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ABSTRACT

Background: Combination antiretroviral therapy (CART) has improved the
quality of life and survival of HIV-infected individuals. However, the long term
intake of these drugs is associated with multiple metabolic abnormalities
eventually leading to increased risk for cardiovascular morbidity and mortality.
Methods: Forty five HIV-infected individuals who are on cART having CD4+
cell count of >200 cells/mm? for at least 2 years were recruited as cases. Age
and gender matched, otherwise healthy individuals were taken as controls. Both
cases and controls were compared for the prevalence of obesity, abdominal
obesity, hypertension, diabetes mellitus and lipid abnormalities.

Results: We found higher prevalence of obesity (33.3% vs 26.7%), abdominal
obesity (33.3% vs 17.8%), hypertension (33.3% vs 20%), impaired fasting
glucose (IFG) (37.7% vs 8.9%), diabetes mellitus (26.7% vs 24.4%), high total
cholesterol (33.3% vs 22.2%) and low HDL cholesterol (60% vs 46.7%) among
cases compared to controls. The statistically significant difference was noted
only for IFG (cases = 17, 37.7%, controls = 4, 8.9%, p value = 0.002). Low
HDL cholesterol was the most common metabolic abnormality found in 27
(60%) cases and 21 (46.7%) controls.

Conclusions: HIV-infected individuals receiving long term cART have higher
prevalence of obesity, hypertension and dysregulations in glucose and lipid
metabolism compared to general population and hence, the diagnosis and
management of these abnormalities is very important to prevent cardiovascular
morbidity and mortality.
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INTRODUCTION

Combination antiretroviral therapy (CART) is the
mainstay of treatment for patients living with HIV/AIDS.
The aim of cART is to suppress the viral replication and
thereby improving the function of immune system which
has been proved by reduction in circulating viral load and
improvements in CD4+ cell count. Survival benefits from
CART have been unequivocally proven but questions
have been raised about safety of using these medications
for unlimited period of time. Long term use of cART has
resulted in multiple metabolic abnormalities including

www.ijbcp.com

dyslipidemia, lipodystrophy, dysregulations in glucose
metabolism and increased risk of coronary artery
disease.' This has been proven by different studies done
in developed countries. However, there is a lack of
literature on this issue from developing countries. There
are reports from African countries about increased
prevalence of metabolic syndrome in patients receiving
CART.>® A recent study from Uganda (CoLTART)
involving HIV-infected individuals on cART, did not find
increased occurrence of renal dysfunction in patients
receiving tenofovir containing regimen but recommended
regular cardiovascular risk assessment along with
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preventive and therapeutic measures against metabolic
diseases.” Meanwhile a meta-analysis revealed no
significant association between HIV infection or
treatment and type 2 diabetes mellitus prevalence in
African population studies.?

This study was aimed to assess the prevalence of
hypertension, obesity and metabolic abnormalities
including blood sugar and lipid profile in patients
receiving CART.

METHODS

A cross sectional case control study was conducted over a
period of two years in a tertiary referral hospital situated
in West coast of South India.

Patients aged more than 18 years living with AIDS
receiving CART, having a minimum of 4 values of CD4+
count of above 200 cells/ mm?® in the past 2 years were
included in the study. The patients with history of
overweight, hypertension, dyslipidemia, impaired fasting
glucose or diabetes mellitus prior to initiation on cART
were excluded. A total of 45 patients were included in the
study. An equal number of age and gender matched
asymptomatic subjects attending outpatient clinic or
health check clinic were recruited as controls. The
controls did not have documented high blood pressure or
abnormalities in metabolic parameters in the past.

American Diabetic Association criteria was used for
diagnosis of impaired fasting glucose (IFG) and diabetes
mellitus. IFG = fasting plasma glucose of 100 to
125mg/dL. Diabetes mellitus is diagnosed if fasting
plasma glucose is >126mg/dL or/and HbAL1C >6.5gm%.
Patients are also considered to be diabetic if they are on
glucose lowering therapy.

