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Abstract

The enormous advances in (ART) in the last two decades have made infection by Human Immunodeficiency Virus (HIV) a
chronic manageable disease. As the longevity of people living with HIV (PLHIV) is increasing, more and more PLHIV on

Antiretroviral treatment (ART) are developing non-AIDS-defining diseases, and one of them is sarcopenia.

The purpose of this study was assessment of sarcopenia in PLHIV and its determinants. The results may help practitioners
for early detection and proper management of sarcopenic PLHIV in ART centres. The study was conducted in the Depart-
ment of Medicine at the ART centre at Maulana Azad Medical College and associated Lok Nayak Hospital, New Delhi, un-
der the National AIDS Control Programme of the Government of India and the institution is a designated Centre of Excel-
lence (C.O.E.) in HIV care. Eighty consecutive PLHIV presenting to the ART centre at Maulana Azad Medical College and

associated Lok Nayak Hospital, New Delhi. Subjects were considered as having sarcopenia if they had any one of following:

1. Positive SARC-F questionnaire

2. Loss of muscle mass

3. Loss of muscle strength
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4. Loss of physical performance.

copenia.

.

Out of 30 subjects who had sarcopenia 17 (56.7%) had a positive SARC-F score while 13(43.3%) had negative SARC-F score.
All those subjects who had a positive SARC-F score had sarcopenia and all of them also had loss of muscle strength and loss
of physical performance hence SARC-F questionnaire had 100% positive predictive value. However, it has a poor sensitivity

because 43.3% of subjects who had sarcopenia tested negative by SARC-F.

On univariate analysis only CD4 count, viral load, duration of HIV diagnosis, duration of ART emerged as strong predic-

tors of sarcopenia in PLHIV. By multivariate logistic analysis only CD4 count in PLHIV was identified as a predictor of sar-
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Introduction

The enormous advances in (ART) in the last two
decades have made infection by Human Immunodeficiency
Virus (HIV) a chronic manageable disease. As the longevity
of PLHIV is increasing, more and more PLHIV on An-
tiretroviral treatment (ART) are developing non-AID-
S-defining diseases, and one of them is sarcopenia. Sarcope-
nia was originally defined as an age-associated loss of mus-
cle mass. Recently a number of European and international
groups have redefined Sarcopenia as ‘being a decline in mus-
cle function (either walking speed or grip strength) associat-
ed with loss of muscle mass’ [1]. Sarcopenia can significant-
ly affect quality of life for individual living with HIV. The
combination of HIV-related factors such as chronic inflam-
mation and potential side effect of ART can accelerate mus-
cle loss in PLHIV, making them more susceptible to sar-
copenia. This can result in increased susceptibility to infec-
tions, impaired daily functioning, compromise immune sys-
tem, exacerbate frailty, a lower quality of life and increased
risk of death. Sarcopenia is divided into two categories: Pri-
mary and secondary sarcopenia. Primary sarcopenia is age
related sarcopenia that no other cause except aging while
sarcopenia is considered ‘secondary’ when causal factors
other than (or in addition to) aging like physical inactivity,

disease or nutritional deficiency are evident [2].

The pathophysiology of sarcopenia involves a com-
plex interplay of various factors such as aging, chronic in-
flammation, mitochondrial dysfunction, insulin resistance,

neurological factors and physical inactivity. Sarcopenia in
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PLHIV has specific pathophysiological aspects influenced
by direct viral effects and associated factors like immunode-
ficiency, ART and chronic inflammation [3].Multiple meth-
ods exist to identify and assess sarcopenia. CT and MRI are
the procedures of choice for assessment of sarcopenia and
muscle mass. If muscle mass is to be a part of the diagnostic
definition of sarcopenia, then measuring it needs to be feasi-
ble for both research and in clinical practice, and feasible in
older people. Anthropometric methods are simple but lack
precision and are prone to overestimation. Muscle strength
is assessed by handgrip strength using a Jamar dynamome-
ter. Physical performance is assessed by Gait speed, 400 m
walk test, time up-and-go test, stair climb test and balance
test. The SARC-F questionnaire is considered as one of the
best available tools to be used in primary care for screening

of sarcopenia [4].

