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Initial Evaluation and Continued Monitoring of HIV During Pregnancy 
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Panel’s Recommendations 

• The plasma HIV RNA levels of pregnant people with HIV should be monitored at the initial antenatal visit with a review of 
prior HIV RNA levels (AI), 2 to 4 weeks after initiating (or changing) antiretroviral therapy (ART) (BI), monthly until RNA 
levels are undetectable (BIII), and then at least every 3 months during pregnancy (BIII). HIV RNA levels also should be 
assessed at approximately 36 weeks gestation, or within 4 weeks of planned delivery, to inform decisions about mode of 
delivery (see Intrapartum Care for People with HIV) and to inform decisions about optimal management for the newborn 
(see Antiretroviral Management of Newborns with Perinatal HIV Exposure or HIV Infection) (AIII).  

• CD4 T lymphocyte (CD4) cell count should be measured at the initial antenatal visit with review of prior CD4 counts (AI). 
Patients who have been on ART for ≥2 years and who have had consistent viral suppression and CD4 counts that are 
consistently ≥300 cells/mm3 do not need to have their CD4 counts monitored after the initial antenatal visit during this 
pregnancy, per the Adult and Adolescent Antiretroviral Guidelines (CIII). Patients who have been on ART for <2 years and 
have CD4 counts of <300 cells/mm3, those with inconsistent adherence, or those with detectable viral loads should have 
CD4 counts monitored every 3 months during pregnancy; patients on ART <2 years and with CD4 counts ≥300 cells/mm3 

should have CD4 monitored every 6 months (CIII). 

• HIV drug-resistance testing (genotypic testing and, if indicated, phenotypic testing) should be reviewed in conjunction with 
antiretroviral (ARV) history (if prior results are available) and performed during pregnancy in those whose HIV RNA levels 
are above the threshold for resistance testing (usually >500 copies/mL to 1,000 copies/mL but may be possible 
for HIV RNA >200 to ≤500 copies in some laboratories). Testing should be conducted before— 

o Initiating ART in ARV-naive pregnant people who have not been previously tested for ARV drug resistance (AII);  
o Initiating ART in ARV-experienced pregnant people (including those who have received pre-exposure prophylaxis) 

(AIII); or 

o Modifying ARV regimens for people with HIV who become pregnant while receiving ARV drugs or people who have 
suboptimal virologic response to ARV drugs that were started during pregnancy (AII). See Antiretroviral Drug 
Resistance and Drug Resistance Testing in Pregnancy. 

• ART should be initiated in pregnant patients prior to receiving the results of ARV-resistance tests. ART should be modified, 
if necessary, based on the results of resistance testing (AII). 

• Laboratory testing to monitor complications of ARV drugs during pregnancy should be based on what is known about the 
adverse effects of the drugs an individual is receiving (AIII). 

• Pregnant people with HIV who are taking ART during pregnancy should undergo standard gestational diabetes screening 
(AIII). Some experts suggest performing this screening early in pregnancy for those who may be at high risk for gestational 
diabetes on protease inhibitor–based ART (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 

Viral Load and CD4 Cell Count Testing and Monitoring 

Viral loads should be monitored more frequently in pregnant individuals than in nonpregnant 
individuals because of the importance of rapid and sustained viral suppression through delivery in 
preventing perinatal HIV transmission (see Table 5 below). Individuals who are adherent to their 
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antiretroviral therapy (ART) and who do not harbor resistance mutations to the prescribed drugs 
should generally achieve viral suppression within 3 to 12 weeks on preferred regimens, such as 
integrase inhibitor–based ART, depending on the initial viral load.1-4 Individuals with higher viral 
loads and lower CD4 T lymphocyte (CD4) cell counts are more likely to require more time to 
achieve viral suppression5,6 than those with lower viral loads and higher CD4 counts. Those using 
integrase strand transfer inhibitors (INSTIs) are more likely to achieve suppression in much shorter 
time frames.7-9 Most patients with adequate viral response at 24 weeks of treatment have had at least 
a 1 log10 viral load decrease within 1 to 4 weeks after starting therapy.10,11  

Viral load should be monitored in pregnant patients with HIV at the initial clinic visit with a review 
of prior viral load levels 2 to 4 weeks after initiating or changing ART, monthly until undetectable, 
and at least every 3 months thereafter. If adherence is a concern, especially during early pregnancy, 
more frequent monitoring is recommended because of the increased risk of perinatal HIV 
transmission associated with detectable HIV viremia during pregnancy.12-14 Similarly, pregnancy 
may reduce the drug exposure levels or the efficacy of some drugs; patients who are taking these 
drugs may require a change in therapy or more frequent viral load monitoring (see Table 6 and 
Table 7). More frequent viral load monitoring is recommended for those who are receiving regimens 
containing rilpivirine or cobicistat-boosted elvitegravir, atazanavir, or darunavir. Although increasing 
the frequency of viral load monitoring may help detect viral rebound, this may be difficult to 
implement if visit attendance or access to viral load monitoring is limited. In addition, viremia 
detected in late pregnancy may be challenging to manage, requiring medication changes shortly 
before delivery (see People with HIV Who Are Taking Antiretroviral Therapy When They Become 
Pregnant).  

