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Heterogeneity and subgroup analyses 
 

The wide credibility intervals found in our review point to the great heterogeneity of the results 

presented and reduce the validity of possible subgroup analyses. In addition, the clinical 

differences between the studies, such as the different ARV regimens used, the initial CD4 level 

of the participants and their previous exposure to ART, in addition to the different data analyses 

(by protocol or intention to treat) and funding sources (only by the industry, only by government 

agencies or both), mean that variations in the estimates found in the subgroup analyses may be 

due only to residual confounding, without any implication for clinical practice. Most of these 

analyses did not demonstrate differences between the groups and the few different estimates 

found seem to reflect the absence or very low number of events (as in the case of death) and, 

mainly, the clinical heterogeneity, especially the different ARV regimens evaluated in the 

studies. 

Subgroup analyses for the primary endpoint results of this review, relating to blinding, per-

protocol or intention-to-treat analysis, CD4 level, prior ART exposure, and funding, are shown 

in Table S7. Data regarding CD4 level and funding were not presented for total clinical and/or 

laboratory adverse events and clinical and/or laboratory adverse events related to ART, as they 

did not have subgroups. Both outcomes were only reported in studies with participants whose 

average baseline CD4 level was greater than 250 cells/mm3 and with exclusive funding from 

the pharmaceutical industry.  

We did not perform a subgroup analysis by ARV regimen, as the same regimen was 

evaluated in a maximum of two arms of the included studies. We also did not perform some of 

the analyses provided in our protocol, due to available data. The studies had adult women, with 

very few elderly women, and there were no children or adolescents, which did not allow 

analysis by age group. It was also not possible to evaluate according to the level of development 

of the study sites, since 80% of them were multicenter and were conducted in countries with 

different levels of development, as defined by the World Bank. The follow-up time was used 

to adjust the incidence rate, not allowing a subgroup analysis. In general, the studies monitored 

adverse events more actively and all used ARV regimens with three or more associated drugs, 

not characterizing the existence of different subgroups in these aspects. We did not perform 

subgroup analysis according to the risk of bias, as 90% of the studies were at high risk, and also 

according to allocation concealment, since this was directly related to blinding, as 80% of the 
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studies were open and the 20% that were double-blind did not describe how the concealment 

took place. 

Table S7 - Subgroup analyses (to be continued) 

Blinding analysis (double-blind vs open) 

Outcome Subgroup 

Number 

of study 

arms 

Number 

of 

women 

Incidence rate 

(number of 

events/1000 

person-years) 

Credibility interval 

(95%) 

Discontinuation due to 

adverse events 

Double-blind 4  52,77 8,89 - 285,10 

Open 11  12,04 1,43 - 57,06 

Discontinuation due to 

adverse events related 

to ART 

Double-blind 2  76,47 1,65 - 2755,00 

Open 5  0,82 0,01 - 22,93 

Clinical and/or 

laboratory adverse 

events 

Double-blind 2  950,80 55,35 - 16180,00 

Open 4  874,20 629,30 - 1213,00 

Clinical and/or 

laboratory adverse 

events related to ART 

Double-blind 2  578,70 30,71 - 10720,00 

Open 4  264,90 46,68 - 1457,00 

Analysis by intention to treat (protocol vs intention to treat) 

Outcome Subgroup 

Number 

of study 

arms 

Number 

of 

women 

Incidence rate 

(number of 

events/1000 

person-years) 

Credibility interval 

(95%) 

Discontinuation due to 

adverse events 

Protocol 10  13,09 1,90 - 55,53 

Intention to 

treat 
5  53,61 3,90 - 316,20 

Discontinuation due to 

adverse events related 

to ART 

Protocol 4  1,34 0,01 - 49,34 

Intention to 

treat 
3  20,77 0,18 - 691,30 

Clinical and/or 

laboratory adverse 

events 

Protocol 4  874,20 628,00 - 1213,00 

Intention to 

treat 
2  950,80 55,35 - 16180,00 

Clinical and/or 

laboratory adverse 

events related to ART 

Protocol 4  264,70 46,89 - 1468,00 

Intention to 

treat 
2  579,00 30,71 - 10710,00 

Analysis by CD4 level (mean >250 cells/mm3 vs mean <250 cells/mm3) 