The overall prevalence of sarcopenia in PLHIV is
5% - 41% with pooled prevalence of 24.1%. Prevalence of
sarcopenia is Six times higher in PLHIV compared to gener-
al population [5]. It is more prevalent in elderly PLHIV and
women. Among individuals on ART, multiple factors have
been associated with sarcopenia in cross sectional studies.
Some are traditional HIV measures, including lower cur-
rent CD4 cell count, detectable viral load, history of AIDS,
and longer time since diagnosis, as well as hepatitis C coin-
fection, low body mass index (BMI) and high BMI. HIV--
positive individuals who are sarcopenic are also more likely
to have lower socioeconomic status, unemployed, and lower
family income. Among people who are drug abusers and

those with advanced HIV disease are more likely to be sar-
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copenic, whereas those without advanced HIV disease are

not more likely to be sarcopenic [6].

Early recognition & intervention are the key to im-
prove outcomes in sarcopenic PLHIV. Screening patients
for improvement in their physical functions and activities of
daily living should be a routine part of sarcopenia manage-
ment. Exercise interventions and nutritional approach play
a significant role in the management of sarcopenia in PL-
HIV. Exercise interventions have the most significant im-
provement on sarcopenia. Other evidence goes further to
suggest that the combination of both exercise and nutrition
is superior to resistance and aerobic exercise. The role of
pharmaceutical agents is still under investigation in the ma-

nagement of sarcopenia [7].

The purpose of this exploratory study is assess-
ment of sarcopenia in PLHIV and its determinants. The re-
sults may help practitioners for early detection and proper

management of sarcopenic PLHIV in ART centre.

Aims and Objectives
o 1. To assess prevalence of sarcopenia in PLHIV

o 2. To evaluate the risk factors for sarcopenia in these

patients.

Materials and Methods

The study was conducted in the Department of
Medicine at the ART centre at Maulana Azad Medical Col-
lege and associated Lok Nayak Hospital, New Delhi, under
the National AIDS Control Programme of the Government
of India and the institution is a designated Centre of Excel-

lence (C.O.E.) in HIV care.

Study Design: Observational, Cross-sectional

study.

Sample Size Estimation: In a study by Patricia
Echeverria et al, the overall prevalence of sarcopenia among
PLHIV was 25.7%. Assuming prevalence p= 25%, a confi-
dence interval of 95% and margin of error of 5%, z = 1.96,
the estimated sample size is n= 288. As a sample of conve-

nience, we included 80 consecutive PLHIV presenting to
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the ART centre at Maulana Azad Medical College and asso-
ciated Lok Nayak Hospital, New Delhi.

Ethics Committee Approval: The study was ap-
proved by the Institutional Ethics Committee (IEC) of Mau-
lana Azad Medical College and associated Hospitals vide

F.1/IEC/MAMC/MD/MS 92/04/2022/No.338 and
registered under CTRI with registration number:
CTRI/2023/11/059882 [Registered on 15/11/2023].

Inclusion Criteria
e Any PLHIV 18 years of age or above.
e PLHIV on ART for more than one year.

e Willing to give consent for participation in the

study.
Exclusion Criteria

Seriously-ill, hospitalised patients, patients with
medical conditions like PLHIV with Type 1 DM, neurologi-

cal impairment that prevents Sarcopenia assessment.

Methodology

All the subjects underwent a comprehensive clini-
cal assessment. Detailed history was taken with detailed
physical examination. All subjects underwent laboratory in-
vestigations-Complete blood count, Liver function tests,
Kidney function test, Fasting blood sugar, lipid profile and
urine microscopy. CD4 count and HIV-1 plasma viral load
was done in all subjects. Additional investigations were per-

formed as clinically indicated.

All subjects were subjected to sarcopenia assess-

ment by evaluating:

1. Sarc-F Questionnaire- A self-reporting five--
part survey to screen patient for sarcopenia. It has five com-
ponents each has score (0-2). The recommended cutoff val-

ue used for sarcopenia assessment was >=4 points [8].

2. Assessment of Muscle Mass: Muscle mass was
assessed by anthropometric measurements which include
Body mass index (Kg/mz), [9] Calf circumference, mid up-

per arm circumference and Triceps skinfold thickness [10].
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3. Assessment of Muscle Strength: Muscle
strength was assessed by using a Jamar dynamometer and re-
peated chair stand test. Grip strength value <27kg in men
and <16kg in women was used as cutoff to define sarcope-
nia [2]. The cutoff time used to distinguish sarcopenia was
>15 sec to sit and then stand repeatedly for five times as

quickly as possible in repeated chair stand test [2].

