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1. PICO question 
 

 When to start ART: adults living with HIV older than 50 years of age 

P Adults living with HIV older than 50 years of age 

I ART initiation at CD4 >350 cells/mm
3
 or irrespective of CD4 cell count 

C Defer ART initiation until CD4 cell count ≤350 cells/mm
3
 or symptomatic HIV disease (WHO 

stages 3 and 4) 

O HIV mortality and morbidity, non-HIV mortality and morbidity, severe adverse events, 

adherence, retention, HIV drug resistance, TB incidence 

 

2. Search strategy 
 

01 Jan 1996 – 24 Aug 2012 

Search Query 

#5 Search (((#1) AND #2) AND #3) AND #4 

#4 Search (start*[tiab] OR initia*[tiab] OR begin*[tiab] OR timing[tiab] OR early[tiab] OR 

earli*[tiab] OR (CD4[tiab] AND (irrespective[tiab] OR “above 350”[tiab] OR ≥350[tiab] 

OR >350[tiab])) 

#3 Search HAART[tiab] OR ART[tiab] OR antiretroviral[tiab] OR anti-retroviral[tiab] OR 

"Antiretroviral Therapy, Highly Active"[Mesh] OR "Anti-Retroviral Agents"[Mesh] 

#2 Search randomized controlled trial [pt] OR controlled clinical trial [pt] OR randomized 

controlled trials [MeSH] OR random allocation [MeSH] OR double-blind method [MeSH] 

OR single-blind method [MeSH] OR clinical trial [pt] OR clinical trials [MeSH] OR 

("clinical trial" [tiab]) OR ((singl* [tiab] OR doubl* [tiab] OR trebl* [tiab] OR tripl* [tiab]) 

AND (mask* [tiab] OR blind* [tiab])) OR (placebos [MeSH] OR placebo* [tiab] OR 

random* [tiab] OR research design [mh:noexp] OR follow-up studies [MeSH] OR 

prospective studies [MeSH] OR control*[tiab] OR prospectiv* [tiab]) OR non-randomi*[tiab] 

OR before after study[tiab] OR time series[tiab] OR case control[tiab] OR prospective 

cohort[tiab] OR cohort*[tiab] OR cross-section*[tiab] OR prospective[tiab] OR 

retrospective[tiab] OR research design[mh:noexp] OR follow-up studies[MeSH] OR 

prospective studies[MeSH] OR control*[tiab] OR prospectiv*[tiab]) NOT (animals [MeSH] 

NOT human [MeSH]) 

#1 Search "HIV Infections"[MeSH] OR HIV[MeSH] OR HIV[tiab] OR hiv-1*[tiab] OR hiv-

2*[tiab] OR hiv1[tiab] OR hiv2[tiab] OR HIV infect*[tiab] OR human immunodeficiency 

virus[tiab] OR human immunedeficiency virus[tiab] OR human immuno-deficiency 
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848 total records 

excluded 

201 duplicates 

removed 

Search Query 

virus[tiab] OR human immune-deficiency virus[tiab] OR ((human immun*) AND (deficiency 

virus[tiab])) OR acquired immunodeficiency syndrome[tiab] OR acquired immunedeficiency 

syndrome[tiab] OR acquired immuno-deficiency syndrome[tiab] OR acquired immune-

deficiency syndrome[tiab] OR ((acquired immun*) AND (deficiency syndrome[tiab])) 

 

3. Flow diagram of screening process 
 

 
 

 

 
 

 

 
 

 

 
 

4. Description of studies 
 

The ideal study for PICO 3 would compare patients ≥50 years with those <50 years among patients with 

≥350 CD4 cells/mm
3
 at baseline. Five of the six studies we identified do not provide data to do this. Most 

dichotomized participants’ ages as above or below the median (i.e., as younger versus older) and/or do 

not provide clear analysis of outcomes in the subset with ≥350 CD4 cells/mm
3
. Given the different cut-

offs used, none of which was near 50 years old, and the broad range of baseline CD4 counts in these 

cohorts, these studies unfortunately do not provide indirect evidence. One study that may provide 

“acceptable” indirect evidence is Egger (2002), which has enough data to create our own analysis among 

patients 50 years or older. 

Althoff 2010: This is a pooled analysis of 19 prospective studies that aimed to estimate how various 

HAART regimen classes affect subsequent virological and immunological responses within 24 months of 

initiation. The mean CD4 count at ART initiation ranged between 205 and 211 cells/mm
3
 in the groups 50 

years and older. Additionally, this study only reported the unadjusted effect of ARV regimens on 

subsequent virological responses and did not stratify by age group or baseline CD4 count. 

21 full-text articles assessed for 

eligibility 

6 studies included in review 

854 records screened 

1055 records identified through 

database searching 
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Bosch 2007: This is a study of 1083 people living with HIV initiating ART. The authors aimed to identify 

pretreatment factors associated with longer treatment responses. It is likely that only a handful of the 

patients are even over 50 years old. This information is not provided, but the middle 50% of the patients 

is 32–45 years old. Assuming a normally distributed age range, we would expect to have the oldest 

patient to be in his or her fifties, but it is unlikely that more than 20% are ≥50 years. Unfortunately, this 

study does not provide age-specific analyses. 

