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Abstract

Background: Children living with HIV in low-income countries contribute

disproportionately to death after hospital discharge. This study investigates the

effect of HIV on post-discharge mortality and readmission by exploring a wide

range of clinical, maternal and socioeconomic variables.

Methods: A secondary analysis of children under 5 years old admitted with

suspected sepsis. Participants were enrolled from two multisite observational

studies conducted from 2012 to 2013 and 2017 to 2020 across six hospitals in

Uganda. Participants were excluded if admitted outside the catchment area, for

trauma, short-term observation or if admitted immediately after birth without

prior discharge. We used a robust Poisson regression to identify risk factors

of post-discharge mortality for three separate HIV groups: children living

with HIV (CLHIV), children HIV-exposed uninfected (CHEU) and children

HIV-unexposed uninfected (CHUU). We implemented Kaplan Meier curves to

compare rates of post-discharge mortality and readmission between the three

groups. In addition, we compared the risk ratio of the two outcomes.

Results: Of the 7658 children who were discharged alive and completed the

6-month follow-up, 266 (3.5%) were CLHIV, 458 (6.0%) were CHEU and 6934

(90.6%) were CHUU. Post-discharge mortality was statistically significantly

higher in CLHIV compared to the CHUU, with rates of 12.8% (34/266) and

Received: 20 January 2026 Accepted: 24 June 2026

DOI: 10.1111/hiv.70279

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any

medium, provided the original work is properly cited and is not used for commercial purposes.

© 2026 The Author(s). HIV Medicine published by John Wiley & Sons Ltd on behalf of British HIV Association.

HIV Med. 2026;1–12. wileyonlinelibrary.com/journal/hiv 1

https://orcid.org/0009-0002-3281-3228
mailto:matthew.wiens@bcchr.ca
http://creativecommons.org/licenses/by-nc/4.0/
http://wileyonlinelibrary.com/journal/hiv
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fhiv.70279&domain=pdf&date_stamp=2026-07-02


5.8% (402/6934), respectively. Contrastingly, readmission was higher in CHUU

(17.7% (1227/6934)) compared to CLHIV (11.3% (30/266)). Severe malnutrition,

indicated by a weight-for-age z-score of less than �3, was associated with

post-discharge mortality among all three groups with aRRs of 4.32 (95% CI: 1.89–
9.81), 3.96 (95% CI: 1.75–8.95) and 4.84 (95% CI: 3.94–5.96) for CLHIV, CHEU

and CHUU, respectively, compounded by the fact that severe malnutrition is

disproportionately higher in those living with HIV. Variables associated with

post-discharge mortality in this group were prior antimalarial use (aRR = 2.27

[95% CI: 1.16–4.47]) and moderate anaemia (aRR = 2.33 [95% CI: 1.12–4.89]).
Conclusions: Children living with HIV represent an exceptionally vulnerable

group following hospital discharge. Very low readmission rates alongside high

mortality suggest that strategies to improve care transitions and follow-up in

these children are essential to improving recovery and survival.
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INTRODUCTION

Global child mortality has decreased by 52% since 2000,
but progress has slowed in recent years, with 4.8 million
children dying before reaching age 5 in 2023 [1]. One
under-recognized contributor to child mortality in
resource-poor settings is death following hospital
discharge, which often exceeds in-hospital mortality
rates [2]. This risk is especially pronounced among chil-
dren recovering from severe acute illnesses like sepsis,
with 50.8% of deaths occurring after hospital dis-
charge [2]. This group frequently remains vulnerable to
death for several months after leaving hospital care due
to ongoing clinical, environmental and social chal-
lenges [2–5].

A recent systematic review and meta-analysis of
64 studies of paediatric post-discharge mortality in low-
and middle-income countries identified several risk fac-
tors, including malnutrition, anaemia and human immu-
nodeficiency virus (HIV) [6]. In children under 5 years of
age, post-discharge deaths were higher among younger
children and often occurred at home rather than after
readmission to the hospital, underscoring systemic bar-
riers to timely re-engagement with care. [2, 3]. Thus,
there is a need to address both clinical vulnerabilities and
health system deficiencies that perpetuate mortality after
discharge.

