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Abstract

Background In the first reported cases of human immunodeficiency virus (HIV) infection, people living with HIV
(PLHIV) suffered weight loss, which was an independent predictor of mortality. Highly active antiretroviral therapy
(HAART) has changed this scenario for ideal weight, overweight, and even obesity. However, some PLHIV, even on
HAART, continue to lose weight. Thus, the guiding question of the study was: do PLHIV hospitalized using HAART with
weight loss have higher mortality than hospitalized PLHIV using HAART without weight loss?

Method A systematic review and meta-analysis of prospective cohort studies published in English, Spanish, or
Portuguese, searched in the MedLine, Embase, and LILACS databases from March 2020, until October 2023, reported
by MOOSE. We analyzed the methodological quality and risk of bias using the Joanna Briggs Institute Critical Appraisal
Tool for Cohort Studies; used the risk ratio (RR) to calculate the probability of hospitalized PLWH who lost weight
dying, applied the random effect model and created the funnel plot. We used the inverse variance test estimated

by the Mantel-Haenszel method, considering a 95% confidence interval (Cl), heterogeneity (1), total effect size

(2), and significance value of p < 0.05. We performed a sensitivity analysis with meta-regression and meta-analyses

on subgroups to diagnose influence and outliers. The quality of evidence and strength of recommendation were
analyzed using the Grading of Recommendations Assessment, Development, and Evaluation system (GRADE).

Results We included 10 of the 711 studies identified, totaling 1,637 PLHIV. The studies were from South Africa (1),
Canada (1), China (1), Brazil (1), Cameroon (1), Ethiopia (1), Thailand (1), Colombia (1), and Tanzania (2), from 1996 to
2017.The average age of the participants was 33.1 years old, and the male was predominant. The leading causes of
hospital admission were related to co-infections, and the average hospitalization time was 20.5 days. The prevalence
of death in hospitalized PLHIV using HAART who lost weight was 57.5%, with a 1.5 higher risk of dying (RR: 1.50, 95%
Cl:1.03,2.19, p=0.04) than hospitalized PLHIV who did not lose weight.

Conclusion We concluded, with a very low confidence level, that that weight loss significantly increased the risk of
death in hospitalized PLWH using HAART.

Trial Registration and funding PROSPERO International Prospective Register of Systematic Reviews
CRD42020191246 https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020191246.
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Background

The prevalence of human immunodeficiency virus (HIV)
continues to be a devastating global public health chal-
lenge, with millions of people affected and many losing
their lives to the disease [1, 2]. According to the most
recent and robust data, there are currently an estimated
38 million people living with human immunodefi-
ciency virus (HIV) worldwide [3]. This figure, provided
by the Joint United Nations Programme on HIV/AIDS
(UNAIDS), demonstrates the alarming persistence of this
global health crisis. The statistics on HIV mortality are
equally concerning, with approximately 690,000 people
dying from HIV-related causes in 2019 alone [4].

Despite the availability of highly active antiretroviral
therapy (HAART) that revolutionized the management
of HIV infection, transforming it from a fatal illness to a
manageable chronic disease in recent decades [5], there is
still a significant burden of hospitalization and premature
mortality among people living with HIV (PLHIV) [6].

HAART involves combining different classes of anti-
retroviral medications to suppress the replication of the
virus in the body, thereby slowing down disease progres-
sion and improving immune function [6]. Consequently,
the mortality rates among PLHIV have significantly
decreased, and individuals are now living longer, health-
ier lives [5].

Despite these advancements, weight loss remains a
significant concern in the era of HAART. Previously,
HIV-related weight loss was largely attributed to a con-
dition known as wasting syndrome [7]. This syndrome
was characterized by involuntary weight loss, muscle
wasting, and a general decline in physical health [7-9].
While HAART has reduced the occurrence of wasting
syndrome, weight loss remains a critical and often over-
looked condition [7]. PLHIV often experience weight loss
as a significant clinical manifestation, and its impact on
mortality is a matter of concern for healthcare providers
[7, 8]. Weight loss is associated with a lower CD4+cell
count and an independent predictor of mortality in
PLHIV [7, 8]. Furthermore, evidence suggests an increase
in hospitalizations among PLHIV due to weight loss
[9-11].

