Kenya. J Acquir Immune Defic 
Syndr. 2021;86(1):46-55. Available at: https://pubmed.ncbi.nlm.nih.gov/33306563. 

40. Bisio F, Nicco E, Calzi A, et al. Pregnancy outcomes following exposure to efavirenz-based 
antiretroviral therapy in the Republic of Congo. New Microbiol. 2015;38(2):185-192. Available 
at: https://pubmed.ncbi.nlm.nih.gov/25938743. 

41. Fowler MG, Qin M, Fiscus SA, et al. Benefits and risks of antiretroviral therapy for perinatal 
HIV prevention. N Engl J Med. 2016;375(18):1726-1737. Available at: 
https://pubmed.ncbi.nlm.nih.gov/27806243. 

42. Vannappagari V, Koram N, Albano J, et al. Association between in utero zidovudine 
exposure and nondefect adverse birth outcomes: analysis of prospectively collected data 
from the Antiretroviral Pregnancy Registry. BJOG. 2016;123(6):910-916. Available at: 
https://pubmed.ncbi.nlm.nih.gov/26269220. 

43. Njom Nlend AE, Nga Motazé A, Moyo Tetang S, et al. Preterm birth and low birth weight 
after in utero exposure to antiretrovirals initiated during pregnancy in Yaounde, Cameroon. 
PLoS One. 2016;11(3):e0150565. Available at: https://pubmed.ncbi.nlm.nih.gov/26999744. 

44. Moodley T, Moodley D, Sebitloane M, et al. Improved pregnancy outcomes with increasing 
antiretroviral coverage in South Africa. BMC Pregnancy Childbirth. 2016;16:35. Available at: 
https://pubmed.ncbi.nlm.nih.gov/26867536. 

45. Theron G, Brummel S, Fairlie L, et al. Pregnancy outcomes of women conceiving on 
antiretroviral therapy (ART) compared to those commenced on ART during pregnancy. Clin 
Infect Dis. 2020;ciaa805. Available at: https://pubmed.ncbi.nlm.nih.gov/32564058. 

46. Watts DH, Brown ER, Maldonado Y, et al. HIV disease progression in the first year after 
delivery among African women followed in the HPTN 046 clinical trial. J Acquir Immune Defic 
Syndr. 2013;64(3):299-306. Available at: https://pubmed.ncbi.nlm.nih.gov/23846568. 

47. Aaron E, Bonacquisti A, Mathew L, et al. Small-for-gestational-age births in pregnant women 
with HIV, due to severity of HIV disease, not antiretroviral therapy. Infect Dis Obstet Gynecol. 
2012;2012:135030. Available at: https://pubmed.ncbi.nlm.nih.gov/22778533. 

48. Rebnord T, Lie RT, Daltveit AK, Sandøy IF. Maternal antiretroviral treatment for HIV infection 
and risk of small-for-gestational-age birth: a systematic review and meta-analysis of protease 
inhibitor-based treatment and timing of treatment. Int J Antimicrob Agents. 
2023;62(1):106823. Available at: https://pubmed.ncbi.nlm.nih.gov/37121443. 

49. Hoffman RM, Brummel S, Ziemba L, et al. Weight changes and adverse pregnancy 
outcomes with dolutegravir- and tenofovir alafenamide fumarate-containing antiretroviral 
treatment regimens during pregnancy and postpartum. Clin Infect Dis. 2024;78(6):1617-
1628. Available at: https://pubmed.ncbi.nlm.nih.gov/38180851. 

https://pubmed.ncbi.nlm.nih.gov/29747664
https://pubmed.ncbi.nlm.nih.gov/27864000
https://pubmed.ncbi.nlm.nih.gov/33306563
https://pubmed.ncbi.nlm.nih.gov/25938743
https://pubmed.ncbi.nlm.nih.gov/27806243
https://pubmed.ncbi.nlm.nih.gov/26269220
https://pubmed.ncbi.nlm.nih.gov/26999744
https://pubmed.ncbi.nlm.nih.gov/26867536
https://pubmed.ncbi.nlm.nih.gov/32564058
https://pubmed.ncbi.nlm.nih.gov/23846568
https://pubmed.ncbi.nlm.nih.gov/22778533
https://pubmed.ncbi.nlm.nih.gov/37121443
https://pubmed.ncbi.nlm.nih.gov/38180851


Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions  
to Reduce Perinatal HIV Transmission in the United States C-110 

50. Quinn MK, Williams PL, Muhihi A, et al. Timing of antiretroviral therapy: initiation and birth 
outcomes among pregnant women with human immunodeficiency virus in Tanzania. J Infect 
Dis. 2022;226(4):687-695. Available at: https://pubmed.ncbi.nlm.nih.gov/35678698. 