Viral load also should be assessed at approximately 36 weeks gestation, or within 4 weeks of planned 
delivery, to inform decisions about the mode of infant delivery and optimal treatment for newborns 
(see Intrapartum Care for People with HIV). 

In pregnant patients with HIV, CD4 count should be measured at the initial clinic visit with a review 
of prior CD4 counts (see Table 5 below). For patients who have been on ART for ≥2 years, have had 
consistent viral suppression and CD4 counts that are consistently >300 cells/mm3, and are tolerating 
ART during pregnancy, CD4 count should be monitored only at the initial antenatal visit; CD4 
counts do not need to be repeated for these patients during this pregnancy, per the Adult and 
Adolescent Antiretroviral Guidelines.10,15,16 Patients who have been on ART for <2 years and have 
CD4 counts of <300 cells/mm3, those with inconsistent adherence, or those with detectable viral 
loads should have CD4 counts monitored every 3 months during pregnancy. Patients who have been 
on ART <2 years and have CD4 counts of ≥300 cells/mm3 should have CD4 counts monitored every 
6 months. The safety of this approach is supported by research that demonstrates that patients who 
are stable on ART (defined as patients who have viral load levels <50 copies/mL and CD4 counts 
>500 cells/mm3 for at least 1 year) are highly unlikely to experience a CD4 count <350 cells/mm3 in 
the span of a year.17  

HIV Drug–Resistance Testing 

HIV drug–resistance testing should be reviewed in conjunction with ARV history if prior results are 
available and performed in pregnant patients with HIV before starting or modifying ART if HIV 
RNA levels are above the threshold for standard resistance testing (usually >500 copies/mL to 
1,000 copies/mL but may be possible for HIV RNA >200 to ≤500 copies in some laboratories) 
(see Table 5 below). Genotypic testing should be performed. In cases of treatment-experienced 
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individuals with suspected multidrug resistance and who are on failing regimens, phenotypic testing 
also should be performed. See Drug-Resistance Testing in the Adult and Adolescent Antiretroviral 
Guidelines and Antiretroviral Drug Resistance and Resistance Testing in Pregnancy for more 
information on resistance testing, including considerations regarding INSTI genotypic resistance 
testing. ART should not be delayed while waiting for resistance test results. If the results demonstrate 
resistance, then the regimen can be adjusted subsequently. HIV drug–resistance testing also should 
be performed on patients who are on ART but have suboptimal viral suppression (i.e., failure to 
achieve undetectable levels of virus during an appropriate time frame, as noted above) or sustained 
viral rebound to detectable levels after prior viral suppression on ART (see Pregnant People Who 
Have Not Achieved Viral Suppression on Antiretroviral Therapy and Antiretroviral Drug Resistance 
and Resistance Testing in Pregnancy). Drug-resistance testing in the setting of virologic failure is 
most useful when it is performed while patients are receiving ARV drugs or within 4 weeks after 
discontinuing drugs. Even if more than 4 weeks have elapsed since the ARV drugs were 
discontinued, resistance testing can still provide useful information to guide therapy, although it may 
not detect all resistance mutations that were selected by previous ARV regimens. 

Other Laboratory Testing and Monitoring 

The laboratory tests that are assessed initially and used to monitor complications of ARV drugs 
during pregnancy should be chosen based on what is known about the adverse effects of the drugs a 
patient is receiving (see Table 5 below). For example, HLA-B*5701 testing should be performed if 
the use of abacavir is anticipated.18-22 Routine hematologic monitoring is recommended for patients 
who are receiving zidovudine-containing regimens, and routine renal monitoring is recommended for 
patients who are receiving tenofovir-containing regimens. Liver function should be monitored in all 
patients who are receiving ART, ideally within 2 to 4 weeks after initiating or changing ARV drugs 
and approximately every 3 months thereafter or as needed for other clinical care. Hepatic dysfunction 
has been observed in pregnant women on protease inhibitors (PIs), and the use of any PI during 
pregnancy has been associated with higher rates of liver function test abnormalities than the rates 
observed with non-nucleoside reverse transcriptase inhibitor–based ART. Pregnant women in general 
are more likely than their nonpregnant counterparts to have elevated levels of liver enzymes.23-25  

Pregnancy itself increases the risk of glucose intolerance. In a meta-analysis, the pooled prevalence 
of gestational diabetes among women with HIV was 4.42% (95% confidence interval, 3.48% to 
5.35%). These rates do not appear to be higher than those in non-HIV populations.26,27 The majority 
of studies in pregnant women have not demonstrated an association between HIV infection and 
gestational diabetes.28-32 However, other studies, particularly those with stringent definitions of 
gestational diabetes, did show an increased risk of gestational diabetes in women who were taking 
PI-based regimens during pregnancy.33,34 In addition, one study and several case series in 
nonpregnant adults with HIV have reported an increased risk for incident diabetes after initiation of 
INSTIs.35-39 Patients with HIV who are on ART during pregnancy should receive the standard 
screening for gestational diabetes that is recommended for all pregnant people. However, some 
experts suggest performing this screening earlier in pregnancy for patients who are receiving PI-
based ART that was initiated before pregnancy, in accordance with recommendations for patients 
with risk factors for glucose intolerance, such as obesity (see Table 5 below).40 

