
 

Figure S1. The forest plot (A), and the sensitivity analysis using “leaving-one-out” per time ap-

proach (B) for the pooled odds ratio of age associated with serologic response in patients with living 

HIV after COVID-19 vaccination. 

  



  

Figure S2. The forest plot (A), and the sensitivity analysis using “leaving-one-out” per time ap-

proach (B) for the pooled odds ratio of gender associated with serologic response in patients with 

living HIV after COVID-19 vaccination. 



 

Figure S3. The forest plot (A), the funnel plot (B), the funnel plot after trim-and-fill analysis (C), and 

the sensitivity analysis using “leaving-one-out” per time approach (D) for the pooled odds ratio of 

CD4 T-cell counts associated with serologic response in patients with living HIV after COVID-19 

vaccination. 



 

Figure S4. The forest plot (A), the funnel plot (B), the funnel plot after trim-and-fill analysis (C), and 

the sensitivity analysis using “leaving-one-out” per time approach (B) for the pooled odds ratio of 

HIV viral load associated with serologic response in patients with living HIV after COVID-19 vac-

cination. 



 

Figure S5. The forest plot (A), and the sensitivity analysis using “leaving-one-out” per time ap-

proach (B) for the pooled odds ratio of comorbidities associated with serologic response in patients 

with living HIV after COVID-19 vaccination. 

 

Figure S6. The forest plot (A), and the sensitivity analysis using “leaving-one-out” per time ap-

proach (B) for the pooled odds ratio of days after complete vaccination associated with serologic 

response in patients with living HIV after COVID-19 vaccination. 



 

Figure S7. The forest plot (A), and the sensitivity analysis using “leaving-one-out” per time ap-

proach (B) for the pooled odds ratio of vaccine type associated with serologic response in patients 

with living HIV after COVID-19 vaccination. 

 

Figure S8. The forest plot (A), and the sensitivity analysis using “leaving-one-out” per time ap-

proach (B) for the pooled odds ratio of mRNA vaccine type associated with serologic response in 

patients with living HIV after COVID-19 vaccination. 



 

Figure S9. Subgroup analysis according to study location for the pooled odds ratio of CD4 counts 

associated with serologic response in patients with living HIV after COVID-19 vaccination. 

  



 

Figure S10. Subgroup analysis according to study design for the pooled odds ratio of CD4 counts 

associated with serologic response in patients with living HIV after COVID-19 vaccination. 

 

Figure S11. Subgroup analysis according to source of data for the pooled odds ratio of CD4 counts 

associated with serologic response in patients with living HIV after COVID-19 vaccination. 



 

Figure S12. Subgroup analysis according to sample size for the pooled odds ratio of CD4 counts 

associated with serologic response in patients with living HIV after COVID-19 vaccination. 

  



 

Figure S13. Subgroup analysis according to CD4 T-cell counts strata for the pooled odds ratio of 

CD4 counts associated with serologic response in patients with living HIV after COVID-19 vaccina-

tion. 



 

Figure S14. Subgroup analysis according to vaccine type for the pooled odds ratio of CD4 counts 

associated with serologic response in patients with living HIV after COVID-19 vaccination. 

  



 

Figure S15. Subgroup analysis according to logistic regression analysis type for the pooled odds 

ratio of CD4 counts associated with serologic response in patients with living HIV after COVID-19 

vaccination. 

  



Table S1. The detailed search strategy. 

Databases Search Strategies 
Articles’ 

Number 

PubMed 

#1 corona[ti] OR covid*[ti] OR sars[ti] OR severe acute respiratory syndrome[ti] OR ncov*[ti] OR "severe acute res-

piratory syndrome coronavirus 2" [Supplementary Concept] OR "COVID-19" [Supplementary Concept] OR (wu-

han[tiab] AND coronavirus[tiab]) OR (wuhan[tiab] AND pneumonia virus[tiab]) OR COVID19[tiab] OR COVID-

19[tiab] OR coronavirus 2019[tiab] OR SARS-CoV-2[tiab] OR SARS2[tiab] OR SARS-2[tiab] OR "severe acute respir-

atory syndrome 2"[tiab] OR 2019-nCoV[tiab] OR (novel coronavirus[tiab] AND 2019[tiab]) NOT (animals[mesh] 

NOT humans[mesh]) 