HIV stands out among these risks. Despite the wide-
spread adoption of antiretroviral therapy (ART), mortal-
ity among children living with HIV remains high,
particularly in infants [7]. The meta-analysis by Knappett
et al. [6] reported a pooled 6-month post-discharge

mortality of 10.2% among children living with HIV in
resource-poor settings. This is notably higher than the
4.4% mortality rate observed among children admitted
with general acute illness [6]. These deaths underscore
the need to address inadequate discharge planning for
children living with HIV. A better understanding of
modifiable comorbidities and systemic barriers to optimal
care is necessary to guide informed decisions about
the timing of discharge and the organization of post-
discharge care.

Although sepsis is a leading cause of death among
children living with HIV, little is known about this
group's post-discharge trajectory and outcomes. Previous
analyses from these cohorts focused on overall post-
discharge mortality risk and modifiable factors among
children admitted with suspected sepsis. This in-depth
secondary analysis was conducted to better understand
post-discharge outcomes among children living with HIV
within the merged datasets. Children living with HIV
represent a uniquely vulnerable population due to factors
such as co-morbid illness, malnutrition, immunosuppres-
sion and challenges with long-term HIV care and antire-
troviral adherence, all of which may contribute to higher
mortality following hospital discharge.

Leveraging a large cohort of children enrolled with
suspected sepsis, this study examines how HIV impacts
post-discharge mortality and readmission and explores
clinical, sociodemographic and health system factors that
contribute to poor outcomes based on HIV status. Our
analysis aims to inform strategies for improving post-
discharge care and reducing preventable deaths in high-
burden settings.
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METHODS

Study design

This secondary analysis leverages data from two prospec-
tive, multisite, observational cohort studies that have
been previously described [2, 8]. The study enrolled par-
ticipants aged 0 to 60 months admitted to six hospitals in
Uganda with suspected sepsis and conducted a 6-month
post-discharge follow-up to ascertain vital status and any
attempts made to access healthcare. There were two sepa-
rate enrollment periods from 2012 to 2013 and 2017
to 2020.

Study procedures

Participants were enrolled if they required admission for
suspected sepsis. Suspected sepsis was defined as the
need for admission due to a suspected or proven infec-
tion, which was previously demonstrated to be a prag-
matic and effective criterion to capture sepsis using the
International Paediatric Consensus Conference definition
of paediatric sepsis [9, 10]. As most children admitted
with a proven or suspected infection in this setting meet
the International Paediatric Consensus Conference defi-
nition of paediatric sepsis [9] in our cohort [10], this
approach captures a broader population of children
at risk.

Exclusion criteria included living outside the catch-
ment area, admission for trauma, short-term observation
or admission immediately after birth without prior dis-
charge. A positive HIV screening test was followed by a
confirmatory rapid diagnostic test. Initial screening
employed Determine (Abbott Point of Care) tests, with
confirmatory testing using STAT-PAK and Uni-gold tests.
Maternal HIV status was based on caregiver reports. No
molecular testing results were captured for this analysis.

At admission, trained study nurses collected infor-
mation on clinical variables, sociodemographic variables
and baseline characteristics. Clinical data included anthro-
pometry, vital signs, basic laboratory tests (haemoglobin
status, malaria and HIV rapid tests), medical history
(including antibiotic and antimalarial use as well as prior
hospitalizations) and comorbidities. Sociodemographic data
included sex, age, maternal characteristics (maternal age,
education and HIV status), distance from facility, bed-net
use and access to drinking water. Discharge type (routine,
referral or unplanned) was recorded, as well as feeding sta-
tus and discharge diagnosis.

Malnutrition was defined by the weight-for-age z-score
(WAZ). A score of <�3 indicated severely underweight,
�2 to �3 indicated underweight and > �2 indicated nor-
mal weight-for-age. Anaemia was defined based on

haemoglobin concentration, with 7–10 g/dL indicating
moderate anaemia and <7 g/dL indicating severe anaemia.

Participants were followed up by phone at two and
four months and in person at six months post-discharge,
all using the same standardized questionnaire to deter-
mine vital status and any engagement with the health-
care system, including readmissions. Verbal autopsies
were conducted for those who died through a caregiver
report.

All data were collected using encrypted tablets and
stored securely in a centralized database.

Outcomes

For the present study, subjects were categorized into
three groups: children living with HIV (CLHIV;
defined as a positive RDT), children HIV-exposed
uninfected (CHEU; defined by a negative RDT and self-
reported maternal HIV infection) and children HIV-
unexposed uninfected (CHUU). Participants without
recorded HIV status or exposure status were excluded.
The primary outcome of this analysis was post-discharge
mortality within 6 months of hospital discharge. Second-
ary outcomes during the 6-month post-discharge period
included readmission.