Therefore, weight loss remains a relevant issue among
PLHIV, even in the HAART era. This is primarily due
to various factors, including medication side effects,
gastrointestinal complications, metabolic changes, and
nutritional deficiencies [9]. These factors can lead to
unintended weight loss, compromising the overall well-
being and quality of life of individuals living with HIV
8,9, 11].

Given the persistence of weight loss concerns among
PLHIV, further research is needed to better understand
the underlying mechanisms and develop effective inter-
ventions. Predicting and understanding these outcomes
in PLHIV on HAART remains an area of limited research
[6].

This study aims to investigate the relationship between
HAART use, weight loss, and associated factors to pro-
vide valuable insights for healthcare providers and con-
tribute to the improvement of patient care in the era of
HAART. The study hypothesizes a significant association
between weight loss and mortality in PLHIV in hospital-
ized HAART. By investigating this relationship, we aim
to fill gaps in the existing research and provide valuable
insights into the management and care of PLHIV.

Methods

This systematic review and meta-analysis were conducted
to analyze the association between weight loss and all-
cause mortality in hospitalized PLWH on HAART as
the primary outcome and mortality in non-hospitalized
PLWH as the secondary outcome.

Registration was conducted in accordance with the
guidelines for Meta-Analyses of Observational Studies in
Epidemiology (MOOSE) [12].

The research protocol was registered in PROSPERO
(CRD42020191246) and published in the journal Prin-
ciples and Practice of Clinical Research [13].

Eligibility criteria

We included prospective cohort studies, published in
English, Spanish, or Portuguese between 1996 and 2023,
that studied PLHIV, adults, and elderly people using
HAART who were hospitalized and that presented data
on morbidity, mortality, and weight loss. We excluded
studies with patients on antiretroviral therapy before
HAART, gray literature, incomplete articles, abstracts,
review articles, editorials, books, academic articles, dis-
sertations, theses, proceedings of scientific events, and
articles not available online.

Search strategy and information sources

We carried out the search between March 27, 2020, and
October 30, 2023. We searched the MedLine databases
via PubMed, Embase and LILACS, using the descrip-
tors and correlates found in the Medical Subject Head-
ing (MeSH). We also used specific and related descriptors
from the Embase database (ENTREE Thesaurus) and
Health Sciences descriptors (DeCS). The descriptors
and correlates were combined with each other, using
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the Boolean operator “AND” and “OR’, according to the
search strategy in MedLine via PubMed, Embase and
LILACS (Supplementary Box S1).

When possible, we use the following filters: subject -
HIV and/or AIDS; language — English, Portuguese, and
Spanish; publication time — between 1996 and 2023;
type of studies - only in humans; age group — adults and
elderly people; and methodological design — prospec-
tive cohort studies. The details of the studies identified
in the searches, as well as the demonstration of informa-
tion from each phase, were prepared according to the
flowchart of the Preferred Reporting Items for System-
atic Reviews and Meta-Analysis (PRISMA) method [14]
(Fig. 1).

Studies selection and, data extraction

The study selection process was carried out by three
reviewers (S.A.C., T.C.PL. and R.L.G.) independently
and blindly, using an online tool from the Rayyan Q.C.R.L
software (Rayyan Q.C.R.I) from the Qatar Computing
Research Institute for Data Analysis [15], which also was
used to remove duplicates. Data extraction was carried
out by three reviewers (S.A.C., T.C.P.L., and R.L.G.), with
discrepancies resolved through group discussion. We
extracted the following characteristics from each article:
author(s), year, study design, country, length of stay in
days, sample size, average age (years), sex, frequency of
mortality, and risk of bias for everyone in the study was
included in the table (Table 1).

