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Outcomes of people living with HIV after hospital discharge: 
a systematic review and meta-analysis 
Nathan Ford*, Gabriela Patten*, Ajay Rangaraj, Mary-Ann Davies, Graeme Meintjes, Tom Ellman

Summary 
Background The identification and appropriate management of people with advanced HIV disease is a key component 
in the HIV response. People with HIV who are hospitalised are at a higher risk of death, a risk that might persist after 
discharge. The aims of this study were to estimate the frequency of negative post-discharge outcomes, and to 
determine risk factors for such outcomes in people with HIV.

Methods Using a broad search strategy combining terms for hospital discharge and HIV infection, we searched 
MEDLINE via PubMed and Embase from Jan 1, 2003 to Nov 30, 2021 to identify studies reporting outcomes among 
people with HIV following discharge from hospital. We estimated pooled proportions of readmissions and deaths 
after hospital discharge using random-effects models. We also did subgroup analyses by setting, region, duration of 
follow-up, and advanced HIV status at admission, and sensitivity analyses to assess heterogeneity.

Findings We obtained data from 29 cohorts, which reported outcomes of people living with HIV after hospital 
discharge in 92 781 patients. The pooled proportion of patients readmitted to hospital after discharge was 18·8% 
(95% CI 15·3–22·3) and 14·1% (10·8–17·3) died post-discharge. In sensitivity analyses, no differences were identified 
in the proportion of patients who were readmitted or died when comparing studies published before 2016 with those 
published after 2016. Post-discharge mortality was higher in studies from Africa (23·1% [16·5–29·7]) compared with 
the USA (7·5% [4·4–10·6]). For studies that reported both post-discharge mortality and readmission, the pooled 
proportion of patients who had this composite adverse outcome was 31·7% (23·9–39·5). Heterogeneity was moderate, 
and largely explained by patient status and linkage to care. Reported risk factors for readmission included low CD4 
cell count at admission, longer length of stay, discharge against medical advice, and not linking to care following 
discharge; inpatient treatment with antiretroviral therapy (ART) during hospitalisation was protective of post-
discharge mortality.

Interpretation More than a quarter of patients with HIV had an adverse outcome after hospital discharge with no 
evidence of improvement in the past 15 years. This systematic review highlights the importance of ensuring post-
discharge referral and appropriate management, including ART, to reduce mortality and readmission to hospital 
among this group of high-risk patients.

Funding Bill & Melinda Gates Foundation.

Copyright © 2022 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 
license.

Introduction 
The identification and appropriate management of people 
with advanced HIV disease is a key component in the HIV 
response to further reduce HIV-related mortality. 
Hospitalisations from complications associated with HIV 
infection, including coinfections associated with advanced 
HIV such as tuberculosis, cryptococcal meningitis, or 
severe bacterial infections remain substantial. A 2015 
review found that HIV-related infections and bacterial 
infections are leading causes of hospital admission among 
people living with HIV.1 Low CD4 cell count and low 
antiretroviral coverage at admission are major contributors 
to this disease profile and associated mortality.1,2

People with HIV who are hospitalised are at a higher 
risk of death,2–7 and this risk might persist after 
discharge.5,8 A systematic review of post-discharge 
mortality among general paediatric admissions in 

low-income settings found that post-discharge mortality 
rates often exceeded in-hospital mortality rates.9 A study 
from South Africa found that even with widespread 
access to antiretroviral therapy (ART), the majority of 
inpatient deaths were among patients with HIV.10 HIV is 
also commonly associated with readmission following 
discharge.11 Another study from South Africa reported 
that 6 months after discharge, half of patients had been 
readmitted at least once and a quarter had died.5 Several 
studies have identified factors associated with poor post-
discharge outcomes among people living with HIV, 
including low CD4 cell count,12 lack of ART,13 and 
discharge against medical advice.14

The aims of this systematic review and meta-analysis 
were to assess post-discharge outcomes of people living 
with HIV and to summarise risk factors associated with 
poor outcomes.

http://crossmark.crossref.org/dialog/?doi=10.1016/S2352-3018(21)00329-5&domain=pdf
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Methods 
Search strategy and selection criteria 
This systematic review and meta-analysis adhered to the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis (PRISMA) statement.15 The study protocol 
is available in appendix 3 (pp 5–8).