COHERE 2008: This is a study of multiple cohorts aiming to estimate the impact of the effectiveness of 

treatments in various age groups. The median CD4 count at treatment initiation among 50- to-54-year-old 

participants was 178 cells/mm
3
 (interquartile range 69–295), 178 cells/mm

3
 (interquartile range 74–297) 

and 173 cells/mm
3
 (interquartile range 70–282). Again, this means that essentially all of the patients had 

baseline CD4 counts <350 cells/mm
3
. Additionally, there is no analysis of impact of various treatment 

strategies within each age group. 

Egger 2002: This is a pooled data analysis of 13 cohort studies from Europe and North America 

including 12 574 adults starting ART. The study population included 1921 adults at least 50 years old. 

Among these 1921, there were 96 deaths. Most results are not stratified by baseline CD4 count among 

specific age groups. As such, we only have most risks among 50 years old or older compared to other age 

groups. The risk of death or progression to AIDS among patients 50 years or older was 1.51 times higher 

when compared to patients under 30 years old (hazard ratio=1.51; 95% CI 1.11–2.06). The risk of death 

was 3.09 times higher among patients 50 years old or older when compared to patients younger than 30 

years (hazard ratio=3.09; 95% CI 1.64–5.83). Table 4 (page 3) provides the stratified results of the 

probability of progression to AIDS or death according to baseline CD4 count over three years. Among 

patients at CDC stage A/B, at year three, the probability of progression to AIDS or death was 4.6% (3.7–

5.8%) among patients 50 years old and older with no history of injecting drug use, viral load <5 copies/ml, 

and CD4 ≥350 cells/mm
3
 at baseline. Among patients meeting the same criteria but with baseline CD4 

<350 cells/mm
3
, the average probability of progression to AIDS or death by year 3 was 14.4%, nearly 3 

times higher than the cohort with ≥350 cells/mm
3
 at baseline. Similarly, among patients at CDC stage C, 

at year three, the probability of progression to AIDS or death was 7.1% (5.4–9.2%) among patients 50 

years old and older with no history of injecting drug use, viral load <5 copies/ml and CD4 ≥350 

cells/mm
3
. Among patients meeting the same criteria but with baseline CD4 <350 cells/mm

3
, the average 

probability of progression to AIDS or death by year 3 was 21.2%, approximately 3 times higher than the 

cohort with ≥350 cells/mm
3
 at baseline. Table 5 (page 4) gives the stratified results of the probability of 

death according to baseline CD4 over three years. Among patients at CDC stage A/B, at year three, the 

probability of death was 1.9% (1.3–2.8%) among patients 50 years old and older with no history of 

injecting drug use, viral load <5 copies/ml and CD4 ≥350 cells/mm
3
. Among patients meeting the same 

criteria but with baseline CD4 <350 cells/mm
3
, the average probability of death by year three was 5.6%, 

nearly 3 times higher than the cohort with ≥350 cells/mm
3
 at baseline. Similarly, among patients at CDC 

stage C, at year three, the probability of death was 3.9% (2.5–6.2%) among patients 50 years old and 

older with no history of injecting drug use, viral load <5 and CD4 ≥350 cells/mm
3
. Among patients 

meeting the same criteria but with baseline CD4 count <350 cells/mm
3
, the average probability of 

progression to AIDS or death by year 3 was 11.2%, approximately 2.5 times higher than with ≥350 

cells/mm
3
 at baseline. 
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Iwuji 2010: The authors present hospital-based data of people living with HIV. The researchers 

considered age as a predictor of mortality and treat <50 years and ≥50 years as a binary variable in 

mortality models. Age ≥50 years was found to be a significant predictor of mortality (odds ratio=2.62; 

95% CI 1.64–4.20); however, the risk of mortality among patients ≥50 years old stratified by baseline 

CD4 is not specifically reported. The median CD4 count was 211 cells/mm
3
 (interquartile range 83–289), 

so the large majority of these late-presenting hospitalized patients had CD4 counts below 350 cells/mm
3
. 

Nogueras 2006: The authors conducted a prospective cohort study in Spain. Thirty-six of the people 

living with HIV were 50 years old or older at time of diagnosis. The mean baseline CD4 for these patients 

was 181 cells/mm
3
, and approximately 86% of older patients were treated with ART. No data were 

reported on the proportions of these patients with ≥350 or <350 cells/mm
3
 or whether they had been 

treated at higher CD4 levels. 

 

Table 1. From: Egger M, May M, Chene G, et al. Prognosis of HIV-1-infected patients starting highly 

active antiretroviral therapy: a collaborative analysis of prospective studies. Lancet 2002; 360: 119-129. 
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Table 2. From: Egger M, May M, Chene G, et al. Prognosis of HIV-1-infected patients starting highly 

active antiretroviral therapy: a collaborative analysis of prospective studies. Lancet 2002; 360: 119-129. 
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