Data management

We performed the meta-analysis with Software Review
Manager (RevMan) version 5.4.119 [16] (by S.A.C,
R.L.G,, and A.L.B.). The quality of evidence and strength
of recommendation was assessed using the online Guide-
line Development Tool (GRADEpro G.D.T.) [17] (by
S.A.C. and R.L.G.). We used the R software [18] for sensi-
tivity analysis and for managing bibliographic references,
the Mendeley Desktop software, version 1.19.822 [19].

Variables analyzed

We used “weight loss” as the independent variable,
defined as a “decrease in existing body weight” [20]. In
addition to the independent variable itself, weight loss
was also identified as HIV Wasting Syndrome, an AIDS-
defining disease characterized by cachexia, weight loss,
or weight loss greater than 10% of the patient’s usual
weight, equivalent to a stage 3 clinical condition, and 4
AIDS, defined by the World Health Organization (WHO)
[20]. Mortality was the dependent variable, identified in
the study as the number of deaths or mortality outcomes
in PLHIV hospitalized for >24 h, in days or hours. The
hospitalization variable was identified by the concept of
the Brazilian Ministry of Health as a “person hospitalized
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occupying a bed for a period>=24 hours” [21]. HAART
results from a combination of antiretroviral medica-
tions that, when taken together, can prevent HIV replica-
tion by suppressing viral load [22]. In the study, the use
of therapy was identified as “yes”: PLHIV using ART or
“no”: PLHIV without HAART.

Bias assessment, quality of evidence and strength of
recommendation

Three reviewers (S.A.C., T.C.P.L.,, and R.L.G.) analyzed
the risk of bias of studies selected by the Joanna Briggs
Institute (J.B.I.) critical appraisal tool for cohort stud-
ies [23]. Disagreements were resolved by consensus.
From there, we categorized the studies according to the
percentage of positive responses to the questions pres-
ent in the evaluation instrument. The risk of bias was
considered high when the study obtained up to 49% of
responses classified as “yes,” moderate when the study
obtained 50-69%, and low when the study reached more
than 70% as “yes” Three reviewers (S.A.C., T.C.PL., and
R.L.G.) analyzed the quality of the evidence and the
strength of the recommendation was analyzed using the
Grading of Recommendations Assessment, Develop-
ment, and Evaluation (GRADE) system for each outcome,
considering the set of evidence through classification into
four levels: high, moderate, low, and very low [24]. Dis-
agreements were resolved by consensus.

Heterogeneity and publication bias

We used Higgins and Thompson’s I? test [25] to evaluate
heterogeneity and the random effect model based on it.
For sensitivity analysis, we identified outliers and ana-
lyzed influence diagnosis, in addition to meta-regression
analysis. We created a funnel plot to assess publication
bias.

Statistical analysis

We used the risk ratio (RR) to analyze the probability of
hospitalized PLHIV with weight loss resulting in death.
We used the inverse variance test (IV) estimated by the
Mantel-Haenszel (M-H) method for meta-analysis, con-
sidering a 95% confidence interval (95% CI), heteroge-
neity (I%), total effect size (Z) and value of significance
of p<0.05 for the average evaluation between the total
scores (by S.A.C,, R.L.G., and A.L.B.).

RESULTS

The database search yielded 711 studies, 3 of which were
duplicates that were removed. After reading 708 titles
and abstracts, we excluded 660 studies, leaving 48 studies
that were read in full (supplementary table S2). Of these,
we excluded 38 studies for the following reasons: they
did not meet the study population (n=6), did not report
mortality (n=3), did not report weight loss (n=28), and
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Studies excluded before the
screening per duplicate:

N=3

Studies excluded after reading titles
and abstracts:

N =660

Studies excluded after full reading:

o Does not meet the study
population: N = 6
o Does not report mortality:
N=3
o Does not report weight loss:
N=28
o Patients without HAART:
N=1

N =38
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)
Studies researched in electronic
= databases:
2
S PubMed (n =616)
b= EMBASE (0 = 90)
5 LILACS (n = 5)
=
Total N = 711
Eligibility studies:
N =708
o8 Studies selected after reading
= titles and abstracts:
D
5 N =48
w '
Studies selected after thorough
reading:
N=10
———
Studies included for qualitative
analysis:
= Studies included for meta-
= analysis:
E
S Hospitalized: (N = 7)
(Sl
Non Hospitalized: (N = 3)
N=10