4. Assessment of Physical Performance: Physical
performance of study subjects was assessed by gait speed
and 400 m walk test. In the 4-metre gait speed test, men and
women who had gait speed <=0.8m/sec was used as cutoff
for sarcopenia [1]. All the subjects who were unable to com-
plete the 400-m walking distance within 15 min, without
sitting, leaning, or with the help of another person were con-

sidered as having sarcopenia [1].

Subjects were considered as having sarcopenia if

they had any one of following:

1. Positive SARC-F questionnaire

2. Loss of muscle mass

3. Loss of muscle strength

4. Loss of physical performance

Patients were divided into two groups (sarcopenia
present and sarcopenia absent). A comparison was made be-
tween the two groups in several socio-demographic and
medical history. HIV-1-related variables were included in
the analyses of this study: time since HIV-1 diagnosis, nadir
CD4 count, BMI, presence and number of comorbidities,
ART regimen, duration of ART, adherence, HIV-1 transmis-
sion risk factors, alcohol consumption, marital status, educa-
tion, and family income. Comorbidities were defined as
symptoms not related to acquired immunodeficiency syn-
drome (AIDS), or also known as non-AIDS defining illness-
es (NADA); examples of which are diabetes mellitus and car-

diovascular diseases.

Assessment of Risk Factors Associated With Sar-

copenia

The following factors were evaluated for associa-

tion with sarcopenia:
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o Socio-demographic- age, gender, residence- urban
vs rural, education, employment, monthly income,

family structure etc.

¢ Clinical- weight/ height/ BMI/ WHO clinical stage/
co morbidities/ co infections/ opportunistic

infections.
e CD4 count and plasma HIV 1 Viral load

o ART related: duration, drugs, regimen, and toxicity

(if any).
Statistical Analysis

Categorical variables were presented in numbers
and percentage (%) and Continuous variables were present-
ed as mean +/- SD and median. Normality of data was test-
ed by Kolmogorov Smirnov test. If the normality was reject-

ed then non parametric test was used.
Statistical tests were applied as follows-

Quantitative variables were compared using un-
paired t-test / Mann-Whitney test (when the data sets are

not normally distributed) between the two groups.

Qualitative variables were correlated using chi-

square test / Fisher’s exact test.

Univariate logistic regression was used for assess-

ing the risk factors. A p value of
<0.05 was considered statistically significant.

The data was entered in MS Excel spreadsheet and
analysis was done using Statistical Package for Social Sci-
ences (SPSS) version 25.0.

Results

After screening based on the inclusion and exclu-
sion criteria, a total of 80 subjects of which 48(60%) were
male and 32(40%) were females, mean age 46.21+13.22
years [range 21-81 years] were enrolled in the study to as-
sess sarcopenia among the PLHIV and its determinants. All
study subjects were in WHO stage T1. The demographic
profile, HIV related profile, laboratory characteristics, co-
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morbidities and BMI are detailed in table 1 and association of risk factors are shown in table 2.

Table 1: The Demographic Profile, HIV Related Profile, Laboratory Characteristics, Comorbidities and BMI of Enrolled PL-

HIV Subjects
Parameters Number of patients (%)
N=80
Mean age 46.21+13.22 years
Gender
Male 48 (60%)
Female 32 (40%)
Occupation
Unemployed 35 (43.8%)
Employed 45 (56.2%)
Socioeconomic status
Upper lower class 40 (50%)
Lower class 22 (27.5%)
Lower middle class 15 (18.8%)
Upper middle class 3(3.8%)
Upper class 0 (0.0%)
Education
Illiterate 26 (32.5%)
literate 54 (67.5%)
Family Income (rupee)
<10000 34 (43.6%)
>10000 44 (56.4%)
Marital status
Married 61 (76.3%)
Unmarried 8 (10%)
Separated 1(1.3%)
Widowed 10 (12.5%)
Substance abuse
Positive history 30 (37.5%)
Negative history 50 (62.5%)
Mode of HIV transmission
Heterosexual 60 (75%)
IV drug use 6 (7.5%)
Blood products 4 (5%)
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Unknown 6 (7.5%)
MSM 3(3.8%)
IV drug with high-risk sexual behaviour 1(1.3%)
Duration since HIV diagnosis
<5 years 7 (8.8%)
>5 years 73 (91.2%)

Duration since ART initiation

<5 years 9(11.2%)
>5 years 71 (88.8%)
ART Regimen

1" line 71 (88.8%)
2" line 8 (10.0%)
3" line 1(1.3%)

CD4 count (cells/ mm?)

