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1. PICO questions 
 

 Provision of HIV treatment and care at antenatal or maternal and child health clinics 

P Pregnant women and infants in generalized epidemics 

I Provision of ART or ARV prophylaxis and HIV care services within antenatal care or 

maternal and child health clinics 

C Referral to specialized HIV clinics for ART or ARV prophylaxis and HIV care services 

O HIV incidence, transmission, mortality, morbidity, access, retention and other outcomes to be 

noted in the protocol 

 

2. Search strategy 
(01 October 2010 – 01 September 2012) (update of previous review) 

 

• PubMed 

• EMBASE 

• CENTRAL 

• PsycINFO 

• Web of Science 

• WHO Global Health Library Virtual Platform (AIM, LILACS, IMEMR, IMSEAR, WPRIM, 

WHOLIS) 

• WHO International Clinical Trials Registry Platform (ICTRP) 

 

Also: CROI, IAS, IAC conference abstracts, conference inception to 2012; Integration for Impact 

Conference 2012 
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3. Flow diagram of screening process 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Evidence summaries 
 

4.1. Observational studies 
 

Outcome: maternal mortality 

• This outcome is represented by one study with 12 months of follow-up (SHAIP 2012). 

• In this one study, the proportion of participants dying was 2% in the intervention integrated-care 

arm versus 1% in the control referral-to-care arm, a non–statistically significant difference (RR= 

1.19, 95% CI: 0.46–3.07) (SHAIP 2012). 

• The quality of this evidence was very low. 

 

Outcome: morbidity (developed WHO stage 3 or 4 HIV disease) 

• This outcome is represented by one study with 12 months of follow-up (SHAIP 2012). 

• In this one study, the proportion of participants experiencing WHO stage 3 or 4 HIV disease was 

18.2% in the intervention integrated-care arm versus 17.4% in the control referral-to-care arm, a 

non–statistically significant difference (RR=1.05, 95% CI: 0.61–1.80) (SHAIP 2012). 

• The quality of this evidence was very low. 

 

Outcome: immune response 

• This outcome is represented by three studies, all with 12 months of follow-up (Killam 2010, 

SHAIP 2012, Tsague 2010). 

• In one study, the proportion of participants experiencing a CD4 cell count less than 250 cells/mm
3
 

was 26.5% in the intervention integrated-care arm versus 27.7% in the control referral-to-care 

arm among those with a CD4 test conducted, a non–statistically significant difference (P = 0.54) 

(Killiam 2010). 

675 records identified 

through database searching 

555 records screened 

22 full text articles assessed 

for eligibility 

4 studies included in 

review 

533 records excluded 

120 duplicates removed 

18 articles excluded after 

full text assessment 
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• In another study, the proportion of participants experiencing a CD4 cell count less than 200 

cells/mm
3
 was 1% in the intervention integrated-care arm versus 6% in the control referral-to-

care arm, a non–statistically significant difference (OR=0.12, 95% CI: 0.02–1.71) (SHAIP 2012). 

• In the final study, the proportion of participants achieving a CD4 cell count of less than 350 

cells/mm
3
 was 25% in the intervention full-package integrated-services arm versus 23% in the 

control stand-alone-care arm among those with a CD4 test conducted (statistical significance not 

reported) (Tsague 2010). 

• Overall, the cumulative RR from these three studies showed no statistically significant difference 

between the intervention and control arms (RR = 0.92, 95% CI: 0.67–1.27). 

• The quality of this evidence was very low. 

 

Outcome: ART initiation 

• This outcome is represented by three studies, all with 12 months of follow-up (Killam 2010, 

SHAIP 2012, Tsague 2010). 

• In one study, the proportion of participants initiating ART within 60 days and before delivery or 

estimated due date was 32.9% in the intervention integrated-care arm versus 14.4% in the control 

referral-to-care arm (adjusted OR = 2.01, 95% CI: 1.37–2.95) (Killam 2010). 

• In another study, the proportion of participants initiating ART during the year-long follow-up was 

46% in the intervention integrated-services arm versus 19% in the control referral-to-care arm, 

and this difference was statistically significant (OR = 3.36, 95% CI: 1.60–7.07) (SHAIP 2012). 

• In the final study, the proportion of participants initiating ART with CD4 cell counts <350 

cells/mm
3
 was 78% in the intervention full-package integrated-services arm versus 85% in the 

control referral-to-care arm, and this difference was not statistically significant (RR = 0.9, 95% 

CI: 0.7–1.1) (Tsague 2010). 

• Overall, the cumulative RR from these three studies showed no statistically significant difference 

was found between the intervention and control arms (RR = 1.71, 95% CI: 0.79–3.72). 

• The quality of this evidence was very low. 