Fig. 1 Study selection flowchart for the systematic review and meta-analysis of the effects of weight loss on mortality in PLHIV
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Weight loss No Weight loss Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Balkema CAetal, 2016 12 26 14 26 14.8% 0.86 [0.50, 1.48] O
Caceres DH etal, 2016 12 14 2 14 6.1% 6.00[1.63, 22.03]
Chichom MA et al, 2015 4 9 5 9 9.3% 0.80[0.31, 2.04] _—
Coelho Letal, 2016 64 103 39 103 19.0% 1.64[1.23,2.19] S
Fekade D etal, 2017 55 101 46 101 19.1% 1.20[0.91, 1.58] i
Songkhla MN et al, 2019 35 41 6 41 11.6% 5.83[2.76,12.35] =
Sudfeld CR etal, 2013 99 185 96 195 201% 1.03[0.85,1.26] b 3
Total (95% Cl) 489 489 100.0% 1.50[1.03, 2.19] o
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Test for overall effect. Z=2.09 (P = 0.04) ’ No\;/\/eightloss Weight loss

Fig. 2 Forest plot of the effects of weight loss on mortality in hospitalized PLHIV

Weight loss No Weight loss Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Mugusi SF et al, 2012 49 54 5 54 17.3% 9.80[4.23, 22.69) — e
Patterson S et al, 2015 781 993 212 993 45.7% 3.68[3.26, 4.17) L
ZhaoYetal, 2017 73 101 28 101 37.0% 2.61 [1.86, 3.65) &+
Total (95% CI) 1148 1148 100.0% 3.84 [2.48,5.95] ‘
Total events 903 245
Heterogeneity: Tau= 0.11; Chi*= 9.26, df= 2 (P = 0.010); F= 78% -0 0 011 110 100:
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Fig. 3 Forest plot of the effects of weight loss on mortality in non-hospitalized PLHIV

PLHIV who lost weight were 1.5 times more likely to
die than Hospitalized PLWH who did not lose weight,
even when using HAART (RR: 1.50, 95% CI: 1.03, 2.19,
p=0.04). The studies included for this outcome showed
high heterogeneity (I12=82%, p<0.0001). As a result, we
constructed a random-effect meta-analysis model to
present the data (Fig. 2).

The results can also be visualized in a Drapery plot
(Supplementary Figure S1), where the P value curves for
each estimate from each study are presented, a prediction
region indicating heterogeneity and, complementing the
forest plot, the other confidence levels (CI 90% and 99%).

We analyzed publication bias using the funnel plot,
which demonstrated asymmetry, suggesting the existence
of publication bias (Supplementary Figure S2).

Meta-analysis of the effects of weight loss on non-
hospitalized PLHIV mortality

Three prospective cohort studies [27, 28, 35] involving
1,148 PLHIV were included in the meta-analysis for the
mortality in non-hospitalized PLHIV.

The meta-analysis result showed that non-hospitalized
PLHIV with weight loss had a 3,8-fold greater risk of
dying than non-hospitalized PLHIV who did not experi-
ence weight loss (RR: 3.84, 95% CI: 2.48, 5.95, p=0.010).

We observed high heterogeneity (I>=78%, p<0.00001),
which led us to use a random effect model (Fig. 3).

We assessed publication bias using the funnel plot
(Supplementary Figure S3), which demonstrated asym-
metry, indicating the existence of publication bias.

The summary of the statistical method, effect estimate,
and confidence interval for each outcome are presented
in supplementary table S1.

Sensitivity Analyze and meta-regression analysis

We estimated the variation in heterogeneity between
studies by DerSimonian-Laird where tau?=0.18 and Q
test (Chi2)=33.10, with I* value=82%, p<0.0001 (95% CI:
63.7-90.9%), in the primary outcome.