In addition to gestational diabetes risk with some ARV classes, risk for weight gain and obesity both 
during pregnancy and postpartum may be present with integrase inhibitor use, although existing 
evidence is somewhat inconclusive,41-50 with most published data collected in nonpregnant 
populations (see Considerations for Antiretroviral Use in Special Patient Populations in the 
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Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV and Maternal 
Health Outcomes in Recommendations for the Use of Antiretroviral Drugs During Pregnancy: 
Overview). Several studies in nonpregnant people with HIV have reported higher weight gain with 
the combined use of tenofovir alafenamide and integrase inhibitors,45,51,52 with another study in 
pregnant people with HIV observing a similar finding.53 Current guidelines from the American 
College of Obstetricians and Gynecologists and the National Academy of Medicine recommend that 
appropriate weight gain, diet, and exercise during pregnancy should be discussed with patients at 
initial antenatal visits and regularly thereafter.54-56 

https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/whats-new
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/recommendations-arv-drugs-pregnancy-overview?view=full
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/recommendations-arv-drugs-pregnancy-overview?view=full
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/recommendations-arv-drugs-pregnancy-overview?view=full
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Table 5. HIV-Related Laboratory Monitoring Schedule for Pregnant People with HIVa 

Laboratory 
Test 

Timepoint or Frequency of Testing 

Entry Into 
Antenatal Carec 

ART Initiation or 
Modification 

2 to 4 Weeks 
After ART 

Initiation or 
Modification 

Monthly 
Every 3 Months 

During 
Pregnancy 

At 24 to 
28 Weeks 
Gestation 

At 
Approximately 

36 Weeks of 
Gestation or 

Within 4 Weeks 
of Planned 
Delivery to 

Inform Mode of 
Delivery and 
Infant ARV 
Regimen 

HIV RNA 
Levelsb 

c  
If a result is not 
available within 
2 weeks of ART 
initiation or 
modification  

  
Until HIV RNA 
levels are 
undetectable 

 
At least every 
3 monthsd 

  

CD4 Counte  c     
Patients who have 
been on ART for 
<2 years and have 
CD4 counts of 
<300 cells/mm3, 
those with 
inconsistent 
adherence, or those 
with detectable viral 
loads should have 
CD4 counts 
monitored every 
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Laboratory 
Test 

Timepoint or Frequency of Testing 

Entry Into 
Antenatal Carec 

ART Initiation or 
Modification 

2 to 4 Weeks 
After ART 

Initiation or 
Modification 

Monthly 
Every 3 Months 

During 
Pregnancy 

At 24 to 
28 Weeks 
Gestation 

At 
Approximately 

36 Weeks of 
Gestation or 

Within 4 Weeks 
of Planned 
Delivery to 

Inform Mode of 
Delivery and 
Infant ARV 
Regimen 

3 months during 
pregnancy.e  

 

Resistance 
Testingf 

       

HLA-B*5701 
Testing 

  

If abacavir use is 
anticipated 

     

Standard  
Screening for 
Gestational 
Diabetesg 

      
 

 

Complete 
Blood Cell 
Count; Renal 
Function 

  

With additional 
testing as clinically 
indicated 
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Laboratory 
Test 

Timepoint or Frequency of Testing 

Entry Into 
Antenatal Carec 

ART Initiation or 
Modification 

2 to 4 Weeks 
After ART 

Initiation or 
Modification 

Monthly 
Every 3 Months 

During 
Pregnancy 

At 24 to 
28 Weeks 
Gestation 

At 
Approximately 

36 Weeks of 
Gestation or 

Within 4 Weeks 
of Planned 
Delivery to 

Inform Mode of 
Delivery and 
Infant ARV 
Regimen 

Liver 
Function 

     
With additional 
testing as clinically 
indicated 

  

Monitoring 
for ARV-
Specific 
Toxicitiesh 

Refer to the recommendations in the package inserts for the individual ARV drugs. 