To be included, studies had to report outcomes among 
people living with HIV following discharge from hospital. 
We were specifically interested in studies that reported 
outcomes following hospital discharge after Jan 1, 2003, 
when ART scale-up in low-income countries began. 
Studies had to report outcomes for at least 20 patients 
following discharge. We searched MEDLINE via PubMed 
and Embase from Jan 1, 2003 to Nov 30, 2021, using a 
highly sensitive search strategy that combined terms for 
HIV infection, hospital admission or readmission, and 
discharge, without language, geographical, or age 
restrictions. Full search strategies are available in the 
protocol (appendix 3 pp 5–8). We also screened references 
of review articles and all included full-text articles, and all 
articles that were included in a previous systematic review 
of outcomes after hospital admission.1 We searched 
conference abstracts from the International AIDS Society 
and Conferences on Retroviruses and Opportunistic 
Infections from 2016 onwards to identify studies that had 
been completed, but not yet published as full-text articles. 
Study inclusion was by consensus with disagreements 
resolved through discussion.

Data analysis 
Two reviewers (NF and AR), working independently in 
pairs, extracted data in accordance with a predefined data 

extraction sheet. If outcomes from the same cohort were 
published across different publications, each outcome was 
only reported once. Outcomes of interest were the propor
tion of patients who died, were readmitted to hospital, and 
were successfully linked to care after hospital discharge. 
We also extracted data about study setting, age, sex, length 
of hospital stay, diagnosis at index admission, history of 
previous admission, and CD4 cell count at discharge. 
Indicators of risk of bias were extracted using adapted 
items from the Newcastle-Ottawa scale.16 We calculated 
proportions and corresponding 95% CIs for all reported 
outcomes, and pooled data after transformation17,18 using 
random-effects meta-analysis.19 We calculated a composite 
adverse outcome of death and hospital readmission. For 
studies in which loss to follow-up was reported, estimates 
were based on available cases. We did sensitivity analyses 
to assess differences in the proportion of patients who died 
following discharge or were readmitted to hospital by 
study location, duration of follow-up, advanced HIV 
disease status at admission, country economic status, and 
recency of publication (studies that reported outcomes up 
to the end of 2015 vs studies that reported outcomes from 
2016 onwards); these subgroup proportions were 
compared using a two-sample z-test. Statistical tests for 
heterogeneity do not work well with pooled proportions, 
thus we assessed sources of heterogeneity through visual 
inspection of forest plot and exploration of outliers. We 
analysed all data with Stata (version 15.0).

Role of the funding source 
The funder of the study had no role in study design, data 
interpretation, or writing of the report.

Research in context

Evidence before this study
There has been a renewed focus on advanced HIV disease in the 
past 5 years, with a need to improve outcomes to reduce HIV-
related mortality. Individuals with advanced HIV disease (CD4 
count <200 cells per µL) are at an increased risk of mortality from 
tuberculosis, cryptococcal meningitis, severe bacterial infections, 
and several other infectious diseases due to severely 
compromised immune function. In 2017, WHO recommended a 
package of care to be offered to individuals diagnosed with 
advanced HIV disease. Interventions in the package of care are 
directed at preventing, diagnosing, and treating the major causes 
of HIV-associated mortality and have been included in guidelines 
in many countries worldwide. Mortality among patients with HIV 
in hospital has been summarised, but the outcomes of patients 
after hospital discharge are less well understood.

Added value of this study
This systematic review provides summary estimates of the 
high rates of death or readmission following hospital discharge 
among people with HIV, and identified several studies 
reporting on risk factors that affect post-discharge outcomes. 