When analyzing H=2.35 (95% CI: 1.66-3.32), it is sug-
gested that the estimated variation in our data may be
due to differences in effect size (Supplementary Table S2).
In this context, according to the classification proposed
by Higgins and Thompson, heterogeneity was character-
ized as high.

In the presence of high heterogeneity in the included
studies, we performed sensitivity analysis with the identi-
fication of outliers and diagnosis of influence, in addition
to meta-regression analyses and subgroup analysis, which
enabled a broad and critical discussion of the results.

The Baujat plot shows the contribution of each study to
the overall heterogeneity (Supplementary Figure S4). Our
analysis confirmed the notable influence of the study by
Songkhla et al., 2019 (Supplementary Figure S5).
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Fig. 4 Analysis by the leave-one-out method by effect size between the primary outcome studies
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Using the Leave-One-Out method, we performed
effect size and heterogeneity (I%) analysis of primary out-
come studies. It was possible to observe the recalculated
effects, with one study omitted at a time. In the graph
ordered by effect size (from smallest to largest), you can
see the change in the overall effect estimate when differ-
ent studies are removed. It was possible to observe that
the overall effect size is smaller when the study by Song-
khla et al., 2019 is removed (Fig. 4).

Figure 5 presents the heterogeneity graph ordered
from lowest to highest, measured by I% This graph shows
that the lowest heterogeneity is achieved by omitting the
Songkhla et al., 2019 study, confirming the findings that
this study contributed to the high heterogeneity in our
meta-analysis.

Both the general effect size is smaller, and the heteroge-
neity decreases from 82 to 66.5%, although, according to
the Higgins and Thompson classification, it continues to
be high (Table 2).

For meta-regression, we used the seven included stud-
ies to analyze mortality in hospitalized PLHIV. We cre-
ated a data-adjusted mixed effect model, with tau®
estimated by DerSimonian-Laird, to verify whether the
gender variable was able to predict mortality in hospital-
ized PLHIV (Supplementary table S3).

Based on this model, the result of the heterogeneity
variance estimate showed: tau>=0.2111, and I*=84.09%.
The random effect meta-analysis model, the I*> was 82%,
suggesting that the predictor could not explain a differ-
ence in heterogeneity. The R* value (0.00%) reinforces our
findings that gender could not predict mortality in hospi-
talized PLHIV. The test for residual heterogeneity (QQ-
test) was performed to test whether heterogeneity, not
explained by the predictor, was significant (p<0.0001).
The moderator’s test (QM-test), with (p=0.66849),
showed that the gender variable did not influence the
effect size of the studies (Supplementary table S4).

Subgroup analysis of the effects of weight loss on
mortality in hospitalized and non-hospitalized PLHIV

We performed subgroup meta-analyses based on the
geographic location of the countries of the included stud-
ies, grouped by continent: Africa, America, and Asia;
by sample number, grouped into >100 participants and
<100 participants; and by the quality of the included
studies, grouped into studies with moderate risk of bias
and low risk of bias (Supplementary table S5).

There was a difference in the risk of dying from PLHIV
in HAART, who lost weight, depending on the conti-
nent. In America, RR: 2.90, 95% CI: 1.43, 5.88, p=0.003;
in Asia, RR: 3.64, 95% CI: 1.64, 8.04, p=0.001) and in the
African continent, RR: 0.42 CI 95%: 0.83, 2.41, p=0.20.

In the subgroup analysis based on the quality of the
studies, there was a difference in the RR between the
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studies classified as moderate (RR: 3.97, 95% CI: 2.84,
5.54, p<0.00001) and low quality (RR: 1.74, 95% CI: 1.15,
2.63, p<0.00001). However, the quality subgroup of stud-
ies classified as having a moderate risk of bias showed
low heterogeneity (I>=29%), unlike studies with a Low
risk of bias (I*=88%).

In subgroup analyses based on sample size, no statis-
tical difference was found in the effect of weight loss on
mortality in PLHIV on HAART by sample size: less than
100 participants (RR: 2.91, 95% CIL: 0.87, 9.69, p=0.08)
and greater than 100 participants (RR: 1.81, 95% CI: 0.98,
3.34, p=0.06).