<200 8 (10%)
200-500 36 (45.0%)

>500 36 (45.0%)

Plasma HIV-1 viral load

<1,000 copies/ml

74 (92.5%)

>1,000 copies/ml

6 (7.5%)

Past opportunistic infection

Present 69 (86.2%)
Absent 11 (13.8%)
Comorbidities
None 68 (85%)
Diabetes 8 (10%)
Hypertension 3(3.8%)
Coronary Artery Disease 1(1.2%)
Body mass index (kg/m®)
Underweight (<18.5) 15 (18.8%)

Normal (18.5-22.9)

45 (56.3%)

Overweight (23-24.9%)

13 (16.3%)

Obese ((=25) 7 (8.8%)
Loss of muscle mass 56 (70%)
Loss of muscle strength 20 (25%)

Loss of physical performance

26 (32.5%)
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Positive SARC-F score

17(21.3%)

Sarcopenia

58 (72.5%)

Sarcopenia (excluding muscle mass)

30 (37.5%)

Anthropometry Has Very Poor Specificity for Identi-

fication of Sarcopenia

Sarcopenia was evaluated by assessing loss of mus-
cle mass, loss of muscle strength, loss of physical perfor-
mance and SARC-F questionnaire among all the study sub-
jects. Those fulfilling no criteria were classified as non-sar-
copenic while those fulfilling any one criteria were classified
as sarcopenic. It was observed that 58(72.5%) of study popu-
lation had sarcopenia if any 1 of 4 criteria is present. Loss of
muscle mass was found in 70% of study population which
significantly increased prevalence of sarcopenia up-to 72%.
If loss of muscle mass (that was measured by anthropome-
try) was excluded from the criteria then 37.5% of study pop-

ulation was having sarcopenia as summarised in table-28

and figure-30. As outlined in global literature, anthropome-
try has very poor specificity for identification of sarcopenia.
For assessment of risk-factors we considered sarcopenia ex-

cluding loss of muscle mass.

SARC-F Questionnaire

Out of 30 subjects who had sarcopenia 17 (56.7%)
had a positive SARC-F score while 13(43.3%) had negative
SARC-F score. All those subjects who had a positive SAR-
C-F score had sarcopenia and all of them also had loss of
muscle strength and loss of physical performance hence
SARC-F questionnaire had 100% positive predictive value.
However, it has a poor sensitivity because 43.3% of subjects

who had sarcopenia tested negative by SARC-F.

Table 2: Factors Associated With Sarcopenia in PLHIV

FACTORS P-VALUE
Age (years) 0
Gender 0.239
Occupation 0.66
Education 0.5
Socioeconomic status 0.323
Substance abuse
Smoking 0.294
Alcohol 0.075
IV Drug 0.88
Monthly income 0.019
Pasma viral load (copies/ml) 0.002
CD4 COUNT (cells/ mm?) 0.001
ART Regimen 0.055
Duration of hiv disease (months) 0.182
Duration of art (months) 0.268
Past opportunistic infection 0.019
Co- morbidities 0.5
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BMI (KG/M?)

0.001

Risk Factors of Sarcopenia in Plhiv

In our study statistically significant association
was present between Age, CD4 count, Viral load, monthly
income, BMI and past opportunistic infection. On other
hand gender, occupation, education, socioeconomic status,
substance abuse, ART regimen, duration of HIV disease, du-
ration of ART and co-morbidities does not have statistically

significant association with sarcopenia in PLHIV

Predictors of Sarcopenia

Univariate logistic regression analysis was done to
determine the predictors of sarcopenia (Table-3). CD4
count, viral load, duration of HIV diagnosis, duration of
ART emerged as strong predictors of sarcopenia in PLHIV.
The significance of these associations must be interpreted

with moderation keeping in mind the small sample size.