a For additional information, see Laboratory Monitoring in the Adult and Adolescent Antiretroviral Guidelines. 
b The plasma HIV RNA levels of pregnant people with HIV should be monitored at the initial antenatal visit with a review of prior HIV RNA levels (AI), 2 to 4 weeks after 
initiating (or changing) antiretroviral therapy (ART) (BI), monthly until RNA levels are undetectable (BIII), and then at least every 3 months during pregnancy (BIII). Obtain an HIV 
RNA level at the time of ART initiation or modification if a recent result within 2 weeks prior is not available.  
c Prior HIV-related illnesses and past plasma HIV RNA levels and CD4 counts should be reviewed at entry into antenatal care. 
d More frequent viral load monitoring (every 1–2 months) may be indicated for patients who are taking ARVs that have been shown to have reduced drug levels in the second and 
third trimesters (e.g., cobicistat, elvitegravir, rilpivirine) and are potentially at risk for loss of viral suppression (see Table 6, Table 7, and People with HIV Who Are Taking 
Antiretroviral Therapy When They Become Pregnant). 
e CD4 count should be measured at the initial antenatal visit (AI). Patients who have been on ART for ≥2 years and who have had consistent viral suppression and CD4 counts 
that are consistently >300 cells/mm3 do not need to have their CD4 counts monitored after the initial antenatal visit during this pregnancy, per the Adult and Adolescent 
Antiretroviral Guidelines (CIII). Patients who have been on ART for <2 years and have CD4 counts of <300 cells/mm3, those with inconsistent adherence, or those with detectable 

https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/tests-initial-assessment-follow-up
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/whats-new
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/recommendations-arv-drugs-pregnancy-what-to-start-regimens-naive?view=full
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/recommendations-arv-drugs-pregnancy-situation-specific-conceive?view=full
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/recommendations-arv-drugs-pregnancy-taking-therapy-when-pregnant?view=full
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/recommendations-arv-drugs-pregnancy-taking-therapy-when-pregnant?view=full
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/whats-new
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/whats-new
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viral loads should have CD4 counts monitored every 3 months during pregnancy (CIII). Those on ART<2 years and with CD4 counts >300 cells/mm3 should have CD4 monitored 
every 6 months. 
f ARV drug-resistance testing (genotypic testing and, if indicated, phenotypic testing) should be performed in patients whose HIV RNA levels are above the threshold for standard 
resistance testing (usually >500 copies/mL to 1,000 copies/mL but may be possible for HIV RNA >200 to ≤500 copies in some laboratories). Testing should be performed 
before— 

• Initiating ART in ARV-naive pregnant patients who have not been tested previously for ARV drug resistance (AII);  

• Initiating ART in ARV-experienced pregnant patients (AIII); or 

• Modifying ARV regimens for patients who become pregnant while receiving ARV drugs or patients who have suboptimal virologic response to ARV drugs that were started 
during pregnancy (AII). 

ART should be initiated in pregnant patients prior to receiving the results of ARV-resistance tests. ART should be modified, if necessary, based on the results of the resistance 
tests (BIII). 
g Patients who are taking ART during pregnancy should undergo standard gestational diabetes screening (AIII). Some experts suggest performing glucose screening early in 
pregnancy for patients who are receiving PI-based regimens that were initiated before pregnancy, in accordance with recommendations for patients who are at risk for glucose 
intolerance (BIII). For more information on PIs, see Antiretroviral Drug Regimens and Maternal and Neonatal Outcomes. 
h Laboratory testing to monitor complications of ARV drugs during pregnancy should be based on what is known about the adverse effects of the drugs a person is receiving 
(AIII). 
Key: ART = antiretroviral therapy; ARV = antiretroviral; CD4 = CD4 T lymphocyte 

1 

https://clinicalinfo.hiv.gov/en/guidelines/perinatal/recommendations-arv-drugs-pregnancy-regimens-maternal-neonatal-outcomes


 

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions  
to Reduce Perinatal HIV Transmission in the United States  C-19 

References 

1. Group NAS, Kouanfack C, Mpoudi-Etame M, et al. Dolutegravir-based or low-dose 
efavirenz-based regimen for the treatment of HIV-1. N Engl J Med. 2019;381(9):816-
826. Available at: https://pubmed.ncbi.nlm.nih.gov/31339676. 

2. Pyngottu A, Scherrer AU, Kouyos R, et al. Predictors of virological failure and time to 
viral suppression of first-Llne integrase inhibitor-based antiretroviral treatment. Clin 
Infect Dis. 2021;73(7):e2134-e2141. Available at: 
https://pubmed.ncbi.nlm.nih.gov/33095848. 

3. Zhu J, Rozada I, David J, et al. The potential impact of initiating antiretroviral therapy 
with integrase inhibitors on HIV transmission risk in British Columbia, Canada. 
EClinicalMedicine. 2019;13:101-111. Available at: 
https://pubmed.ncbi.nlm.nih.gov/31517267. 

4. Venter WDF, Moorhouse M, Sokhela S, et al. Dolutegravir plus two different prodrugs of 
tenofovir to treat HIV. N Engl J Med. 2019;381(9):803-815. Available at: 
https://pubmed.ncbi.nlm.nih.gov/31339677. 

5. Aziz N, Sokoloff A, Kornak J, et al. Time to viral load suppression in antiretroviral-naive 
and -experienced HIV-infected pregnant women on highly active antiretroviral therapy: 
implications for pregnant women presenting late in gestation. BJOG. 2013;120(12):1534-
1547. Available at: https://pubmed.ncbi.nlm.nih.gov/23924192. 

6. Snippenburg W, Nellen F, Smit C, et al. Factors associated with time to achieve an 
undetectable HIV RNA viral load after start of antiretroviral treatment in HIV-1-infected 
pregnant women. J Virus Erad. 2017;3(1):34-39. Available at: 
https://pubmed.ncbi.nlm.nih.gov/28275456. 