#2 “Vaccines”[MeSH] OR “vaccination”[MeSH] OR vaccine[All Fields] OR vaccination[All Fields] OR vaccin*[All 

Fields] 

#3 “HIV Infections” [MeSH] OR “HIV”[MeSH] OR “hiv”[tw] OR hiv infect*[tw] OR “human immunodeficiency 

virus”[tw] OR “human immunedeficiency virus”[tw] OR “human immuno-deficiency virus”[tw] OR “human im-

mune-deficiency virus”[tw] OR ((human immun*) AND (“deficiency virus”[tw])) OR “acquired immunodeficiency 

syndrome”[tw] OR “acquired immunedeficiency syndrome”[tw] OR “acquired immuno-deficiency syndrome”[tw] 

OR “acquired immune-deficiency syndrome”[tw] OR ((acquired immun*) AND (“deficiency syndrome”[tw])) 

#4 #1 AND #2 AND #3 

708 

Embase 

#1 covid19 OR 'covid 19' OR 'sars cov 2' OR 'sars cov2' OR 'severe acute respiratory syndrome coronavirus 2' OR 

'2019 ncov' OR 2019ncov OR coronavirus 

#2 'coronavirus infections'/exp 

#3 'coronavirinae'/exp 

#4 #1 OR #2 OR #3 

#5 'vaccination'/exp OR vaccine OR vaccination OR vaccin* 

#6 'human immunodeficiency virus infection'/exp OR 'human immunodeficiency virus'/exp OR 'hiv':ti,ab OR 'hu-

man immunodeficiency virus':ti,ab OR 'human immuno-deficiency virus':ti,ab OR 'human immunedeficiency vi-

rus':ti,ab OR 'human immune-deficiency virus':ti,ab OR 'acquired immune-deficiency syndrome':ti,ab OR 'acquired 

immunedeficiency syndrome':ti,ab OR 'acquired immunodeficiency syndrome':ti,ab OR 'acquired immuno-defi-

ciency syndrome':ti,ab 

#7 #4 AND #5 AND #6 

603 

Cochrane Library 

#1 MeSH descriptor: [COVID-19] explode all trees 

#2 covid-19 or covid19 or covid-19 or sars-cov-2 or sars-cov2 or ‘severe acute respiratory syndrome coronavirus 2’or 

2019ncov or coronavirus 

#3 MeSH descriptor: [Coronaviridae] explode all trees 

#4 #1 OR #2 OR #3 

#5 MeSH descriptor: [HIV Infections] explode all trees 

#6 MeSH descriptor: [HIV] explode all trees 

#7 hiv OR ‘hiv infect*’ OR ‘human immunodeficiency virus’ OR ‘human immunedeficiency virus’ OR ‘human im-

muno-deficiency virus’ OR ‘human immune-deficiency virus’ OR ((human immun*) AND (“deficiency virus”)) OR 

‘acquired immunodeficiency syndrome’ OR ‘acquired immunedeficiency syndrome’ OR ‘acquired immuno-defi-

ciency syndrome’ OR ‘acquired immune-deficiency syndrome’ OR ((acquired immun*) AND (‘deficiency syn-

drome’)) 

#8 #5 OR #6 OR #7 

#9 #4 AND #8 

281 

Duplications  -172 

Total after dupli-

cations 
 1420 

  



Table S2. Risk of bias of all included studies. 

Risk of bias of randomized controlled trails (Cochrane Risk of Bias 2 Tool). 

Studies 

(Year)  

Sequence 

Generation 

Allocation 

Conceal-

ment 

Blinding of 

Participants 

Blinding of 

Outcome 

Assessors 

Incomplete 

Data 

Selective 

Outcomes 

Reporting 

Other 

Sources 
Overall Bias 

Speich 2022 L L High High L L L High 

Risk of bias of cohort studies using the ROBINS-I scale. 