The proportion of patients with adverse outcomes has 
remained unchanged since 2016 and was similar in high-
income and low-income settings. Post-discharge mortality and 
readmissions were associated with advanced HIV disease, lack 
of antiretroviral therapy, and discharge against medical advice 
among patients who were admitted to hospital. 

Implications of all the available evidence
Ensuring adequate care for individuals with advanced HIV disease 
continues to be a significant challenge in many high burden 
settings. These findings emphasise the need for continued efforts 
to ensure that all people with HIV are taking antiretroviral therapy 
and that better support is provided for post-discharge referral and 
appropriate post-discharge linkage and management, particularly 
for individuals with low CD4 cell counts at discharge. It is 
important that programmes are able to collect data and report 
outcomes for people with HIV who are admitted to hospital to 
better inform progress towards global targets. Approaches are 
needed to identify individuals at the highest risk of poor 
outcomes and to provide adapted support.

See Online for appendix
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Results 
From an initial screen of 2128 papers, 29 studies met the 
eligibility criteria and were included in the systematic 
review, 20 of which were included in the meta-analysis of 
readmission, six were included in the meta-analysis of 
post-discharge mortality, and seven were included in the 
meta-analysis of linkage to care (figure 1);5,11–14,20–44 one 
study reported outcomes in two separate publications.36,37 

Two studies were excluded because they reported post-
discharge outcomes only for patients who were admitted 
for cryptococcal meningitis.45,46 One study was excluded 
because it reported outcomes among children admitted 
with complicated severe acute malnutrition.47 Another 
study was excluded as it was a randomised trial assessing 
early initiation of ART among severely ill patients 
admitted to an intensive care unit in Brazil that was 
terminated due to slow recruitment.48 The 29 studies 
provided information about post-discharge outcomes for 
92 781 patients. Most studies were from North 
America;11–14,20,21,24,25,29–31,33,34,40,44 nine studies were from 
Africa, including five from South Africa,5,23,27,38,43 one from 
Malawi,26 one from Mozambique,36,37 one from Tanzania,41 
and one from Zambia;32 two studies were from southeast 
Asia;22,35 one study was from Latin America;28 and 
two studies were from Europe (table).39,42 The study from 
Mozambique reported outcomes in children;36,37 all other 

studies were done in adults. 11 studies reported the 
proportion of patients with advanced HIV disease (CD4 
count <200 cells per µL),5,11–13,28,29,32,35–37,41 which ranged 
from 16% to 91%. 11 studies reported length of hospital 
stay,5,11–13,23,26,28,29,32,43,44 which ranged from 4 days to 12 days.

Overall, studies were rated as being at moderate risk of 
bias. 16 studies reported outcomes for all patients, 
19 studies reported disaggregated outcomes per patient, 
and all 29 studies reported outcomes for at least 30 days 
after discharge. 13 studies reported vital status for all 
discharged patients and 12 studies either reported 
previous admission status or excluded patients with 
previous admissions from the study (appendix 3 p 2). 
There was moderate heterogeneity in outcomes, 
consistent with differences in disease severity at 
discharge, duration between discharge and readmission, 
and post-discharge planning and linkage to care. In 
subgroup analysis, outcomes also differed by 
geographical region and country income level.

Six studies (4487 admissions) reported in-hospital 
mortality; these studies were done in the USA,12,25 South 
Africa,5,38 Tanzania,41 and Zambia.32 Mortality prior to 
discharge ranged from 1·7% (95% CI 1·2–2·3) to 26·7% 
(19·9–34·2), indicating substantial heterogeneity, with 
an overall pooled proportion of 6·1% (3·1–9·1).

Seven studies5,21,22,29,30,35,41 (1296 admissions) reported the 
proportion of patients who were successfully linked to 
care after hospital discharge (defined as linkage to HIV 
care, outpatient care, or community care). The proportion 
of patients who were successfully linked to care after 
discharge ranged from 10·9% (95% CI 7·0–15·5) to 
79·1% (71·5-85·8%), with an overall pooled proportion of 
41·6% (23·6–59·6).