Analysis of risk of bias and methodological quality

The methodological quality of the included studies was
considered high, with a low risk of bias, since 80% of the
included studies were classified as having a low risk of
bias and 20.0% as moderate risk. There was no study clas-
sified as having a high risk of bias.

Six studies (60.0%) did not address loss to follow-up
nor strategies to deal with incomplete follow-up of their
participants [26, 30, 32-35].

Two (20.0%) studies did not report identifying con-
founding factors or their strategies to deal with them [27,
32]. Two (20.0%) studies were “unclear” about the simi-
larity of groups when assigning participants to exposed
and unexposed groups and, or about the validity and reli-
ability of the exposure measurement [27, 28].

The description and individual classification of the risk
of bias and methodological quality of the studies are pre-
sented in supplementary table S6.

Analysis of the quality of evidence and strength of
recommendation

We considered the quality of evidence to be very low for
both the primary and secondary endpoints, mainly moti-
vated by serious inconsistency, imprecision, and publica-
tion bias (Supplementary table S7). Therefore, confidence
in the effect estimate was considered very limited, and
the results of this review, although relevant, should be
considered with caution.

Discussion

This study expanded knowledge on a relevant topic in
relation to a potentially neglected aspect of caring for
patients with HIV after HAART, which is the associa-
tion between weight loss and all-cause mortality. To our
knowledge, this was the first meta-analysis with this
objective in individuals using HAART.

The global estimate of the cohort studies included in
this meta-analysis showed that when PLHIV, even on
HAART, lose weight, they are at greater risk of dying
than when they do not lose weight, whether they are
hospitalized or not. Although confidence in this study’s
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Table 2 Summary of the statistical method, effect estimate and confidence interval by outcome

Outcome

Studies Participants Statistical method

Effect estimate

Primary outcome: Mortality in PLHIV with weight loss Hospitalized

Secondary outcome: Mortality in PLHIV with weight loss Not hospitalized 3

489 Risk Ratio (M-H, Random, 95% Cl)
1148 Risk Ratio (M-H, Random, 95% Cl)

1.50 (1.03,2.19)
3.84 (2.48,5.95)

Caption: CI: Confidence interval; M-H: Mantel-Haenszel; RR: Risk ratio

effect estimate is considered very limited, driven by seri-
ous inconsistencies, inaccuracies, and publication bias,
the results of this meta-analysis have increased knowl-
edge and scientific evidence on this relevant topic. The
results of this review suggest that weight loss continues
to be a problem and that there are still important gaps to
be addressed on this topic.

It seems clear that it is essential to monitor the weight
of PLHIV and implement nutritional strategies for peo-
ple at nutritional risk. It has been shown that despite the
enormous advances in HAART, mortality in PLHIV who
experience weight loss is still a persistent concern, espe-
cially in hospitalized patients [36]. Estimates from 2016
suggest that between 14 and 38% of PLHIV continue to
lose weight [37]. Several conditions are associated with
weight loss in PLHIV in HAART, including conditions
that affect chewing, swallowing, or gastrointestinal motil-
ity; neurological disease that affects food intake or per-
ception of hunger or ability to eat; psychiatric illnesses,
food insecurity generated by psychosocial or economic
concerns, or anorexia due to medications, malabsorp-
tion, infections, or tumors [37].

Updated definitions for weight loss in PLHIV have
been developed, although the WHO definition [20] is
still the most widely used. This generated variations in
the incidence and prevalence of HIV wasting syndrome,
with even more alarming data. The update encompasses
rapid weight reductions and includes underweight
PLHIV with no reference weight available, which the pre-
vious definition would have excluded. Additionally, the
updated definition requires one of the following crite-
ria with an HIV diagnosis: (1) 10% unintentional weight
loss at 12 months, (2) 7.5% unintentional weight loss at
six months, or (3) unintentional weight loss of more than
five months for three months if other causes or factors of
weight loss cannot be ruled out [38]. For PLHIV without
documented baseline weight, those who meet criteria for
HIV wasting syndrome include 5% loss of body cell mass
(BCM) at six months; in men, MCC<35% of total body
weight (BW) and body mass index (BMI)<27 kg/m%
in women: MCC<23% of TCA and BMI<27 kg/m?% or
BMI<20 kg/m? regardless of MCC in men and women
[38]. The most recent definition of HIV weight loss syn-
drome (ACT loss>10% since baseline, BMI< 20 kg/m?, or
unintentional ACT loss>5% within six months and per-
sisting for more than a year) focuses on the rate of weight
loss, as well as the reality that patients present at different
stages [39].