7. Kintu K, Malaba TR, Nakibuka J, et al. Dolutegravir versus efavirenz in women starting 
HIV therapy in late pregnancy (DolPHIN-2): an open-label, randomised controlled trial. 
Lancet HIV. 2020;7(5):e332-e339. Available at: 
https://pubmed.ncbi.nlm.nih.gov/32386721. 

8. Rahangdale L, Cates J, Potter J, et al. Integrase inhibitors in late pregnancy and rapid 
HIV viral load reduction. Am J Obstet Gynecol. 2016;214(3):385 e381-387. Available at: 
https://pubmed.ncbi.nlm.nih.gov/26928154. 

9. Joao EC, Morrison RL, Shapiro DE, et al. Raltegravir versus efavirenz in antiretroviral-
naive pregnant women living with HIV (NICHD P1081): an open-label, randomised, 
controlled, phase 4 trial. Lancet HIV. 2020;7(5):e322-e331. Available at: 
https://pubmed.ncbi.nlm.nih.gov/32386720. 

10. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of 
antiretroviral agents in adults and adolescents with HIV. 2023. Available at: 

https://pubmed.ncbi.nlm.nih.gov/31339676
https://pubmed.ncbi.nlm.nih.gov/33095848
https://pubmed.ncbi.nlm.nih.gov/31517267
https://pubmed.ncbi.nlm.nih.gov/31339677
https://pubmed.ncbi.nlm.nih.gov/23924192
https://pubmed.ncbi.nlm.nih.gov/28275456
https://pubmed.ncbi.nlm.nih.gov/32386721
https://pubmed.ncbi.nlm.nih.gov/26928154
https://pubmed.ncbi.nlm.nih.gov/32386720


 

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions  
to Reduce Perinatal HIV Transmission in the United States  C-20 

https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-
arv/whats-new. 

11. Read PJ, Mandalia S, Khan P, et al. When should HAART be initiated in pregnancy to 
achieve an undetectable HIV viral load by delivery? AIDS. 2012;26(9):1095-1103. 
Available at: https://pubmed.ncbi.nlm.nih.gov/22441248. 

12. Garcia PM, Kalish LA, Pitt J, et al. Maternal levels of plasma human immunodeficiency 
virus type 1 RNA and the risk of perinatal transmission. Women and Infants 
Transmission Study Group. N Engl J Med. 1999;341(6):394-402. Available at: 
https://pubmed.ncbi.nlm.nih.gov/10432324. 

13. Townsend CL, Byrne L, Cortina-Borja M, et al. Earlier initiation of ART and further 
decline in mother-to-child HIV transmission rates, 2000–2011. AIDS. 2014;28(7):1049-
1057. Available at: https://pubmed.ncbi.nlm.nih.gov/24566097. 

14. Mandelbrot L, Tubiana R, Le Chenadec J, et al. No perinatal HIV-1 transmission from 
women with effective antiretroviral therapy starting before conception. Clin Infect Dis. 
2015;61(11):1715-1725. Available at: https://pubmed.ncbi.nlm.nih.gov/26197844. 

15. Gale HB, Gitterman SR, Hoffman HJ, et al. Is frequent CD4+ T-lymphocyte count 
monitoring necessary for persons with counts >=300 cells/L and HIV-1 suppression? Clin 
Infect Dis. 2013;56(9):1340-1343. Available at: 
https://pubmed.ncbi.nlm.nih.gov/23315315. 

16. Girard PM, Nelson M, Mohammed P, et al. Can we stop CD4+ testing in patients with 
HIV-1 RNA suppression on antiretroviral treatment? AIDS. 2013;27(17):2759-2763. 
Available at: https://pubmed.ncbi.nlm.nih.gov/23842127. 

17. Di Biagio A, Ameri M, Sirello D, et al. Is it still worthwhile to perform quarterly CD4+ t 
lymphocyte cell counts on HIV-1 infected stable patients? BMC Infect Dis. 
2017;17(1):127. Available at: https://pubmed.ncbi.nlm.nih.gov/28166729. 

18. Hetherington S, Hughes AR, Mosteller M, et al. Genetic variations in HLA-B region and 
hypersensitivity reactions to abacavir. Lancet. 2002;359(9312):1121-1122. Available at: 
https://www.ncbi.nlm.nih.gov/pubmed/11943262. 

19. Hetherington S, McGuirk S, Powell G, et al. Hypersensitivity reactions during therapy 
with the nucleoside reverse transcriptase inhibitor abacavir. Clin Ther. 2001;23(10):1603-
1614. Available at: https://pubmed.ncbi.nlm.nih.gov/11726000. 