Table 3: Univariate Logistic Regression to Find Out Significant Risk Factors of Sarcopenia

SARCOPENIA CDACOUNT| {1 | 11y DIAGNOSIS | ART INITIATION
SARCIE])C;ENIA N >0 >0 >0 >0
Mean 591.12 16.3 122.199 107.797
Std. Deviation 362.52 115.258 52.7454 46.8036
Minimum 202 0 23 229
Maximum 2466 815 241.5 210.9
Percentiles | 25 403.25 0 81.733 74.633
50 512 0 115.283 105
75 691.75 0 162.975 131.942
SARCOPENIA N 30 30 30 30
Mean 391.67 5046.33 166.577 143.109
Std. Deviation 219.392 25420.6 67.0204 59.8572
Minimum 102 0 58.3 25.2
Maximum 876 139513 303.7 237.3
Percentiles | 25 193.5 0 100.117 97.908
50 321 0 167.467 140.417
75 558 348.75 228.283 178.5
P VALUE 0.003 0.001 0.007 0.011
Discussion found that 56 (70%) of study subjects had loss of muscle

Muscle mass was assessed by using anthropometry
only- which included BMI, mid upper arm circumference,

calf circumference, triceps skin fold thickness and it was
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mass. Muscle mass is not a very specific reflection of sar-
copenia as it provides an incomplete picture. Assessment of
muscle mass by anthropometry alone has drawbacks like

limited precision, no insight into muscle function and age
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and ethnic variations. It also does not differentiate between
muscle and fat within body. In our study 18.8% of PLHIV
were underweight which highlights the poor nutritional sta-
tus of our patients that can influence muscle mass. All these
factors lead to an over assessment of sarcopenia. DEXA is a
valuable tool in assessing muscle mass due to its ability to
measure both bone mineral density and muscle mass. How-
ever, it also has some limitations like cost, accessibility and
radiation exposure. We do not have access to DXA at our in-
stitution and so did not include it in the study for muscle

mass assessment.

Due to the high prevalence of poor muscle mass,
using this as the sole criterion (that too anthropometry
based) for diagnosis of Sarcopenia was not prudent. By this
measure, 72.5% of subjects were detected to have sarcopeni-

a- a likely over-assessment.

In the further analysis, we excluded the loss of
muscle mass by anthropometry as sole criterion for assess-
ment of sarcopenia. Only loss of muscle strength, loss of
physical performance and a positive response on SARC-F
questionnaire were used for assessing sarcopenia. The preva-
lence of sarcopenia then reduced from 72.5% to 37.5%.
Hence assessment of loss of muscle mass by using anthro-
pometry alone has very poor predictive value for sarcope-
nia. Muscle mass, if used as a parameter of sarcopenia,
should be assessed by using either DEXA or MRI. Out of
the 30 patients who were detected to have sarcopenia by any
one of other methods, 28 (93.33%) also had loss of muscle
mass by anthropometry. Anthropometry is simple and easy
to perform in busy clinic settings. However, its low positive
predictive value for sarcopenia is a matter of worry. Still,
since nearly all those who had sarcopenia also had poor
muscle mass by anthropometry, it can be an important ini-
tial clue for further detailed assessment of muscle perfor-

mance and strength in PLHIV.

The prevalence of sarcopenia among PLHIV is
quite variable across studies. Yet, it is universally accepted
that PLHIV have more sarcopenia than their normal
healthy peers. One of the reasons for this variability in pre-
valence is the difference in the methods used to evaluate sar-
copenia. There is a large heterogeneity in the parameters

used to assess sarcopenia and the diagnostic criteria used. In
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our subjects, 37.5% had sarcopenia. This means that more
than one third of PLHIV are sarcopenic, which is quite a
large burden. There are no previous studies on assessment
of Sarcopenia in PLHIV from India for comparison. Why a
significant proportion of our subjects had sarcopenia needs
further detailed investigation. A number of factors could be
implicated. Foremost among these is the poor nutrition in
our patients. Inadequate protein intake, insufficient calories
and deficiencies in essential nutrients can contribute to mus-
cle wasting, impaired overall muscle health and increasing
the likelihood of developing sarcopenia. Other factors that
may contribute are physical inactivity, chronic inflamma-
tion, ART, metabolic changes with aging, co-infections, im-
munosenescence and hormonal imbalance like change in

testosterone levels.

Out of 30 subjects who had sarcopenia 17 (56.7%)
had a positive SARC-F score while 13(43.3%) had negative
SARC-F score. All those subjects who had a positive SAR-
C-F score had sarcopenia and all of them also had loss of
muscle strength and loss of physical performance hence
SARC-F questionnaire had 100% positive predictive value.
However, it has a poor sensitivity because 43.3% of subjects
who had sarcopenia tested negative by SARC-F. Hence, the
SARC-F score alone cannot be used as diagnostic method
for assessment of sarcopenia. On the other hand, if SARC-F
score is indicative of sarcopenia, then the subject should be
investigated further with other methods of muscle perfor-

mance assessment.