Outcome Subgroup 

Number 

of study 

arms 

Number 

of 

women 

Incidence rate 

(number of 

events/1000 

person-years) 

Credibility interval 

(95%) 

Discontinuation due to 

adverse events 

>250 11  33,45 8,98 - 87,29 

<250 4  5,44 0,10 - 142,70 

Discontinuation due to 

adverse events related 

to ART 

>250 5  6,26 0,12 - 106,40 

<250 2  1,98 0,00 - 413,39 
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Table S7 - Subgroup analyses (conclusion) 

Analysis by previous exposure to ART (treatment naïve vs experienced) 

Outcome Subgroup 

Number 

of study 

arms 

Number 

of 

women 

Incidence rate 

(number of 

events/1000 

person-years) 

Credibility interval 

(95%) 

Discontinuation due 

to adverse events 

Treatment 

naïve 
12  25,53 6,36 - 77,30 

Experienced 3  5,95 0,04 - 282,49 

Discontinuation due 

to adverse events 

related to ART 

Treatment 

naïve 
5  7,53 0,14 - 161,60 

Experienced 2  0,97 0,00 - 85,97 

Clinical and/or 

laboratory adverse 

events 

Treatment 

naïve 
4  952,90 781,20 - 1153,00 

Experienced 2  794,40 42,10 - 15130,00 

Clinical and/or 

laboratory adverse 

events related to ART 

Treatment 

naïve 
4  520,00 305,40 - 909,49 

Experienced 2  140,10 3,73 - 5242,95 

Analysis by funding (industry vs mixed1 vs government) 

Outcome Subgroup 

Number 

of study 

arms 

Number 

of 

women 

Incidence rate 

(number of 

events/1000 

person-years) 

Credibility interval 

(95%) 

Discontinuation due 

to adverse events 

Industry 9  36,10 9,99 - 98,27 

Mixed1 4  5,49 0,10 - 142,60 

Governmental 2  10,22 0,01 - 1559,95 

Discontinuation due 

to adverse events 

related to ART 

Industry 4  11,74 0,24 - 256,50 

Mixed1 2  1,98 0,00 - 417,50 

Governmental 1  0,00 0,00 - 0,48 

1. Mixed: study funded by industry and government agencies 
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Assessing the certainty of the evidence 
 

Grading of Recommendations, Assessment, Development and Evaluation (GRADE) is 

normally used to assess the quality of evidence in studies that make comparative analyses 

between different interventions. Our review is descriptive, estimating the incidence rate of 

events per 1000 person-years for each intervention, using the arms of the primary studies as the 

unit of analysis. In any case, we chose to elaborate GRADE, using its tool for evaluating the 

certainty of the evidence for prognostic questions (Table S8).



 
 

Table S8 - Summary of findings (to be continued) 

 

 

 

 

 

 

 

 

№ of 

studies 

Certainty assessment Effect Certainty Importance 

Study 

design 

Risk of 

bias 

Inconsistency Indirectness Imprecision Other 

considerations 

№ of 

events 

№ of 

individuals 

Rate 

(95% CrI) 

Discontinuation due to adverse events (follow-up: range from 48 weeks to 168 weeks; assessed with: incidence rate) 

91,2,3,4,5,6,7,8,9 randomized 

trials 

very 

seriousa 

very seriousb not serious very 

seriousc 

None 131 2388 event rate 

20.78 per 1000 

person-years 

(5.58 to 57.31) 

⨁◯◯◯ 

Very low 

IMPORTANT 

Discontinuation due to adverse events related to ART (follow-up: range from 48 weeks to 168 weeks; assessed with: incidence rate) 

52,3,4,5,6 randomized 

trials 

very 

seriousd 

very seriousb not serious very 

seriousc 

none 43 988 event rate 

4.31 per 1000 

person-years 

(0.13 to 54.72) 

⨁◯◯◯ 

Very low 

IMPORTANT 
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№ of 

studies 

Certainty assessment Effect Certainty Importance 

Study design Risk of 

bias 

Inconsistency Indirectness Imprecision Other 

considerations 

№ of 

events 

№ of 

individuals 

Rate 

(95% CrI) 

Clinical and/or laboratory adverse events (follow-up: range from 48 weeks to 48 weeks; assessed with: incidence rate) 

43,4,5,8 randomized 

trials 

very 

seriouse 

very seriousb not serious very 

seriousc 

none 736 954 event rate 

888.20 per 1000 

person-years 

(759.9 per 1045) 

