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A subset of HIV-1 infected patients undergoing Highly Active Antiretroviral
Therapy (HAART) develops a lipodystrophy syndrome. It is characterised by loss
of subcutaneous adipose tissue (face, limbs and buttocks) visceral fat
accumulation and lipomatosis especially in dorsocervical area. In addition these
patients show metabolic alteration implicative of metabolic syndrome
particularly dyslipidaemia and insulin resistance. These alterations lead to
enhanced cardiovascular risk and favour the development of diabetes in such
patients. A complex combination of HIV infection, drug treatment related events
and lipotoxicity appears to contribute to the development of lipodystrophy
syndrome. Active lipolysis in subcutaneous fat combined with impaired storage
capacity in subcutaneous depot leads to ectopic deposition of lipids either in
visceral or in non-adipose sites. Lipotoxicity, a pathogenic factor in the
lipodystrophy syndrome should be considered in the strategies for treating and
/or preventing the morphological alterations and systemic metabolic disturbances
associated with lipodystrophy.
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INTRODUCTION
The introduction of HAART a combination of different
ant-i retroviral agents/drugs has vastly improved the health
states of HIV-1 infected patients.1 Viral Drug components
of HAART include NRTI, NNRTI and PI’s are inhibitors
of viral reverse transcriptase in relation to their chemical
nature and mechanism of action.2
Approximately 40-50% of HIV infected patients under
HAART show alteration in adipose tissue distribution
(lipodystrophy) in association with systemic metabolic
complications which constitutes HIV-1 associated
Lipodystrophy Syndrome (HALS).3 It includes
lipoatophy, lipohypertrophy and mixed lipodystrophy.4
Lipoatophy is characterised by any one of the following
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alterations i.e., Fat loss in the face, fat loss in the buttocks,
fat loss from legs, fat loss in arms or disclosure of veins in
the muscles of both the limbs. Similarly, Lipohypertrophy
is characterised by abdominal obesity, breast hypertrophy
in women, increase fat at the side of the neck, increased fat
at back of the neck, dorsocevical (Buffalo hump) and
suprapubiclipomas.5,6 Mixed lipodystrophy is a
combination of lipoatophy and lipohypertrophy.7
India has the third largest HIV epidemic in the world. In
2016, HIV prevalence in India was estimated to be 0.3%
which equates to 2.1 million patients living with HIV and
62000 people died due to AIDS related illness.8,9 Central
fat accumulations is more frequent in females which are
associated with increased body fat and poor diet quality.10
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CASE REPORT
Case 1
A 23 year old female patient with height 154cm and body
weight 45kg was diagnosed as sero positive for HIV with
CD4+ count 68 cells/mm3 with no HBV/HCV coinfections and was graded as WHO clinical stage II. She
was started with TLN regimen and continued till June
2017.Then she changed to TLE regimen with median base
line CD4+ count 1020cells/mm3. She had 10*9cm diffuse
non-tender, fluctuant and non-reducible swelling over the
nape of the neck. Her hormonal levels and serum
chemistry was normal.

currently graded as WHO clinical stage T2 with median
base line CD4+ count 970cells/mm3. She had 2*4 cm
diffuse non-tender and non-reducible swelling over the
nape of the neck. Her hormonal levels and serum
chemistry is normal.
Case 3
A 20 year old female patient with height 162cm and body
weight 38kg was diagnosed as sero positive for HIV with
CD4+ count 224 cells/mm3 in February 2007 with no
HBV/HCV co-infections and was graded as WHO clinical
stage II. She was started with ZLN regimen continued till
date with median base line CD4+ count 1080cells/mm3.
She had 2*2cm diffuse non-tender and non-reducible
swelling over the nape of the neck. Her hormonal levels
and serum chemistry is normal.

Figure 1: Buffalo hump.

Figure 3: Lipohypertropy (case 3).
Case 4

Figure 2: Lipohypertropy over the neck.
Case 2
A 21 year old female patient with height 159cm and body
weight 38kg was diagnosed as sero positive for HIV with
CD4+ count 162cells/mm3 with no HBV/HCV coinfections and was graded as WHO clinical stage II. She
was started with ZLN regimen continued till February
2011. Patient developed anaemia (Hb-6.8gm%) and
underwent 4 units of whole blood transfusions. Then she
changed to SLN regimen continued till May 2013 and was
changed to LAN regimen due raised liver enzymes. She is

A 18 year old female patient with height 150cm and body
weight 36kg was diagnosed as sero positive for HIV with
CD4+ count 182cells/mm3 in June 2007 with no
HBV/HCV co-infections and was graded as WHO clinical
stage II. She was started with ZLN regimen continued till
January 2011. Patient developed myalgia and was changed
to ZLE regimen. She developed red maculo Papular rash
associated with itching and burning sensation over the
extremities after 10 days. Regimen was discontinued and
was changed to SLN continuing till date. Her median base
line CD4+ counts 900cells/mm3. She had 5*6cm diffuse
non-tender and non-reducible swelling over the nape of the
neck. Her hormonal levels and serum chemistry is normal.
Case 5
A 40 year old female patient with height 160cm and body
weight 49kg was diagnosed as sero positive for HIV with
CD4+ count 194 cells/mm3 in November 2007 with no
HBV/HCV co-infections and was graded as WHO clinical
stage II. She was started with ZLN regimen continued till
date with median base line CD4+ count 1358cells/mm3.
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She had 4*7cm diffuse non-tender and non-reducible
swelling over the nape of the neck. Her hormonal levels
and serum chemistry is normal.