Statistical analysis

Descriptive statistics were used to quantify characteristics
across HIV exposure groups. Categorical variables were
summarized using counts and percentages, while conti-
nuous variables were reported using medians and
interquartile ranges. Kaplan–Meier curves were used to
compare post-discharge mortality and readmission over
time between groups, with hazard proportionality assessed
by analysis of scaled Schoenfeld residuals. To assess clini-
cal and sociodemographic factors associated with 6-month
post-discharge mortality, a Poisson regression model with
robust standard error to estimate risk ratio was implemen-
ted, separately by HIV groups, adjusting for age, sex and
site of enrollment. Adjustments for additional confounders
were not done since this analysis was exploratory in
nature, and we did not wish to build separate causal
models for each clinical, social or laboratory feature and
the outcome of interest. We conducted the regression ana-
lyses separately to account for potential effect modification
by HIV status. This stratified approach allowed us to
evaluate whether the strength and direction of associations
between clinical/sociodemographic factors and out-
comes differed according to HIV status. To examine the
relationship between post-discharge mortality and read-
mission, the ratio of the two outcome rates was calculated
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by HIV status based on events per 1000 child-months from
the date of index discharge.

All analyses were conducted using R version 4.5.1
(R Foundation for Statistical Computing, Vienna,
Austria) and Stata/MP version 15.0 (StataCorp LLC, Col-
lege Station, Texas, USA).

Ethical considerations

The original studies from which these data were derived
were approved by the Mbarara University of Science and
Technology Research Ethics Committee, the Uganda
National Institute of Science and Technology and the
University of British Columbia - Children and Women's
Health Centre of British Columbia Research Ethics Board.
Written informed consent was obtained from the parent or
legal guardian of all study participants. This article follows
the guidelines for Strengthening the Reporting and of
Observational Studies in Epidemiology (STROBE) [11].

Role of the funding source

The funders had no role in study design, data collection,
data analysis, data interpretation or writing of the report
or in the decision to submit for publication.

RESULTS

A total of 21 650 children were screened, with 8813 (3688
(41.9%) aged 0 to less than 6 months and 5126 (58.2%)
aged 6 to 60 months) enrolled. Of these, 594 (6.7%) had
missing/unknown HIV status, 422 (4.8%) died in-hospital
and 139 (1.6%) were lost to follow-up after discharge,
resulting in 7658 children with complete 6-month follow-
up and known HIV status (Figure 1). The final group
comprised 266 (3.5%) CLHIV, 458 (6.0%) CHEU and 6934
(90.6%) CHUU (Figure 1). Of these participants, 1584
were enrolled in the 2012 to 2013 study [8], and 6074
were enrolled in the 2017 to 2020 study [2].

Post-discharge mortality rates were statistically signif-
icantly different (p-value <0.001) among the three HIV
groups, with the highest rate among CLHIV at 12.8%
(34/266), while both uninfected groups had similar rates
at 5.7% (26/458) among CHEU and 5.8% (402/6934)
among CHUU (Figure 2). Contrastingly, readmission
rates observed the opposite phenomenon, with higher
rates among CHUU (17.7% (1227/6934)) and CHEU
(14.9% (68/458)) compared to CLHIV (11.3% (30/266)),
and these differences were statistically significant
(p-value = 0.01) (Figure 3). The readmission to post-
discharge mortality rate ratios were lowest in CLHIV,
with only 0.85 (95% CI: 0.52–1.40) readmissions to one
mortality, compared to 2.73 (95% CI: 1.75–4.35) among

N=21,650Screened

Exposed and HIV-
n=500

Enrolled

HIV +
n=327

Excluded
No suspected infec�on: 4,550 (21%)
Observa�on <24h: 2,079 (9.6%)
Direct from maternity: 2,675 (12.4%)
Refused consent: 1,219 (5.6%)
Outside of catchment: 1,043 (4.8%)
Previously enrolled: 731 (3.4%)
Other: 540 (2.5%)

Died in hospital

n=467 (93%)

n = 53

Survived to 
discharge

n=458 (98%)

Lost to follow-up

Complete data 
at 6 months

Survived
n=232 (87%)

n=274 (84%)

n=266 (97%)

Survived
n=432 (94%)

Died
n=34 (13%)

Died
n=26 (6%)

n = 33

n = 8 n = 9

Primary 
outcome

Unexposed and HIV-
n=7,392

n=6934 (98%)

Survived
n=6532 (94%)

Died
n=402 (6%)

n = 122

n = 336

n=7,056 (95%)

N=8,813 Missing/Unknown status: 594

FIGURE 1 Flowchart of study participants.
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CHEU and 3.24 (95% CI: 2.90–3.63) readmissions per
mortality event among CHUU (Figure 4).