⨁◯◯◯ 

Very low 

IMPORTANT 

Laboratory adverse events (follow-up: range from 184 weeks to 184 weeks; assessed with: incidence rate) 

110 randomized 

trials 

very 

seriousf 

not serious not serious very 

seriousc 

none 91 483 event rate 

52.02 per 1000 

person-years 

(1.89 to 1388) 

⨁◯◯◯ 

Very low 

NOT 

IMPORTANT 

Clinical and/or laboratory adverse events related to ART (follow-up: range from 48 weeks to 48 weeks; assessed with: incidence rate) 

43,4,6,8 randomized 

trials 

very 

seriouse 

very seriousb not serious very 

seriousc 

none 298 954 event rate 

341.60 per 1000 

person-years 

(133.6 to 862.7) 

⨁◯◯◯ 

Very low 

IMPORTANT 
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№ of 

studies 

Certainty assessment Effect Certainty Importance 

Study design Risk of 

bias 

Inconsistency Indirectness Imprecision Other 

considerations 

№ of 

events 

№ of 

individuals 

Rate 

(95% CrI) 

Clinical adverse events related to ART (follow-up: range from 48 weeks to 48 weeks; assessed with: incidence rate) 

19 randomized 

trials 

very 

seriousf 

not serious not serious very 

seriousc 

none 221 575 event rate 

431.50 per 1000 

person-years 

(13.84 to 13630) 

⨁◯◯◯ 

Very low 

IMPORTANT 

Grade 3 and/or 4 clinical and/or laboratory adverse events (follow-up: range from 48 weeks to 156 weeks; assessed with: incidence rate) 

33,5,6 randomized 

trials 

very 

seriousg 

very seriousb not serious very 

seriousc 

none 37 284 event rate 

96.34 per 1000 

person-years 

(55.04 to 158.9) 

⨁◯◯◯ 

Very low 

CRITICAL 

Grade 3 and/or 4 clinical adverse events (follow-up: range from 48 weeks to 168 weeks; assessed with: incidence rate) 

31,2,9 randomized 

trials 

very 

serioush 

very seriousb not serious very 

seriousc 

none 158 1316 event rate 

59.93 per 1000 

person-years 

(33.74 to 104.6) 

⨁◯◯◯ 

Very low 

CRITICAL 
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№ of 

studies 

Certainty assessment Effect Certainty Importance 

Study design Risk of 

bias 

Inconsistency Indirectness Imprecision Other 

considerations 

№ of 

events 

№ of 

individuals 

Rate 

(95% CrI) 

Grade 3 and/or 4 laboratory adverse events (follow-up: range from 48 weeks to 168 weeks; assessed with: incidence rate) 

41,2,4,9 randomized 

trials 

very 

seriousi 

very seriousb not serious very 

seriousc 

none 452 1550 event rate 

145.10 per 1000 

person-years 

(57.71 to 359.9) 

⨁◯◯◯ 

Very low 

CRITICAL 

Grade 3 clinical and/or laboratory adverse events (follow-up: range from 48 weeks to 48 weeks; assessed with: incidence rate) 

18 randomized 

trials 

very 

seriousf 

not serious not serious very 

seriousc 

none 55 495 event rate 

125.50 per 1000 

person-years 

(3.51 to 4295) 

⨁◯◯◯ 

Very low 

IMPORTANT 

Grade 4 clinical and/or laboratory adverse events (follow-up: range from 48 weeks to 48 weeks; assessed with: incidence rate) 

18 randomized 

trials 

very 

seriousf 

not serious not serious very 

seriousc 

none 12 495 event rate 

25.05 per 1000 

person-years (0.5 

to 1017) 

⨁◯◯◯ 

Very low 

CRITICAL 
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№ of 

studies 

Certainty assessment Effect Certainty Importance 

Study design Risk of 

bias 

Inconsistency Indirectness Imprecision Other 

considerations 

№ of 

events 

№ of 

individuals 

Rate 

(95% CrI) 

Grade 4 clinical adverse events (follow-up: range from 168 weeks to 168 weeks; assessed with: incidence rate) 

12 randomized 

trials 

very 

seriousf 

not serious not serious very 

seriousc 

none 15 500 event rate 

9.31 per 1000 

person-years 

(0.39 to 216.3) 