20. Mallal S, Nolan D, Witt C, et al. Association between presence of HLA-B*5701, HLA-
DR7, and HLA-DQ3 and hypersensitivity to HIV-1 reverse-transcriptase inhibitor 
abacavir. Lancet. 2002;359(9308):727-732. Available at: 
https://www.ncbi.nlm.nih.gov/pubmed/11888582. 

https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/whats-new
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/whats-new
https://pubmed.ncbi.nlm.nih.gov/22441248
https://pubmed.ncbi.nlm.nih.gov/10432324
https://pubmed.ncbi.nlm.nih.gov/24566097
https://pubmed.ncbi.nlm.nih.gov/26197844
https://pubmed.ncbi.nlm.nih.gov/23315315
https://pubmed.ncbi.nlm.nih.gov/23842127
https://pubmed.ncbi.nlm.nih.gov/28166729
https://www.ncbi.nlm.nih.gov/pubmed/11943262
https://pubmed.ncbi.nlm.nih.gov/11726000
https://www.ncbi.nlm.nih.gov/pubmed/11888582


 

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions  
to Reduce Perinatal HIV Transmission in the United States  C-21 

21. Mallal S, Phillips E, Carosi G, et al. HLA-B*5701 screening for hypersensitivity to 
abacavir. N Engl J Med. 2008;358(6):568-579. Available at: 
https://www.ncbi.nlm.nih.gov/pubmed/18256392. 

22. Saag M, Balu R, Phillips E, et al. High sensitivity of human leukocyte antigen-b*5701 as 
a marker for immunologically confirmed abacavir hypersensitivity in white and black 
patients. Clin Infect Dis. 2008;46(7):1111-1118. Available at: 
https://www.ncbi.nlm.nih.gov/pubmed/18444831. 

23. Huntington S, Thorne C, Anderson J, et al. Does pregnancy increase the risk of ART-
induced hepatotoxicity among HIV-positive women? J Int AIDS Soc. 2014;17(4 Suppl 
3):19486. Available at: https://pubmed.ncbi.nlm.nih.gov/25393995. 

24. Huntington S, Thorne C, Newell ML, et al. Pregnancy is associated with elevation of 
liver enzymes in HIV-positive women on antiretroviral therapy. AIDS. 2015;29(7):801-
809. Available at: https://pubmed.ncbi.nlm.nih.gov/25710412. 

25. Sibiude J, Warszawski J, Tubiana R, et al. Liver enzyme elevation in pregnant women 
receiving antiretroviral therapy in the ANRS-French Perinatal Cohort. J Acquir Immune 
Defic Syndr. 2019;81(1):83-94. Available at: https://pubmed.ncbi.nlm.nih.gov/30702449. 

26. Biadgo B, Ambachew S, Abebe M, Melku M. Gestational diabetes mellitus in HIV-
infected pregnant women: a systematic review and meta-analysis. Diabetes Res Clin 
Pract. 2019;155:107800. Available at: https://pubmed.ncbi.nlm.nih.gov/31362053. 

27. Jiwani A, Marseille E, Lohse N, et al. Gestational diabetes mellitus: results from a survey 
of country prevalence and practices. J Matern Fetal Neonatal Med. 2012;25(6):600-610. 
Available at: https://pubmed.ncbi.nlm.nih.gov/21762003. 

28. Tang JH, Sheffield JS, Grimes J, et al. Effect of protease inhibitor therapy on glucose 
intolerance in pregnancy. Obstet Gynecol. 2006;107(5):1115-1119. Available at: 
https://pubmed.ncbi.nlm.nih.gov/16648418. 

29. Haeri S, Shauer M, Dale M, et al. Obstetric and newborn infant outcomes in human 
immunodeficiency virus-infected women who receive highly active antiretroviral 
therapy. Am J Obstet Gynecol. 2009;201(3):315 e311-315. Available at: 
https://pubmed.ncbi.nlm.nih.gov/19733286. 

30. Jao J, Wong M, Van Dyke RB, et al. Gestational diabetes mellitus in HIV-infected and -
uninfected pregnant women in Cameroon. Diabetes Care. 2013;36(9):e141-142. 
Available at: https://pubmed.ncbi.nlm.nih.gov/23970721. 

31. Samuels EON, Isah AY, Offiong RA, Ekele BA. Foeto-maternal outcome of HIV-
positive pregnant women on highly active antiretroviral therapy. Int J Med Biomed Res. 
2014;3(3):202-208. Available at: 
https://www.ajol.info/index.php/ijmbr/article/download/111608/101385. 

https://www.ncbi.nlm.nih.gov/pubmed/18256392
https://www.ncbi.nlm.nih.gov/pubmed/18444831
https://pubmed.ncbi.nlm.nih.gov/25393995
https://pubmed.ncbi.nlm.nih.gov/25710412
https://pubmed.ncbi.nlm.nih.gov/30702449
https://pubmed.ncbi.nlm.nih.gov/31362053
https://pubmed.ncbi.nlm.nih.gov/21762003
https://pubmed.ncbi.nlm.nih.gov/16648418
https://pubmed.ncbi.nlm.nih.gov/19733286
https://pubmed.ncbi.nlm.nih.gov/23970721
https://www.ajol.info/index.php/ijmbr/article/download/111608/101385


 

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions  
to Reduce Perinatal HIV Transmission in the United States  C-22 

32. Mmasa KN, Powis K, Sun S, et al. Gestational diabetes in women living with HIV in 
Botswana: lower rates with dolutegravir- than with efavirenz-based antiretroviral therapy. 
HIV Med. 2021;Epub ahead of print. Available at: 
https://www.ncbi.nlm.nih.gov/pubmed/34003565. 