 

Outcome: adherence to ART during pregnancy 

• This outcome is represented by one study with 12 months of follow-up (SHAIP 2012). 

• In this one study, the proportion of participants adherent was 80% in the intervention integrated-

care arm versus 66% in the control referral-to-care arm, with significantly more women adherent 

in the intervention arm (RR = 1.21, 95% CI: 1.13–1.30) (SHAIP 2012). 

• The quality of this evidence was very low. 

 

Outcome: uptake of infant HIV testing 

• This outcome is represented by one study reporting outcomes at six months of life (SHAIP 2012). 

• In this one study, the proportion of infants HIV tested was 38.3% in the intervention integrated-

care arm and 40.1% in the referral-to-care arm (statistical significance not reported) (SHAIP 

2012). 

• Overall, the cumulative RR from these three studies showed no statistically significant difference 

between the intervention and control arms (RR = 0.96, 95% CI: 0.76–1.21). 

• The quality of this evidence was very low. 

 

Outcome: enrollment in care
a
 

• This outcome is represented by 2 studies reporting outcomes at 12 months follow-up (SHAIP 

2012, Tsague 2010). 

• In one study, the proportion of participants enrolling in to care and treatment by the end of the 

one-year follow-up was 67% in the intervention integrated-care arm versus 32% in the control 
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referral-to-care arm and this difference was statistically significant (OR=3.08, 95% CI: 1.03-9.21) 

(SHAIP 2012). 

• In the other study, the proportion of participants enrolling in care and treatment was 67% in the 

intervention integrated-care arm and 35% in the control referral-to-care arm and this difference 

was statistically significant (RR=1.9, 95% CI: 1.5 to 2.3) (Tsague 2010). 

• Overall the cumulative RR from these three studies showed a statistically significant difference 

with higher numbers enrolling in care in the intervention arm versus the control arm (RR=2.03, 

95% CI: 1.82 to 2.26). 

• The quality of this evidence was very low. 

 
a
One additional study reported on the proportion of women who were enrolled on ART within 60 days 

and before delivery or the estimated due date. Since this outcome was different than others in this 

category, because it specified enrolment into ART instead of enrolment into care, it was excluded. 

However, this study found that 44.4% of those in the intervention integrated-services arm enrolled versus  

25.3% in the control arm, and this difference was statistically significant (adjusted OR = 2.06, 95% CI: 

1.27–3.34) (Killam 2010). 

 

Outcome: retention 

• This outcome is represented by two studies, one with 12 months of follow-up (Killam 2010) and 

one with 24 months of follow-up (Ong’ech 2012). 

• In one study, the proportion of participants with 90-day retention among those who initiated ART 

was 87.8% in the intervention integrated-care arm versus 91.3% in the control referral-to-care 

arm (P-value not reported) (Killam 2010). 

• In the other study, the proportion of participants still enrolled in the study at 12 months was 

62.6% in the intervention integrated-services arm versus 48.4% in the control non-integrated-

services arm (P-value not reported) (Ong’ech 2012). 

• Overall, the cumulative RR from these three studies showed no statistically significant difference 

between the intervention and control arms (RR = 1.11, 95% CI: 0.76–1.62). 

• The quality of this evidence was low. 

 

Outcome: satisfaction with care among women living with HIV
a
 

• This outcome is represented by one study that reported cross-sectional data (SHAIP 2012). 

• In this study, the proportion of women living with HIV who reported being satisfied with their 

care was 79.3% in the intervention integrated-services arm versus 53.8% in the control referral-

to-care arm, and this difference was statistically significant (P = 0.004). 

• Overall, the cumulative RR from these three studies showed no statistically significant difference 

between the intervention and control arms (RR = 1.47, 95% CI: 0.99–2.2). 

• The quality of this evidence was very low. 

 
a
One additional study reported no difference in caregiver satisfaction with services for infants by 

treatment arm, except for one care recipient in the intervention integrated-services arm who expressed 

dissatisfaction with a long waiting time to get care (Ong’ech 2012). This outcome was not included in the 

analysis due to the lack of data provided. 

 

5. Quality of evidence 
 

In the GRADE system, well-conducted randomized controlled trials (without additional limitations) 

provide high-quality evidence, and observational studies without any special strength (and without 

additional limitations) provide low-quality evidence. In this analysis, we found that the four observational 

studies provided low- to very-low-quality evidence for the benefits of integrating maternal and child 
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health and HIV services and, for most outcomes, very-low-quality evidence due to the observational 

nature of the studies, the lack of controlling of potential confounders in one of the studies and the small 

number of events reported. 