The socio-demographic, clinical, immunological
parameters that predicted sarcopenia were also assessed. In
our study, 76.9% of the population >60 years were having
sarcopenia, in comparison to 7.1% of the population <30
years. It indicates that there is a significant association be-
tween age and sarcopenia in PLHIV (p=.000). Sarcopenia is
present across all ages in PLHIV but sarcopenia increases
with increase in age and sarcopenia is more common in
aged PLHIV. This finding reinforces the premise that sar-
copenia is a concept related to ageing. The prevalence of sar-
copenia in the younger PLHIV could be explained in two
ways. Either the pathogenesis of sarcopenia is related to pro-
cesses other than ageing like ongoing inflammation that is
seen in PLHIV. Or it can be explained on the basis that PL-

HIV experience accelerated ageing. Whatever the reason,
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sarcopenia occurs frequently in PLHIV and is especially pre-
valent in the older PLHIV. Health care practitioners manag-
ing PLHIV should be aware of this so that they are very
alert to the very subtle clinical symptoms and signs that
may indicate sarcopenia. Aged PLHIV (age>50 years) must
be screened for sarcopenia. Further, health promotional in-
terventions must be prescribed to them so as to delay or pre-

vent the onset of sarcopenia.

A significant association between CD4 count and
prevalence of sarcopenia was observed. With the decrease
in CD4 count, the prevalence of sarcopenia increased
(p=0.001). 100.0% of study subjects with CD4 count <200
cells/ mm?® had sarcopenia compared to the 27.8% subjects
with CD4 count >500 cells/ mm?. HIV plasma viral load al-
so had a significant association with sarcopenia: -, 100% of
the virologically unsuppressed subjects had sarcopenia
while only 32.4% of virologically suppressed subjects had

sarcopenia.

The association between CD4 count and viral load
with sarcopenia in PLHIV is complex. CD4 count is a mea-
sure of immune system health, and lower CD4 counts are
generally indicative of more advanced HIV disease and im-
mune system compromise. In advanced disease, individuals
may experience higher level of chronic inflammation, which
contribute to muscle wasting and sarcopenia in PLHIV.
HIV viral load refers to amount of virus present in blood
stream. Elevated viral load indicates increased viral replica-
tion which leads to advance HIV disease and more severe
complications in PLHIV like sarcopenia. It is essential to
recognize that viral load is an important marker in manag-
ing PLHIV and its complications and attaining VL suppres-
sion at the earliest is crucial for managing and preventing

sarcopenia in PLHIV.

The NACP phase-V calls for the attainment of the
UNAIDS targets of 95-95-95 by 2025, where 95% of all peo-
ple living with HIV know their HIV status, 95% of all peo-
ple diagnosed with HIV infection receive sustained an-
tiretroviral therapy (ART) and 95% of all people receiving
ART achieve viral suppression by 2025. Key strategies to at-
taining the 95-95-95 targets (other than increased testing)
include early initiation of ART and routine VL monitoring
of PLHIV. With the “treat all” policy of WHO being adopt-
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ed by our National Guidelines, there is great emphasis on

ensuring early linkage of PLHIV into care.

There was a significant relationship between aver-
age monthly income and the prevalence of sarcopenia. We
demonstrated that mean monthly income 10000 rupees.
Lower monthly income is associated with decreased access
to nutritious food, limited access to healthcare and fitness fa-
cilities, occupational hazards and poor healthcare affordabil-
ity which challenge the management of PLHIV and ulti-
mately lead to progression of disease and increases the risk
of complications. Efforts to address sarcopenia in PLHIV in
lower income countries should involve a comprehensive ap-
proach, including strategies to improve nutrition, increase
access to physical activity, and enhance healthcare afforda-
bility. Public health initiatives and policies that promotes
healthy aging, nutritional support, and equitable access to
healthcare can contribute to reducing the impact of sarcope-

nia across lower socioeconomic group.

In our study 18.8% of all study subjects had a
BMI<18.5 kg/mi.e. were undernourished. There was a sta-
tistically significant association between BMI and sarcope-
nia (p=0.001). All underweight subjects had sarcopenia
while 26.7% of subjects with normal BMI had sarcopenia.