20 studies (91451 admissions) reported the number 
of patients readmitted to care after hospital 
discharge,5,11–14,22–28,31–34,38,40,42,44 of which, 14 studies reported 
readmission within 30 days of discharge. The proportion 
of patients readmitted post-discharge ranged from 3·4% 
(1·0–7·2) to 52·9% (44·0–61·6), with an overall pooled 
proportion of 18·8% (15·3–22·3; figure 2). The pooled 
proportion of patients readmitted to hospital was also 
higher for studies that reported readmissions that 
occurred after 30 days (figure 3). One study reported that 
the risk of readmission within 30 days of discharge was 
higher for people living with HIV who had been 
discharged against medical advice; however, there were 
insufficient data to include this in the meta-analysis.20

In sensitivity analysis, no differences were identified in 
the proportion of patients readmitted to hospital 
comparing studies published before 2016 and those 
published after 2016, when universal ART was 
introduced. No differences in the proportion of patients 
readmitted to hospital were identified when comparing 
studies from the USA and Africa, and high-income 
countries compared with low-income and middle-income 
settings. The proportion of readmissions was higher in 
studies in which the majority of patients had advanced 

Figure 1: Study selection

2128 titles and abstracts screened 

49 full-text articles screened

58 articles assessed for eligibility

30 articles (29 studies) included in the final review
20 studies included in the meta-analysis of readmission
16 studies included in the meta-analysis of 

post-discharge mortality
  7 studies included in the meta-analysis of linkage to care

106 articles included from a previous review 
of hospitalisation

9 titles included from bibliography screen

2185 excluded (duplicates or not relevant to  
 study question)

28 articles excluded after full-text review
8 post-discharge  outcomes not reported
5 non-HIV cohort 
5 duplicate reports
4 co-infection-specific cohorts
4 most data reported before 2003
1 included <20 patients
1 randomised trial
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HIV disease at admission than those in which less than 
half of patients had advanced HIV disease at admission 
(figure 3).

16 studies (6163 patients) reported the number of 
patients who died after discharge.5,13,22,23,25,27–30,32,33,36,38,39,41,43 The 
proportion of patients who died after discharge ranged 
from 1·1% (95% CI 0·7–1·7) to 50·5% (41·0–59·9), with 
an overall pooled proportion of 14·1% (10·8–17·3) 
(figure 4). In sensitivity analysis, no difference was 
identified in the proportion of patients who died following 
discharge when comparing studies published before 2016 
and studies published after 2016. Post-discharge mortality 
was higher in studies from Africa than studies from the 
USA, and from studies done in low-income countries and 
middle-income countries compared with high-income 
countries. Post-discharge mortality was higher in studies 
in which people were followed up for longer than 30 days 
(figure 3).

11 studies (6598 admissions) provided data on both the 
number of patients who were readmitted and the number 
who died following discharge.5,11,21–23,25,27,28,32,33,38 The 
proportion of patients with this composite adverse 
outcome ranged from 11·0% (95% CI 6·3–17·0) to 78·3% 
(70·6–85·1), with a pooled proportion of 31·7% 
(23·9–39·5).

Post-discharge mortality was associated with a lower 
CD4 cell count11,39 and lack of linkage to care within 
1 month after discharge.41 A US study reported that 
inpatient treatment with ART during hospitalisation 
reduced the risk of short-term mortality.25 A study from 
Tanzania reported that more than half of adults living 
with HIV had died within 12 months of hospital 
discharge, and nearly a third had died within the first 
3 months, with a 2 times higher adjusted risk of post-
discharge mortality compared with HIV-negative adults.41 
The high mortality in this study might be the result of 
the condition of advanced HIV disease among individuals 
who were admitted, and although this study did not 
report information on CD4 cell count, early linkage to 
primary HIV care was associated with a 75% lower 
incidence of post-discharge mortality. Reported risk 
factors for readmission included low CD4 cell count at 
admission,12,28 longer length of stay,5,28 not being on ART,13 
discharge against medical advice,14,20,28,40,42 and not linking 
to care after discharge.5 A US study of febrile people who 
inject drugs reported a higher rehospitalisation rate 
among those with newly diagnosed HIV infection than 
those with known HIV infection (40% vs 26%), 
highlighting the importance of tailored support for this 
patient group as part of discharge plans.34