Total cholesterol (TC) >200mg/dL and LDL cholesterol
>130mg/dL were considered high. Serum triglycerides
>150mg/DI was considered as abnormal. Blood pressure
above 140/90 mm of Hg (2 recordings) was considered as
hypertension. Patients receiving antihypertensive therapy
were also considered to have hypertension. Body mass
index (BMI) of 23 — 249 kg/m?> was considered
overweight and >25kg/m? was considered as obesity.
Abdominal obesity was considered to be present if the
waist circumference was >90 cm in men and >80 cm in
women.®

Data analysis

The results were analyzed using SPSS version 22. The
statistical analysis was carried out using Fischer’s exact
probability test; two tailed p value <0.05 taken as
significant. In order to study the prevalence of metabolic
abnormalities in patients treated with cART, a null
hypothesis was formulated as “there is no significant
difference in metabolic profile between patients on cART
and age matched controls”.

RESULTS

Forty five cases and forty five age and gender matched
controls were included in this study. The mean age of
cases was 49+11 years and of controls was 50.5t£14.3
years. There were 34 males and 11 females in each group.
Twenty eight (62.2%) individuals in each group belonged
to the age group 40-59 years (Table 1).

Table 1: Base line characteristics of cases
and controls.

Cases Controls
n=45 n=45
Age (years) Mean 49411 50.5+£14.3
20 -29 2 2
30 - 39 9 9
40 - 49 17 17
50 - 59 11 11
60 - 69 4 4
70-79 2 2
Gender Male 34 34
Female 11 11

Thirty five cases were on first line CART comprising
zidovudine/tenofovir,  lamivudine/emtricitabine  and
nevirapine/efavirenz. Ten cases were on boosted protease
inhibitor based second line cART. All patients were on
regular follow up and were adherent to therapy. The total
duration of therapy ranged from 4 years to 13 years. All
cases had CD4+ cell count above 200 cells/mm?® at least
on 4 occasions during the past 2 years. The mean CD4+
cell count of cases done during the study period was
4544258, the highest and the lowest being 1774
cells/mm? and 210 cells/mm? respectively.

The overweight/obesity was noted in 15 (33.3%) cases
and 12 (26.7%) controls. The mean BMI of cases and
controls was 23.4+2.9kg/m?> and 23.8+2.3kg/m?
respectively.

Hypertension was observed in 15 (33.3%) cases and 9
(20%) controls. Among the cases with hypertension, 7
were receiving antihypertensive therapy at the time of
study and the remaining 8 cases were detected to have
hypertension during study. All the 9 subjects with
hypertension among controls were diagnosed for the first
time during study.

Diabetes mellitus and impaired fasting glucose (IFG):
(Table 2). Normal fasting glucose was noted in 16
(35.5%) cases and 30 (67.7%) controls. The number of
cases having diabetes mellitus was almost same in both
groups, however the prevalence of IFG was 17 (37.7%)
among cases while it was 4 (8.9%) among controls.

We analysed the prevalence of IFG and diabetes mellitus
in cases according to age. Cases were divided into two
groups, age less than 50 years and age >50 years (Table
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3). The normal fasting glucose was observed in 7 (41.2%)
cases with age >50 years when compared to 9 cases
(32.1%) with age less than 50 years.

The prevalence of diabetes mellitus was more (32.1%)
among cases aged less than 50 years compared to cases
aged 50 years or above (17.6%).

Table 2: Fasting blood sugar among cases
and controls.

Number of Controls

Fasting blood

Table 5: Prevalence of each variable among cases
and controls.

Controls OR

(95%Cl)

Parameters n=45
(%)

sugar cases (n=45) (n=45)

< 100mg/dL 16 (35.5%) 30 (67.7%)
100-125mg/dL 17 (37.7%) 4 (8.9%)
>126mg/dL 12 (26.7%) 11 (24.4%)

Table 3: Prevalence of high blood sugar among cases
according to age.