Low BMI can be related to loss of muscle mass
leading to a weak muscle grip or weight loss, both of these
factors contributing to sarcopenia. Obesity on the other
hand is also associated with an increased risk of sarcopenia
because excess fat contributes to inflammation and insulin
resistance. So, both overweight/obesity and undernutrition
are risk factors for sarcopenia while maintaining a normal
BMI is generally associated with better health outcomes
which prevents sarcopenia. Majority of our study subjects
were undernourished, this highlights the fact that even in a
tertiary care hospital as ours, years after introduction of
ART, and malnourishment still is a concern for a majority
of PLHIV. There are probably multiple social determinants
of this.

In our study past history of pulmonary tuberculo-
sis had a significant association with sarcopenia in PLHIV
(p=.019). 77.8% of study subjects with the past history of
pulmonary tuberculosis has sarcopenia. Chronic infection

and inflammation can lead to muscle wasting and loss of
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muscle mass. Not only active opportunistic infection but al-
so past infection makes PLHIV more prone to develop sar-
copenia. It is essential for healthcare provider to address th-
ese issues through appropriate medical interventions and
comprehensive care for individual with either history of

past opportunistic infection or with active infection.

Limitations

Our study had some limitations. The cross-section-
al study design was a one-time observation and the study
could not statistically establish any causal or temporal rela-
tionship between HIV-1-related risk factors and sarcopenia.
Further, subjects were not longitudinally followed up for
critical outcomes such as disability and death. The sample
size was also small restricted by the time frame of this study.
The statistical power and generalizability of this study are
limited due to the small sample size (n=80). Moreover, the
study sample was restricted to patients from one centre
from Northern part of India, which may not be representa-
tive of patients from other settings. More studies with a larg-
er data size and follow up is required to study the effect of
sarcopenia in the long run and to strengthen the findings of

our study.

Conclusion

In conclusion the enormous advances in anti-retro-
viral treatment (ART) in the last two decades have made in-
fection by Human Immunodeficiency Virus (HIV) a chron-
ic disease. More PLHIV on ART are now developing non-
AIDS-defining diseases like non communicable diseases
and cancers. PLHIV face a unique set of challenges such as
geriatric syndromes, frailty, sarcopenia, social neglect, psy-
chological issues, decreased adherence, poly pharmacy and
increased risk of multi morbidities. An emerging concept of
health outcomes is that of Sarcopenia. It is recognised as a
parameter of ageing and is in itself a comprehensive health

indicator. Sarcopenia is associated with increased risk of
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falls, fractures and functional decline leading to higher mor-
bidity rate in PLHIV. Additionally, sarcopenia is also linked
to higher mortality, especially in older PLHIV. Long-term
outcomes may include decreased quality of life, compro-
mised ability to perform daily activities, increased vulnera-
bility to infections, impacting independence and exacerbat-

ing comorbidities associated with aging.

Sarcopenia is feasible and useful as an integrative
marker for organizing care and for comprehensively mea-
suring the impact of illness and treatment on overall health
status. Sarcopenia is increasingly being studied in PLHIV
and is now being evaluated as a health indictor in these sub-
jects. But there are challenges in defining sarcopenia among
PLHIV and also in delineating the methods / tests to be em-
ployed for its diagnosis.

It is important to have simple screening methods,
that can be readily used in busy public health clinics, that re-
quire less financial investment, and minimal training of the
health care team. It is also critical to address the issue: Do
we need to screen for sarcopenia in all PLHIV and at what

intervals do we assess?

Considering the significant burden of screening,
we can focus on certain groups of people among PLHIV. Th-
ese sub groups are more vulnerable for sarcopenia as de-
monstrated by our study and include aged PLHIV, women,
those with lower monthly income, PLHIV with low CD4
count, higher viral load and in whom the BMI is low. These
are the PLHIV whom we should prioritize for screening for
sarcopenia. Preventive strategies go along with treatment in-
terventions and should be initiated as early as possible be-
fore the loss of skeletal muscle mass, strength, and function
will occur. Exercise interventions and nutritional approach
play a significant role in the management of sarcopenia in
PLHIV.

This was an exploratory study to assess sarcopenia
among PLHIV from India.

J HIV AIDS Infect Dis 2026 | Vol 13: 101
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