33. Soepnel LM, Norris SA, Schrier VJ, et al. The association between HIV, antiretroviral 
therapy, and gestational diabetes mellitus. AIDS. 2017;31(1):113-125. Available at: 
https://pubmed.ncbi.nlm.nih.gov/27677165. 

34. Chebrolu P, Alexander M, Bhosale R, et al. The association of gestational diabetes with 
HIV infection and tuberculosis in Indian women. Am J Trop Med Hyg. 2022;107(3):569-
572. Available at: https://pubmed.ncbi.nlm.nih.gov/35914684. 

35. Hailu W, Tesfaye T, Tadesse A. Hyperglycemia after dolutegravir-based antiretroviral 
therapy. Int Med Case Rep J. 2021;14:503-507. Available at: 
https://pubmed.ncbi.nlm.nih.gov/34349567. 

36. Hirigo AT, Gutema S, Eifa A, Ketema W. Experience of dolutegravir-based antiretroviral 
treatment and risks of diabetes mellitus. SAGE Open Med Case Rep. 
2022;10:2050313X221079444. Available at: https://pubmed.ncbi.nlm.nih.gov/35223037. 

37. Lamorde M, Atwiine M, Owarwo NC, et al. Dolutegravir-associated hyperglycaemia in 
patients with HIV. Lancet HIV. 2020;7(7):e461-e462. Available at: 
https://pubmed.ncbi.nlm.nih.gov/32105626. 

38. Nolan NS, Adamson S, Reeds D, O'Halloran JA. Bictegravir-based antiretroviral therapy-
associated accelerated hyperglycemia and diabetes mellitus. Open Forum Infect Dis. 
2021;8(5):ofab077. Available at: https://pubmed.ncbi.nlm.nih.gov/33981777. 

39. O'Halloran JA, Sahrmann J, Parra-Rodriguez L, et al. Integrase strand transfer inhibitors 
are associated with Incident diabetes mellitus in people with human immunodeficiency 
virus. Clin Infect Dis. 2022. Available at: https://pubmed.ncbi.nlm.nih.gov/35521785. 

40. American College of Obstetricians and Gynecologists. ACOG practice bulletin no. 190 
summary: gestational diabetes mellitus. Obstet Gynecol. 2018;131(2):406-408. Available 
at: https://pubmed.ncbi.nlm.nih.gov/29370044. 

41. Caniglia EC, Shapiro R, Diseko M, et al. Weight gain during pregnancy among women 
initiating dolutegravir in Botswana. EClinicalMedicine. 2020;29-30:100615. Available 
at: https://pubmed.ncbi.nlm.nih.gov/33437946. 

42. Bengtson AM, Phillips TK, le Roux SM, et al. Postpartum obesity and weight gain 
among human immunodeficiency virus-infected and human immunodeficiency virus-
uninfected women in South Africa. Matern Child Nutr. 2020;16(3):e12949. Available at: 
https://pubmed.ncbi.nlm.nih.gov/31943774. 

https://www.ncbi.nlm.nih.gov/pubmed/34003565
https://pubmed.ncbi.nlm.nih.gov/27677165
https://pubmed.ncbi.nlm.nih.gov/35914684
https://pubmed.ncbi.nlm.nih.gov/34349567
https://pubmed.ncbi.nlm.nih.gov/35223037
https://pubmed.ncbi.nlm.nih.gov/32105626
https://pubmed.ncbi.nlm.nih.gov/33981777
https://pubmed.ncbi.nlm.nih.gov/35521785
https://pubmed.ncbi.nlm.nih.gov/29370044
https://pubmed.ncbi.nlm.nih.gov/33437946
https://pubmed.ncbi.nlm.nih.gov/31943774


 

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions  
to Reduce Perinatal HIV Transmission in the United States  C-23 

43. Floridia M, Masuelli G, Tassis B, et al. Weight gain during pregnancy in women with 
HIV receiving different antiretroviral regimens. Antivir Ther. 2021;25(6):315-325. 
Available at: https://pubmed.ncbi.nlm.nih.gov/33459635. 

44. Bourgi K, Rebeiro PF, Turner M, et al. Greater weight gain in treatment naive persons 
starting dolutegravir-based antiretroviral therapy. Clin Infect Dis. 2019;70(7):1267-1274. 
Available at: https://pubmed.ncbi.nlm.nih.gov/31100116. 

45. Venter WDF, Sokhela S, Simmons B, et al. Dolutegravir with emtricitabine and tenofovir 
alafenamide or tenofovir disoproxil fumarate versus efavirenz, emtricitabine, and 
tenofovir disoproxil fumarate for initial treatment of HIV-1 infection (ADVANCE): week 
96 results from a randomised, phase 3, non-inferiority trial. Lancet HIV. 
2020;7(10):e666-e676. Available at: https://pubmed.ncbi.nlm.nih.gov/33010240. 