 

We found no randomized controlled trials that addressed our research question of interest. 
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7. Excluded studies with reasons 
 

Reference Reason for exclusion 

Adetiloye O, Tsafe A, Aguye S, et al. PMTCT integrated model of 

services versus the stand alone PMTCT model, what different program 

results/outcome? AIDS 2010 – XVIII International AIDS Conference: 

Abstract no. MOPE0866. 

Not the correct comparison 

Anema A, Zhang W, Wu Y, et al. Availability of nutritional support 

services in HIV care and treatment sites in sub-Saharan African 

countries. Public Health Nutr 2012; 15: 938-947. 

Cross-sectional study 

Chifundo K, Wandwalo E, Kanyerere H, et al. What is the best model 

of TB/HIV service delivery? Experience from Malawi. AIDS 2010 – 

XVIII International AIDS Conference: Abstract no. MOPE0858. 

Data not provided on 

integrated services versus 

referral 

Ciampa PJ, Burlison JR, Blevins M, et al. Improving retention in the 

early infant diagnosis of HIV program in rural Mozambique by better 

service integration. J Acquir Immune Defic Syndr 2011; 58: 115-119. 

Retrospective review 

Ferguson L, Lewis J, Grant AD, et al. Patient attrition between 

diagnosis with HIV in pregnancy-related services and long-term HIV 

care and treatment services in Kenya: a retrospective study. J Acquir 

Retrospective review 
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Reference Reason for exclusion 

Immune Defic Syndr 2012; 60: e90-e97. 

Gounder CR, Wada NI, Kensler C, et al. Active tuberculosis case-

finding among pregnant women presenting to antenatal clinics in 

Soweto, South Africa. J Acquir Immune Defic Syndr 2011; 57: e77-

84. 

No comparison group 

Kinuthia J, Kiarie JN, Farquhar C, et al. Uptake of prevention of 

mother to child transmission interventions in Kenya: health systems 

are more influential than stigma. J Int AIDS Soc 2011; 14:61. 

Cross-sectional study 

Kumwenda M, Tom S, Chan AK, et al. Reasons for accepting or 

refusing HIV services among tuberculosis patients at a TB-HIV 

integration clinic in Malawi. Int J Tuberc Lung Dis 2011; 15: 1663-

1669. 

Not an intervention 

Martinez J, Lemos D, Hosek S. Stressors and sources of support: the 

perceptions and experiences of newly diagnosed Latino youth living 

with HIV. AIDS Patient Care STDs 2012; 26: 281-290. 

Not an intervention 

Mazia G, Narayanan I, Warren C, et al. Integrating quality postnatal 

care into PMTCT in Swaziland. Glob Public Health 2009;4: 253-270. 

No comparison group 

Muchedzi A, Chandisarewa W, Keatinge J, et al. Factors associated 

with access to HIV care and treatment in a prevention of mother to 

child transmission programme in urban Zimbabwe. J Int AIDS Soc 

2010; 13:38. 

Cross-sectional study 

Patel D, Matyanga P, Nyamundaya T, et al. Facilitating HIV testing, 

care and treatment for orphans and vulnerable children aged five years 

and younger through community-based early childhood development 

playcentres in rural Zimbabwe. J Int AIDS Soc 2012; 15: 1-7. 

Not an intervention 

Rich ML, Miller AC, Niyigena P, et al. Excellent clinical outcomes 

and high retention in care among adults in a community-based HIV 

treatment program in rural Rwanda. J Acquir Immune Defic Syndr 

2012; 59: e35-42. 

Not an intervention 

Rujumba J, Tumwine JK, Tylleskar T, et al. Listening to health 

workers: lessons from Eastern Uganda for strengthening the 

programme for the prevention of mother-to-child transmission of HIV. 

BMC Health Serv Res 2012; 12:3. 

Not an intervention 

Simba D, Kamwela J, Mpembeni R, et al. The impact of scaling-up 

prevention of mother-to-child transmission (PMTCT) of HIV infection 

on the human resource requirement: The need to go beyond numbers. 

Int J Health Planning Management 2010; 25: 17-29. 

Does not report any outcomes 

of interest 

Theuring S, Nchimbi P, Jordan-Harder B, et al. Partner involvement in 

perinatal care and PMTCT services in Mbeya Region, Tanzania: the 

providers’ perspective. AIDS Care 2010; 22: 1562-1568. 

Not an intervention 

Welty TK, Bulterys M, Welty ER, et al. Integrating prevention of 

mother-to-child HIV transmission into routine antenatal care: the key 

to program expansion in Cameroon. J Acquir Immune Defic Syndr 40: 

486-493. 

No comparison group 

Winestone LE, Bukusi EA, Cohen CR, et al. Acceptability and 

feasibility of integration of HIV care services into antenatal clinics in 

rural Kenya: a qualitative provider interview study. Glob Public 

Health. 2012; 7: 149-163. 