⨁◯◯◯ 

Very low 

CRITICAL 

Serious clinical and/or laboratory adverse events (follow-up: range from 48 weeks to 168 weeks; assessed with: incidence rate) 

81,2,3,4,5,6,7,8 randomized 

trials 

very 

seriousj 

very seriousb not serious very 

seriousc 

none 140 1813 event rate 

49.34 per 1000 

person-years 

(31.6 to 77.1) 

⨁◯◯◯ 

Very low 

CRITICAL 

Grade 3 and/or 4 clinical and/or laboratory adverse events related to ART (follow-up: range from 48 weeks to 48 weeks; assessed with: incidence rate) 

23,6 randomized 

trials 

very 

seriousk 

very seriousb not serious very 

seriousc 

none 6 225 event rate 

27.75 per 1000 

person-years 

(2.56 to 272.9) 

⨁◯◯◯ 

Very low 

CRITICAL 
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№ of 

studies 

Certainty assessment Effect Certainty Importance 

Study design Risk of 

bias 

Inconsistency Indirectness Imprecision Other 

considerations 

№ of 

events 

№ of 

individuals 

Rate 

(95% CrI) 

Serious clinical and/or laboratory adverse events related to ART (follow-up: range from 48 weeks to 48 weeks; assessed with: incidence rate) 

43,4,6,8 randomized 

trials 

very 

seriouse 

very seriousb not serious very 

seriousc 

none 6 954 event rate 

1.09 per 1000 

person-years 

(0.01 to 21.47) 

⨁◯◯◯ 

Very low 

CRITICAL 

Serious clinical adverse events related to ART (follow-up: range from 48 weeks to 48 weeks; assessed with: incidence rate) 

44,6,8,9 randomized 

trials 

very 

seriousi 

very seriousb not serious very 

seriousc 

none 8 1197 event rate 

1.53 per 1000 

person-years 

(0.01 to 21.29) 

⨁◯◯◯ 

Very low 

CRITICAL 

Death from all causes (follow-up: range 48 weeks to 168 weeks; assessed with: incidence rate) 

91,2,3,4,5,6,7,8,9 randomized 

trials 

very 

seriousa 

very seriousb not serious very 

seriousc 

none 22 2388 event rate 

4.47 per 1000 

person-years 

(1.42 to 7.91) 

⨁◯◯◯ 

Very low 

CRITICAL 



 
 

Table S8 - Summary of findings (conclusion) 

 

Explanations 

a. Eight studies with a high risk of bias and one with some concern about the risk of bias according to Cochrane's RoB2. 

b. In the type of statistical analysis used in this review, very wide credibility intervals suggest high heterogeneity. Furthermore, there is heterogeneity due to clinical differences 

(mainly due to the presence of different ARV regimens, in which the same regimen is repeated in a maximum of two arms of the included studies), blinding and funding. 

c. Credibility intervals are quite wide. 

d. Four studies with a high risk of bias and one with some concern about the risk of bias according to Cochrane's RoB2. 

e. Three studies with a high risk of bias and one with some concern about the risk of bias according to Cochrane's RoB2. 

f. One study with a high risk of bias according to Cochrane's RoB2. 

g. Two studies with a high risk of bias and one with some concern about the risk of bias according to Cochrane RoB2. 

h. Three studies with a high risk of bias according to Cochrane's RoB2. 

i. Four studies with a high risk of bias according to Cochrane's RoB2. 

j. Seven studies with a high risk of bias and one with some concern about the risk of bias according to Cochrane's RoB2. 

k. One study at high risk of bias and one with some concern about the risk of bias per Cochrane RoB2. 

 

№ of 

studies 

Certainty assessment Effect Certainty Importance 

Study design Risk of 

bias 

Inconsistency Indirectness Imprecision Other 

considerations 

№ of 

events 

№ of 

individuals 

Rate 

(95% CrI) 

Death from ART-related adverse events (follow-up: range 48 weeks to 168 weeks; assessed with: incidence rate) 

91,2,3,4,5,6,7,8,9 randomized 

trials 

very 

seriousa 

very seriousb not serious very 

seriousc 

none 4 2388 event rate 

0.18 per 1000 

person-years (0 

to 1.56) 

⨁◯◯◯ 

Very low 

CRITICAL 
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