Six studies reported outcomes for people living with 
HIV and those who were HIV-negative. In Tanzania, 
28·9% of adults with HIV-infected died within the first 
3 months after discharge compared with 17·7% of HIV-
negative adults.41 In Mozambique, children with HIV had 
a higher rate of post-discharge mortality than did children 
without HIV (hazard ratio [HR] 1·77 [95% CI 

1·07–2·91]).36,37 Two US studies found that HIV infection 
was associated with readmission. The first study found 
the risk of readmission was 1·5 times higher (95% CI 
1·46–1·54) among adults with HIV than those without 
HIV.24 The second study was among people who inject 
drugs and reported a HR of 2·90 (1·20–7·02) for 
readmission comparing people with HIV with those 
without HIV.34 A study from Malawi reported that patients 
with HIV who were discharged from hospital had a 
higher risk of readmission than HIV-negative individuals 
(adjusted risk ratio 2·41 [95% CI 1·64–3·53]).26 In 
contrast, a study from South Africa found no difference 
in readmission, death, or loss to follow-up by HIV 
status.27 

Discussion 
This systematic review summarises outcomes of a 
population of people living with HIV at high risk of death. 
We found that almost a third of patients with HIV had an 
adverse outcome after hospital discharge, (mortality or 
readmission to hospital), mostly within 30 days of 
discharge. Where comparative information by serostatus 
was available, outcomes were generally worse for people 
living with HIV. This finding is consistent with a previous 
study, not included in this review, among children 

Figure 2: Post-discharge readmission by study setting
n=number of readmissions. N=total number of patients. Black diamonds show point estimates, white diamonds 
show pooled estimates, and the dashed line shows the overall pooled estimate.
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admitted with complicated severe acute malnutrition in 
Zambia and Zimbabwe; in this study, children who were 
HIV-positive had an almost four times higher risk of post-
discharge mortality than HIV-negative children, 
regardless of ART initiation.47 This finding represents a 

missed opportunity to reduce HIV-associated mortality, 
and results in increased utilisation of health-care 
resources. Post-discharge mortality was higher in 
low-income and middle-income countries, in particular 
when comparing Africa and the USA. No apparent 
decrease was observed in the proportion of people with 
HIV who had adverse outcomes post-discharge when 
comparing studies done before 2016 with those done 
from 2016 onwards, when initiation of ART is 
recommended as soon as a positive HIV diagnosis is 
confirmed.49

The majority of adverse outcomes occurred within 
30 days following discharge, but the proportion of 
patients who had an adverse outcome overall was higher 
in studies that followed up patients for longer durations. 
30-day readmission rate is commonly used as an 
indicator for quality of hospital care, but follow-up over a 
longer time period provides a better estimate of adverse 
events after discharge and helps to identify a larger 
proportion of patients at risk of mortality and 
readmission. Programmes should consider patient 
follow-up after the 30-day discharge period to account for 
adverse outcomes and to enable intervention to reduce 
such outcomes, similar to that recommended for other 
areas of patient care.50

Several studies included provide insights into risk 
factors for adverse outcomes and potential interventions 
to reduce mortality and readmission following discharge. 
In subgroup analyses, readmissions were more common 
in studies in which a higher proportion of index 
admissions had advanced HIV disease. Several studies 
reported that mortality post-discharge was associated 
with a lower CD4 cell count,11,38 whereas initiation of ART 