46. Joseph NT, Satten GA, Williams RE, et al. The Effect of Antiretroviral Therapy for the 
Treatment of HIV-1 in Pregnancy on Gestational Weight Gain. Clin Infect Dis. 2021. 
Available at: https://pubmed.ncbi.nlm.nih.gov/34864949. 

47. Leonard MA, Cindi Z, Bradford Y, et al. Efavirenz pharmacogenetics and weight gain 
following switch to integrase inhibitor-containing regimens. Clin Infect Dis. 
2021;73(7):e2153-e2163. Available at: https://pubmed.ncbi.nlm.nih.gov/32829410. 

48. Zash R, Caniglia EC, Diseko M, et al. Maternal weight and birth outcomes among 
women on antiretroviral treatment from conception in a birth surveillance study in 
Botswana. J Int AIDS Soc. 2021;24(6):e25763. Available at: 
https://pubmed.ncbi.nlm.nih.gov/34176240. 

49. Fuller T, Fragoso da Silveira Gouvea MI, Benamor Teixeira ML, et al. Real-world 
experience with weight gain among pregnant women living with HIV who are using 
integrase inhibitors. HIV Med. 2023;24(3):301-310. Available at: 
https://pubmed.ncbi.nlm.nih.gov/36065478. 

50. Jao J, Kacanek D, Broadwell C, et al. Gestational weight gain in persons with HIV in the 
United States. AIDS. 2023;37(6):883-893. Available at: 
https://pubmed.ncbi.nlm.nih.gov/36729961. 

51. Mallon PW, Brunet L, Hsu RK, et al. Weight gain before and after switch from TDF to 
TAF in a U.S. cohort study. J Int AIDS Soc. 2021;24(4):e25702. Available at: 
https://pubmed.ncbi.nlm.nih.gov/33838004. 

52. Palella FJ, Hou Q, Li J, et al. Weight gain and metabolic effects in persons with HIV 
Who switch to ART regimens containing integrase inhibitors or tenofovir alafenamide. J 
Acquir Immune Defic Syndr. 2023;92(1):67-75. Available at: 
https://pubmed.ncbi.nlm.nih.gov/36150045. 

https://pubmed.ncbi.nlm.nih.gov/33459635
https://pubmed.ncbi.nlm.nih.gov/31100116
https://pubmed.ncbi.nlm.nih.gov/33010240
https://pubmed.ncbi.nlm.nih.gov/34864949
https://pubmed.ncbi.nlm.nih.gov/32829410
https://pubmed.ncbi.nlm.nih.gov/34176240
https://pubmed.ncbi.nlm.nih.gov/36065478
https://pubmed.ncbi.nlm.nih.gov/36729961
https://pubmed.ncbi.nlm.nih.gov/33838004
https://pubmed.ncbi.nlm.nih.gov/36150045


 

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions  
to Reduce Perinatal HIV Transmission in the United States  C-24 

53. Joseph NT, Satten GA, Williams RE, et al. The effect of antiretroviral therapy for the 
treatment of human immunodeficiency virus (HIV)-1 in pregnancy on gestational weight 
gain. Clin Infect Dis. 2022;75(4):665-672. Available at: 
https://pubmed.ncbi.nlm.nih.gov/34864949. 

54. Patient Safety Quality Committee, Society for Maternal-Fetal Medicine, Gibson KS, 
Toner LE. Society for Maternal-Fetal Medicine Special Statement: Updated checklists for 
pregnancy management in persons with HIV. Am J Obstet Gynecol. 2020;223(5):B6-
B11. Available at: https://pubmed.ncbi.nlm.nih.gov/32861690. 

55. Institute of Medicine (US) and National Research Council (US) Committee to Reexamine 
IOM Pregnancy Weight Guidelines. Weight gain during pregnancy: reexamining the 
guidelines. The National Academies Collection. 2009. Available at: 
https://pubmed.ncbi.nlm.nih.gov/20669500. 

56. American College of Obstetricians and Gynecologists. Weight gain during pregnancy. 
committee opinion no. 548. Obstet Gynecol. 2013;121:210-212. Available at: 
https://www.acog.org/clinical/clinical-guidance/committee-
opinion/articles/2013/01/weight-gain-during-pregnancy. 

https://pubmed.ncbi.nlm.nih.gov/34864949
https://pubmed.ncbi.nlm.nih.gov/32861690
https://pubmed.ncbi.nlm.nih.gov/20669500
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2013/01/weight-gain-during-pregnancy
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2013/01/weight-gain-during-pregnancy

	Initial Evaluation and Continued Monitoring of HIV During Pregnancy
	Viral Load and CD4 Cell Count Testing and Monitoring
	HIV Drug–Resistance Testing
	Other Laboratory Testing and Monitoring

	Table 5. HIV-Related Laboratory Monitoring Schedule for Pregnant People with HIVa
	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