51. Sibiude J, Le Chenadec J, Mandelbrot L, et al. Risk of birth defects and perinatal outcomes 
in HIV-infected women exposed to integrase strand inhibitors during pregnancy. AIDS. 
2021;35(2):219-226. Available at: https://pubmed.ncbi.nlm.nih.gov/33048878. 

52. Hill A, Clayden P, Thorne C, et al. Safety and pharmacokinetics of dolutegravir in HIV-
positive pregnant women: a systematic review. J Virus Erad. 2018;4(2):66-71. Available at: 
https://pubmed.ncbi.nlm.nih.gov/29682297. 

53. Favarato G, Townsend CL, Peters H, et al. Stillbirth in women living with HIV delivering in the 
United Kingdom and Ireland: 2007–2015. J Acquir Immune Defic Syndr. 2019;82(1):9-16. 
Available at: https://pubmed.ncbi.nlm.nih.gov/31149953. 

54. Pereira GFM, Kim A, Jalil EM, et al. Dolutegravir and pregnancy outcomes in women on 
antiretroviral therapy in Brazil: a retrospective national cohort study. Lancet HIV. 
2021;8(1):e33-e41. Available at: https://pubmed.ncbi.nlm.nih.gov/33387477. 

55. Browne JL, Schrier VJ, Grobbee DE, et al. HIV, antiretroviral therapy, and hypertensive 
disorders in pregnancy: a systematic review and meta-analysis. J Acquir Immune Defic 
Syndr. 2015;70(1):91-98. Available at: https://pubmed.ncbi.nlm.nih.gov/26322669. 

56. Sansone M, Sarno L, Saccone G, et al. Risk of preeclampsia in human immunodeficiency 
virus-infected pregnant women. Obstet Gynecol. 2016;127(6):1027-1032. Available at: 
https://pubmed.ncbi.nlm.nih.gov/27159742. 

57. Saums MK, King CC, Adams JC, et al. Combination antiretroviral therapy and hypertensive 
disorders of pregnancy. Obstet Gynecol. 2019;134(6):1205-1214. Available at: 
https://pubmed.ncbi.nlm.nih.gov/31764730. 

58. Nissim OA, Haney A, Lazenby GB. Effect of tenofovir alafenamide in combination with and 
without integrase inhibitors on weight gain, diabetes, and hypertensive disorders of 
pregnancy. Pregnancy Hypertens. 2023;34:47-52. Available at: 
https://pubmed.ncbi.nlm.nih.gov/37804587. 

59. Davidson KW, Barry MJ, Mangione CM, et al. Aspirin use to prevent preeclampsia and 
related morbidity and mortality: US Preventive Services Task Force recommendation 
statement. JAMA. 2021;326(12):1186-1191. Available at: 
https://pubmed.ncbi.nlm.nih.gov/34581729. 

https://pubmed.ncbi.nlm.nih.gov/35678698
https://pubmed.ncbi.nlm.nih.gov/33048878
https://pubmed.ncbi.nlm.nih.gov/29682297
https://pubmed.ncbi.nlm.nih.gov/31149953
https://pubmed.ncbi.nlm.nih.gov/33387477
https://pubmed.ncbi.nlm.nih.gov/26322669
https://pubmed.ncbi.nlm.nih.gov/27159742
https://pubmed.ncbi.nlm.nih.gov/31764730
https://pubmed.ncbi.nlm.nih.gov/37804587
https://pubmed.ncbi.nlm.nih.gov/34581729

	Antiretroviral Drug Regimens and Pregnancy Outcomes
	Interpretation of Adverse Pregnancy Outcomes Data
	Preterm Birth
	Antiretroviral Therapy and Preterm Birth
	Integrase Strand Transfer Inhibitor–Based Regimens

	Nucleoside Reverse Transcriptase Inhibitor–Based Regimens and Non-nucleoside Reverse Transcriptase Inhibitor–Based Regimens
	Protease Inhibitor–Based Regimens
	Preterm Birth and Antiretroviral Therapy Exposure Before Pregnancy
	Birth Weight
	Low Birth Weight
	Small for Gestational Age
	Stillbirth

	Outcomes During Pregnancy
	Hypertensive Disorders of Pregnancy

	Summary
	References



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