Among the wide range of variables collected, severe
malnutrition, as defined by a weight-for-age z-score less
than �3, was strongly associated with post-discharge mor-
tality across all three HIV groups after adjusting for age,
sex and site. The aRRs were 4.32 (95% CI: 1.89–9.81), 3.96
(95% CI: 1.75–8.95) and 4.84 (95% CI: 3.94–5.96) among
CLHIV, CHEU and CHUU, respectively (Table 1). In addi-
tion, children in the CLHIV group had a higher proportion
of being severely malnourished at 39.1% (104/266) com-
pared to 18.8% (86/458) among CHEU and 12.3%
(852/6934) among CHUU. Mild to moderate anaemia was
also more prevalent and significantly associated with mor-
tality (aRR = 2.33 [95% CI: 1.12–4.89]), specifically among
CLHIV after adjusting for age, sex and site. Prior antima-
larial drug use was also significantly associated with post-
discharge mortality among CLHIV (aRR = 2.27 [95% CI:
1.16–4.47]), but not among CHEU or CHUU after adjust-
ing for age, sex and site. CLHIV were more likely to expe-
rience unplanned discharge (16.9% (45/266)) and had a
higher proportion of post-discharge deaths occurring at
home (67.6% (23/34)) (Table 2).

The five leading discharge diagnoses among CLHIV
that were assigned by the clinical team were pneumonia
(41.7% (111/266)), sepsis (21.4% (57/266)), malnutrition
(21.4% (57/266)), gastroenteritis or diarrhoea (13.2%
(35/266)) and tuberculosis (10.5% (28/266)) (Appendix
Table S1a).

DISCUSSION

This study found that children living with HIV had more
than double the rates of post-discharge mortality within
6 months compared to uninfected children. When com-
paring rates of readmission to post-discharge mortality,
we found that HIV was substantially associated with
lower rates of readmission despite having the highest rate
of mortality during the post-discharge period. This find-
ing provides a novel insight into the distinct post-
discharge trajectory experienced by children living with
HIV. Children living with HIV also had higher rates of
post-discharge deaths occurring at home rather than dur-
ing readmissions. These findings suggest that improved
linkage with, and care within, community-based HIV

FIGURE 2 Hazard curves for post-discharge mortality by HIV status. p-value signifies statistical significance in the proportion of deaths

between HIV groups. HIV, human immunodeficiency virus; IQR, interquartile range.
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programs is critical to long-term recovery following acute
illness in the context of HIV.

Our finding of higher post-discharge deaths in children
living with HIV is not surprising in view of studies point-
ing out the effects of immunosuppression, comorbidities

and suboptimal care transitions [2, 6, 12–14]. The
improved access to antiretroviral therapy and prevention
of mother-to-child transmission is an important advance
in HIV care, but gains are likely to be derailed if we do not
emphasize the need for longitudinal care, including post-

FIGURE 3 Hazard curves for readmission by HIV status. p-value signifies statistical significance in the proportion of deaths between

HIV groups. HIV, human immunodeficiency virus; IQR, interquartile range.

FIGURE 4 Comparing the rate of readmission with post-discharge mortality based on HIV status. Rates are per 1000 child-months, and

arrows at the end of the line represent upper CI beyond the x-axis limit. CI, confidence interval; HIV, human immunodeficiency virus.
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discharge care. [2, 4]. Our study advances understanding
of the burden incurred by HIV in young children and a
catalogue of the comorbidities, such as malnutrition, anae-
mia, sepsis, lower respiratory tract infections and gastroen-
teritis, associated with increased vulnerability to death to
inform post-discharge care.