Our results demonstrated a mortality rate of 57.5% in
hospitalized PLHIV on HAART who experienced weight
loss. If we had adopted the updated concepts, the results
could have been even worse. However, we decided to be
cautious and consider the WHO classification.

Although the Cochrane Database of Systematic
Reviews review [40] demonstrated that nutritional inter-
ventions have no effect on mortality in PLHIV using
HAART, a more recent study strongly recommends
that nutritional supplements be maintained for this
population, as they can increase body weight, stimu-
late physical performance and functional recovery, and
improve quality of life. The WHO recommends nutri-
tional assessment, consisting of anthropometry, clinical
and dietary assessment; nutritional guidance and com-
prehensive support, essential, according to them, at the
time of admission and continuous monitoring of PLHIV
with weight loss, at any stage of HIV infection, including
during treatment with antiretroviral therapy. The WHO
reinforces that dietary supplements may be necessary
for malnourished people, especially those experiencing
food insecurity, to support nutritional recovery [41]. A
gap for additional studies is whether reducing weight
loss in PLWH on regular HAART will reduce mortality
in these people.

Limitations of the study

This meta-analysis, while providing valuable insights, is not
without its limitations. It is essential to acknowledge these
limitations to interpret the results and draw appropriate
conclusions accurately.

Firstly, the search strategy employed in this study was
restricted to include only studies available in PubMed,
Embase, and LILACS databases. Furthermore, the inclusion
criteria were limited to studies published in English, Span-
ish, or Portugues. This approach may have inadvertently
excluded relevant studies from other databases or written
in different languages. As a result, the findings of this study
may not be fully representative of the global population, and
caution should be exercised when applying these results to
populations outside the selected countries.

Additionally, it is worth noting that this study included
data from studies conducted in nine countries. While this
provides a certain level of diversity, it may still result in the
underrepresentation of specific geographic regions, poten-
tially limiting the generalizability of the results. Therefore, it
is crucial to consider the limited scope of the included stud-
ies when interpreting the findings.
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Furthermore, it is essential to recognize that various con-
founding factors, such as concomitant illnesses and patients’
clinical status, may influence weight loss’s impact on mor-
tality. These factors were not accounted for in this meta-
analysis, potentially introducing bias and limiting the ability
to attribute the observed effects solely to weight loss. Con-
sequently, the effect estimate presented in this study should
be interpreted with great caution.

Considering these limitations, confidence in the gener-
alizability and accuracy of the effect estimate derived from
this study is very limited. It is crucial to exercise caution
when applying these findings and consider the broader
context and potential confounders that this analysis did not
address systematically. Further research incorporating a
more comprehensive range of databases, languages, and fac-
tors influencing weight loss and mortality is recommended
to understand better and validate these results.

Conclusion

In conclusion, the study conducted in PLHIV undergoing
HAART highlights a significant association between weight
loss and elevated mortality risk. Even with a very low confi-
dence level, this crucial finding carries substantial implica-
tions for numerous vital entities, including implementing
agencies, ministries of health, hospitals, and various stake-
holders responsible for devising and overseeing programs
geared toward curbing mortality rates among PLHIV. To
address the complexities surrounding weight loss and its
impact on PLHIV mortality, future research endeavors must
strive for a comprehensive comprehension of this phenom-
enon and pursue the establishment of more precise estima-
tions. Such concerted efforts will undoubtedly propel the
advancement of strategies to combat the pressing issue of
mortality among PLHIV.
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