Qualitative interviews only 
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7.1. Brief summary of studies with no comparators: PICO b – Integration of maternal and 

child health, HIV and TB services 
 

Reason for exclusion from GRADE analyses: no comparator 

Kali PB, Gray GE, Violari A, 

Chaisson RE, McIntyre JA, 

Martinson NA. Combining 

PMTCT with active case finding 

for tuberculosis. J Acquir 

Immune Defic Syndr 

2006;42(3):379-81. 

 

Study design: case series. 

Population and setting: pregnant women attending antenatal care in 

Soweto, South Africa. 

Intervention: Screening women living with HIV for TB at post-HIV 

test counselling. 

Results: 370 pregnant women living with HIV were screened for 

symptoms of active TB by lay counsellors. Eight women (2.2%) 

were found to have previously undiagnosed, smear-negative, culture-

confirmed TB. Mean CD4 counts much lower in women with active 

TB versus those with no TB (mean 276 versus mean 447 cells/mm
3
, 

P = 0.05). 

Conclusions: the rates of TB in pregnant women living with HIV are 

high. Screening for TB during routine antenatal care should be 

implemented in settings with high HIV prevalence. 

Gounder C, Wada N, Kensler C, 

Violari A, McIntyre J, Chaisson 

R, Martinson N. Active 

tuberculosis case-finding among 

pregnant women presenting to 

antenatal clinics in Soweto, South 

Africa. J Acquir Immune Defic 

Syndr 2011;57(4):e77-e84.  

Study design: cross-sectional. 

Population and setting: pregnant women seeking antenatal care at 

six clinics in Soweto, South Africa. 

Intervention: Screening of pregnant women for active pulmonary 

TB symptoms (cough for ≤2 weeks, sputum production, fevers, night 

sweats or weight loss) was offered during the pre-test counselling 

session regardless of HIV status. Clinic nurses reviewed the 

symptom screening questionnaire and collected a single 

spontaneously expectorated sputum specimen from study participants 

with any symptom of active TB while they were waiting for their 

HIV test result. Sputum induction was not performed. 

Results: of 3963 women who enrolled in the study, 681 (17.2%) 

reported one or more symptoms of active pulmonary TB. Among 

1454 HIV-seropositive pregnant women, 23.1% were more likely to 

report symptoms, 8.6% were more likely to report a previous history 

of TB and 23.8% were more likely to report a history of household 

TB contact (significant findings when compared to HIV-seronegative 

pregnant women). Active pulmonary TB was diagnosed in 10/1454 

HIV-seropositve women (688 per 100 000) and 5/2483 HIV-

seronegative women (201 per 100 000, P = 0.03). The median CD4
+
 

T-cell count among HIV-seropositive women with TB was similar to 

that of HIV-seropositive women without TB (352 versus 333 

cells/mm
3
, P = 0.85). 

Conclusions: there is a high burden of active TB among pregnant 

women living with HIV. TB screening and provision of isoniazid 

preventive therapy and antiretroviral therapy should be integrated 

with services to prevent mother-to-child HIV transmission. 

Gupta A, Chandrasekhar A, 

Gupte N, Patil S, Bhosale R, 

Sambarey P, Ghorpade S, 

Nayak U, Garda L, Sastry J, 

Bharadwaj R, Bollinger RC; 

Study design: retrospective analysis of TB screening data. 

Population and setting: pregnant women living with HIV seeking 

antenatal care at a large urban hospital in Pune, India. 

Intervention: screening women living with HIV for TB using 

several screening methods. 
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Reason for exclusion from GRADE analyses: no comparator 

Byramjee Jeejeebhoy Medical 

College–Johns Hopkins 

University Study Group. 

Symptom screening among HIV-

infected pregnant women is 

acceptable and has high negative 

predictive value for active 

tuberculosis. Clin Infect Dis 

2011;53(10):1015-8. 

Results: Of 799 women living with HIV, 11 (1.4%) had active TB. 

The median CD4 count was 460 cells/mm
3
 (interquartile range 316–

658). The rates of TB were lower than in other settings. Specificity 

(90.9%), negative predictive value (99.3%) and negative likelihood 

ratio (4.9) were excellent when the WHO-recommended symptom 

screening was used alone. Although sensitivity was greatest (100%) 

when the WHO-recommended symptom screening was used with the 

tuberculin skin test, the negative predictive value was only 

marginally higher; specificity decreased to 71%. Largely comparable 

results were found in a subset with more advanced disease. Despite 

the title, there were no acceptability data. 

Conclusions: new WHO-recommended symptom screening is 

valuable in a highly endemic setting. Other non-WHO approaches 

added to this did not add much value. 

 

 