Paediatric HIV is closely tied to nutritional deficien-
cies [3, 15, 16]. In this study, children living with HIV
had the poorest nutritional status across all anthropomet-
ric measures, with two-thirds of children living with HIV
classified as severely or moderately underweight at admis-
sion. HIV contributes to a decreased appetite, nutrient
malabsorption and increased metabolic demands, which
render recovery after discharge challenging [15, 17, 18].
These challenges are worsened by infection and sepsis,
which negatively affect HIV-specific nutritional deficiency
and together put this group further at a particularly high
risk of death. In many LICs, these challenges are further
compounded by food insecurity and limited access to
nutritional support [18, 19]. Although the World Health
Organization recommends that post-discharge care for
children living with HIV explicitly address the burden of
food insecurity [19], this remains difficult to achieve in
resource-poor settings [18].

Lower respiratory tract infections (at discharge) and
moderate anaemia (at admission) were more prevalent
among children living with HIV. Both conditions have
been established as indicators of poor prognosis in indi-
viduals living with HIV, especially when co-occurring
alongside malnutrition [20–25]. Another important find-
ing from our cohort was that malaria was much less com-
mon among children living with HIV. This is a promising
finding, as HIV and malaria frequently co-occur in sub-
Saharan Africa, where both are endemic [26]. The lower
prevalence in our cohort may be a result of improved
HIV care. At the same time, the correlation between prior
antimalarial treatment and high mortality of children liv-
ing with HIV suggests there may be a need to examine
how febrile illness is managed in a malaria-endemic
setting.

In our study, children living with HIV had 3-fold
lower readmission-to-mortality ratios than those in the
uninfected cohort. This raises concern that children liv-
ing with HIV may face substantial barriers to timely reen-
gagement with the healthcare system. Further supporting
this assertion was the observation that a higher propor-
tion of children living with HIV were found to be dying
at home compared to the other uninfected cohorts. The
poorer outcomes, even when hospital care is accessed,
may be due to delayed presentation of acute illness, likely
in extremis or possibly sub-optimal inpatient care. Fur-
ther distances from the hospital were associated with a
higher risk of post-discharge death for the uninfected

cohorts but not among children living with HIV. This
finding, alongside the lower readmission rates, indicates
that children living with HIV may not seek hospital care
even when critically ill.

Low rates of readmission may also be explained by
barriers caregivers face in returning to care, including
financial hardship (A. [5]), access to affordable and
timely transportation, loss of faith in the healthcare sys-
tem and unclear discharge instructions and arrangements
for follow-up care [4, 27]. A qualitative study of the expe-
riences of caregivers of children living with HIV in
Uganda found that food insecurity and difficulties acces-
sing healthcare posed major challenges for these families
and that the lack of social protection programs further
limited their ability to care for their child [28]. Delayed
health seeking may also stem from caregivers' mispercep-
tions of disease severity [4], which is also further compli-
cated by HIV's variable presentation. Together, these
findings may point to challenges in care-seeking after dis-
charge as a contributor to mortality.

This study is subject to several limitations. First, the
original studies were not designed to capture potentially
relevant details related to HIV exposure confirmation,
HIV treatment, treatment adherence, stage of disease
and several other variables that would be critical to
assessing the health and well-being of infants and chil-
dren at risk or living with HIV infection. However, the
large sample size provided important statistical strength
to meaningfully evaluate the impact on post-discharge
readmission and mortality within a general cohort of
children admitted with suspected sepsis. Second, though
the findings related to hospital readmission are very rel-
evant, no data were captured on recurrent illness where
health seeking was not sought, nor on motivations for
health seeking, which are important to understand the
dual nature of readmission as both an indicator of ill-
ness and of health seeking. Finally, this study was lim-
ited to multiple facilities in a single country. Future
studies should assess the impact of HIV among children
with suspected sepsis in other locations to further
understand the wider implications of post-discharge
mortality among children living with HIV, especially in
Western and Central Africa, where there has been less
of an international and domestic focus on HIV care [29].
Such studies should also examine differences in access
to follow-up care and patterns of hospital readmission
for this cohort.

CONCLUSION

In summary, children under five living with HIV in
Uganda face markedly higher risks of post-discharge
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mortality. In our cohort, children living with HIV were
less likely to be readmitted and more likely to die
at home, indicating a greater need for careful pre-
discharge planning and follow-up care post-discharge.
Both acute care facilities and HIV treatment programs
must recognize this and adapt their programs towards
improving linkage, monitoring and care among children
living with HIV who have recently been discharged
from facilities.
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