Figure 3: Post-discharge mortality and readmissions by setting, region, duration of follow-up, and advanced HIV status at admission
n=number of events. N=total number of patients.
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Figure 4: Post-discharge mortality by study setting
n=number of deaths. N=total number of patients. Black diamonds show point estimates, white diamonds show 
pooled estimates, and the dashed line shows the overall pooled estimate.
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in hospital25 was associated with decreased mortality. 
Risk factors for readmission included discharge against 
medical advice,14,20,28 not being on ART,13 having an AIDS-
defining illness,11 low CD4 cell count,12,28 high viral load,12 
and no support for linkage to care.5 One study reported 
that 18% of patients on ART were readmitted within 30 
days compared with 26% of patients who were not on 
ART, highlighting the importance of ensuring patients 
who are not on ART and have no contraindications are 
started on treatment before being discharged.25

The provision of patient support for linkage to care after 
discharge is an important strategy to reduce readmission 
and improve outcomes. This systematic review included a 
study from Thailand, which found that an intervention 
bundle including enhanced care during admission and 
appointment scheduling and reminders post-discharge 
was associated with significantly higher HIV care engage
ment post-discharge.35 These observations are consistent 
with findings from a systematic review, which found that 
patient-centred discharge instructions and telephone 
follow-up calls were common components of effective 
intervention bundles to reduce 30-day readmission.51

We used a broad search to identify a large number of 
studies reporting readmission and death after discharge 
across a range of settings. Post-discharge mortality was 
higher in studies that reported outcomes over a longer 
follow-up period, suggesting that the pooled estimate of 
post-discharge mortality would be higher if studies had 
longer follow-up periods. There are several other limita
tions to note. Because this systematic review was not 
primarily focused on mortality during admission, the 
reported estimates are not representative of all studies 
reporting this outcome—eg, a previous systematic review 
of causes of hospital admission found that mortality 
among individuals admitted to hospital was 20% for 
adults and 14% for children.1 Importantly, many 
programmes will underestimate negative post-discharge 
outcomes because these outcomes have not been 
detected in routine information systems or patients 
attended a clinic outside the catchment area of the 
information system. Reporting from research settings 
that have interventions in place to improve ascertainment 
of outcomes might not be representative of outcomes 
within routine programmes with fewer resources. We 
investigated risk of readmission post-discharge, but it is 
likely that some of the index admissions were in fact 
readmissions from a recent hospital discharge. Previous 
hospitalisation, a risk factor for readmission,52 was 
infrequently reported but might explain some of the 
adverse outcomes reported. Palliative care provision was 
not reported; anticipated deaths following discharge to 
palliative care might have occurred but were not reported 
and their inclusion effectively misclassifies post-
discharge mortality as an adverse outcome.53 Most studies 
included were from high-income countries and reported 
outcomes among adults; no studies from west and 
central Africa, and few studies from southeast Asia or the 

Western Pacific region were included. Although this 
paucity of reported information from these regions does 
not necessarily represent publication bias, it does 
highlight the need for data from a broader set of patient 
populations and countries. A number of studies did not 
account for outcomes among patients who were lost to 
follow-up after discharge, thus estimates of adverse 
outcomes are likely to be an underestimate, particularly 
because studies were unable to correct status 
ascertainment through linkage to vital registration 
systems.54,55 Outcomes were inconsistently reported by 
the studies, with only around a quarter of studies 
reporting linkage to care and around a half reporting 
mortality after discharge. Key study characteristics were 
also inconsistently reported, such as length of hospital 
stay, CD4 cell count, and ART status.

In conclusion, this systematic review found high rates 
of mortality and readmission after hospital discharge of 
people living with HIV, highlighting the importance of 
ensuring post-discharge referral and appropriate post-
discharge management to improve outcomes among 
these vulnerable patients. Further research and 
investment is needed to identify feasible approaches 
targeting individuals at highest risk of poor outcomes 
after discharge and to provide adapted support to ensure 
appropriate linkage and continuity of support post-
discharge, including ART.
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