Studies 

(Year)  

Con-

founding 

Participant 

Selection 

Classification 

of Interven-

tions 

Deviations from 

Intended Inter-

ventions 

Missing 

Data 

Outcome 

Measure-

ment 

Selective 

Outcome Re-

porting 

Overall 

Bias 

Bergman 

2021 
S L L L L L L S 

Antinori 

2022 
C L L L L L L C 

Ao 2022 C L L L L L L C 

Brumme 

2022 
S L L L L L L S 

Haidar 2022 C L L L L L L C 

Han 2022 S L L L L L L S 

Hensley 

2022 
C L L L L L L C 

Khan 2022 C M L L L L L C 

Nault 2022 C M L L L L L C 

Netto 2022 C L L L L L L C 

Polvere 2022 C L L L L L L C 

Spinelli 2022 M L L L L L L M 

Vergori 2022 C L L L L L L C 

Wong 2022 S L L L L L L S 

Xu 2022 C L L L L L L C 

Zeng 2022 C L L L L L L C 

Zou 2022 C L L L L L L C 

  



Table S3. Meta-regression for odds ratio for the seroconversion in COVID-19 vaccinated PLWH 

with high and low CD4 T cells. 

Variable β 95% LCI 95% UCI p 

Study location     

Europe 0.8601 -0.0755 1.7957 0.0716 

America -0.6694 -1.6967 0.3578 0.2015 

Asia -0.3624 -1.7000 0.9752 0.5954 

Study design -0.0927 -1.2635 1.0780 0.8766 

Source of data 1.0619 -0.0085 2.1323 0.0519 

Sample Size 0.1441 -1.1838 1.4720 0.8316 

Cut off     

200 cell/mm3 0.5634 -0.6888 1.8157 0.3779 

500 cell/mm3 -0.9765 -2.4818 0.5287 0.2035 

Others 0.2503 -0.9855 1.4860 0.6914 

Vaccine type     

Inactivated vaccine -0.6323 -1.936 0.6717 0.3419 

mRNA vaccine -0.0130 -1.1538 1.1278 0.9822 

mix 0.9181 -0.2190 2.0552 0.1135 

Multivariable analy-

sis 
-0.8637 -1.9819 0.2545 0.1301 

β：regression coefficient; LCI: lower confidence interval; UCI: upper confidence interval. 

  



Table S4. Certainty of evidence and summary effect estimates assessed by GRADE (grading of rec-

ommendations, assessment, development, and evaluation) of the study outcomes. Meta-analysis of 

observational studies assessing factors associated with serological response to vaccine in people liv-

ing with HIV. 

Outcomes 
Starting Level 

of Evidence 

Quality assessment$ Reasons to In-

crease Level of 

Evidence* 

Overall Qual-

ity of Evidence Risk of Bias Inconsistency Indirectness Impression 
Publication 

Bias 

Overall odds ratio of 

age associated with 

serological response 

to vaccination 

Low Serious Serious Not serious Serious Not serious - Very low 

Overall odds ratio of 

gender associated 

with serological re-

sponse to vaccination 

Low Serious Not serious Not serious Serious Serious - Very low 

Overall odds ratio of 

CD4 count associated 

with serological re-

sponse to vaccination 

Low Serious Serious Not serious Serious Serious 

Dose-response 

gradient; 

Large effect 

Very low 

Overall odds ratio of 

HIV viral load associ-

ated with serological 

response to vaccina-

tion 

Low Serious Serious Not serious Serious Serious - Very low 

Overall odds ratio of 

comorbidities associ-

ated with serological 

response to vaccina-

tion 

Low Serious Not serious Not serious Serious Not serious - Very low 

Overall odds ratio of 

days after complete 

vacation associated 

with serological re-

sponse to vaccination 

Low Serious Serious Not serious Serious Not serious - Very low 

Overall odds ratio of 

vaccine type associ-

ated with serological 

response to vaccina-

tion 

Low Serious Serious Not serious Serious Not serious Large effect Very low 

Overall odds ratio of 

mRNA vaccine type 

associated with sero-

logical response to 

vaccination 

Low Serious Serious Not serious Serious Not serious - Very low 

$ Quality assessment to decrease level of evidence include risk of bias (≥25% of contributing stud-

ies were assessed as serious risk of bias), inconsistency (substantial between study heterogeneity, 

I2 ≥ 50%), indirectness (presence of factors limiting generalizability of results), impression (95% 

confidence intervals for risk estimates are wide above 10% for outcomes), and publication bias 

(evidence of small study effects).* Reasons to increase level of evidence include large magnitude of 

effect (risk estimates less than 0.5), dose-response gradient or attenuation of the pooled risk esti-

mates by plausible confounders. 
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