infections and was graded as WHO clinical stage II. She
was started with ZLN regimen continued till date with
median base line CD4+ count 1185cells/mm3. She had
2*3cm diffuse non-tender and non-reducible swelling over
the nape of the neck. Her hormonal levels and serum
chemistry is normal.
DISCUSSION
The pathogenesis of HALS has been linked with
alterations in various metabolic and morphological
parameters. Host factors (e.g.: female sex), markers of
HIV infection (HIV viral load and nadir CD4+count)
duration and type of ART are associated with
lipohypertrophy.11 Protease inhibitors have been most
cited in the development of lipohypertrophy and
abdominal perimeter tend to increase after initiation of
ART regardless of the type of regimen.12,13

Figure 4: Lipohypertropy (case 4).

Figure 5: Lipohypertropy (case 5).

Figure 6: Lipohypertropy (case 6).
Case 6
A 38 year old female patient with height 155cm and body
weight 45kg was diagnosed as sero positive for HIV with
CD4+ count 186cells/mm3 in with no HBV/HCV co-

Use of NRTIs appears to be associated with fat wasting
aspects of HALS. The deleterious effects of NRTIs,
especially thymidine analogues are attributed to their
interference with mitochondrial DNA polymerase -ɣ.
Inhibition of mitochondrial DNA polymerase -ɣ leads to
progressive mitochondrial DNA depletion and subsequent
mitochondrial dysfunction, called as mitochondrial
toxicity.14 Mitochondrial dysfunction induced specifically
by thymidine analogues (Stavudine, zidovudine) found to
have increased expression of adipogenic transcription
factors in abdominal subcutaneous tissue and decreased
expression in thigh suggesting that ART may have tissue
specific effects leading to lipoatophy, lipohypertrophy or a
combination of both.15
NNRTI, Efavirenz, may be more closely associated with
fat wasting with its powerful anti-adipogenic effect in
cultured adipose cells.16 Central fat hypertrophy in HALS
patients relates to TNF-α circulating levels and waist
circumference.17 In HIV linked Buffalo Hump and Brown
Adipose Tissue (BAT) hypertrophy patients, abnormal
brown fat like cells with no therapeutic properties are
present. These cells retain the highly proliferative capacity
of brown adipocyte lineage leading to buffalo hump.18
Because of potential metabolic and cardiovascular risk
posed by fat accumulation, there has been significant
intent and research on treatment of HIV
lipohypertrophy.19,20
Diet and lifestyle changes are typically well tolerated and
confer health benefits, they are recommended in initial
treatment approach to lipodystrophy. Lifestyle changes
such as supervised aerobic training and exercise training
programme demonstrated improvements in muscle
strength, cardiorespiratory fitness, endurance and a
reduction in waist circumference but no change in visceral
adipose tissue.21 According to Sekhar et.al a defect in
peripheral adipocytes results in the greater bioavailability
of fatty acids in circulation which are selectively deposited
in visceral adipose tissue resulting in higher lipid turnover
and uptake. This cause of dysregulation could be related to
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the effects of HIV itself by HIV-1 accessory protein Vpr
or the effects of specific antiretroviral agents.22 Leptin
levels appear to correlate with body fat phenotype with
lowest level seen in patients with lipoatophy and highest
levels in patients with lipohypertrophy. In lipohypertrophy
elevated leptin levels can be attributed to increased
secretion of adipocytes and / or resistance at the receptor
level.23 Metformin use has led to proportionate reduction
in SAT, LAT and documented loss of limb fat in one study.
Use of Metformin should be avoided in patients with
concurrent lipoatophy.24
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Surgical treatment includes liposuction of dorsocevical or
surgical removal of adipose tissue.25 Lack of standard
clinical definition and heterogeneous characterization of
lipodystrophy pose challenges to examine the aetiologies
and risk factors of lipoatophy, lipohypertrophy and mixed
syndrome.26 Many studies had established the need for
universal standardized methods to diagnose lipodystrophy
syndromes, validated in both clinical and field settings to
compare findings across the studies.27
Knowledge of adverse reactions to antiretroviral drugs is
necessary especially taking into account the possibility of
severe adverse effects. Clinicians play an important role in
the management of adverse effects on HAART in HIV
patients, should be familiar with the conditions and be
prepared to handle them adequately.
CONCLUSION
The antiretroviral drugs used during early HAART era
were largely associated with important metabolic effects,
with a great potential to significantly decrease the quality
of life of HIV patients and the ability to impair some of the
gains resulting in HAART. The development of newer
friendlier and safer ARV drugs minimised these problems
in the patients receiving the therapy in late HAART era.
Patients who were exposed to older drugs in the past were
severely affected by these body changes with significant
impact on their self-esteem and quality of life. Changing
lifestyle, with adherence to adequate nutritional habits,
physical exercise and some medical interventions
demonstrated modest benefits. Surgical interventions are
needed in extreme cases in order to mitigate the
consequences of fat deposition/ atrophy. Prompt
recognition, diagnosis, early identification and withdrawal
of potential causative agents for the time being is the best
that we can do for patients to most significantly influence
the outcome of prognosis. Future studies on ART
medication should have longer follow-ups to seek further
evidences recurrence risk, long term safety profile, dosing
regimen and suitable management of side effects in
addition to benefits of HAART.
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