Overweight/o 15 1.37
besity (33.3) 12(67) 064 554y
Abdominal 15 2.3
obesity @333 W8 014 he661g)
15
Hypertension (33.3) 9 (20) 0.23 2 (0.76,5.2)
Diabetes 12 11 0.99 1.1
mellitus (26.7) (24.4) ) (0.43,2.9)
IFG 1 49 o002 82
(37.7) : : (1.89,20.4)

) 15 175
High TOLDL (3o 10222) 034 e,
High 16 135
triglycerides  (35.6) 10 (289 085 4 5p 4 5y

27 1.7

LowHDL (g4 2L(467) 029 ()3

Age <50 Age >50
Fasting
blood sugar 9 (32.1%) 7 (41.2%) 16 (35.5%)
<100mg/dL
IFG 10 (35.7%) 7 (41.2%) 17 (37.7%)
Diabetes
mellitus 9(32.1%) 3 (17.6%) 12 (26.7%)

The mean values of fasting blood sugar, total cholesterol,
LDL cholesterol and triglycerides were higher in cases
compared to controls. The mean of HDL cholesterol was
lower in cases than controls (Table 4).

Table 4: Fasting blood sugar and lipid profile among
cases and controls.

~ Mean among
controls
(mg/dL)

Mean among

Parameter cases (mg/dL)

Fasting blood

107.4+24.7 107.3+36.8
sugar
Total cholesterol 172+35.1 156.5+33.3
LDL cholesterol 107.8+28.2 102.6£29.7
HDL cholesterol 39.9+12 40.9+13.8
Triglycerides 140.9+ 27.4 139.9+25.9

Comparison of variables between cases and controls:
Almost all the parameters studied were observed in more
number of cases compared to controls.

The most common abnormality was low HDL cholesterol
which was noted in 27 (60%) cases and 21(46.7%)
controls.

However, the statistically significant difference was
noted only for impaired fasting glucose with p value of
0.002 (Table 5).

DISCUSSION

This case control study was conducted to assess the
prevalence of obesity, hypertension and metabolic
derangements  occurring  in  patients  receiving
antiretroviral medications. Advanced HIV disease itself is
associated with increased cardiovascular  risk.10!
However we recruited the cases receiving CART who are
doing well, evidenced by CD4+ cell count of above 200
cells/mm? for at least past 2 years. Hence, the metabolic
abnormalities observed are most likely due to the result
of long term use of antiretroviral medications or
reconstituted immunity and unlikely to be due to the
advanced HIV disease. These cases are likely to be
having well suppressed HIV viral load even though we
have not checked it in most of the subjects due to
financial constraints. In the literature, there are evidences
to suggest the increasing incidence of non-AIDS related
complications, particularly metabolic disorders in patients
receiving CART .2

In our study, the prevalence of hypertension,
overweight/obesity and abdominal obesity was found to
be more in cases than controls, however the difference
was not statistically significant. The prevalence of
hypertension was 33.3% among cases, while it was 20%
among controls. In a study conducted by Gazzaruso C in
Italy, the prevalence of hypertension in patients receiving
CART was very high (42.3%) compared to age and
gender matched HIV negative controls. Begersen and
colleagues from Norway, reported the prevalence of
hypertension as 21% in patients receiving CART, 13% in
HIV positive but cART naive individuals and 24% in
HIV negative controls.® The cART naive, HIV-infected
patients are generally malnourished and emaciated and
hence the low prevalence of hypertension was noted in
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this group in the above study. However, we did not
include patients from this category.

The difference in the prevalence of abdominal obesity
among cases and controls (15 and 8, p value = 0.14) was
more when compared to the difference in BMI (15 and
12, p value = 0.64). Lipodystrophy observed while on
CART is the likely reason for fat redistribution
contributing for increased abdominal fat deposition.

We noticed a higher prevalence of IFG, diabetes mellitus,
elevated total and LDL cholesterol, elevated triglycerides
and low HDL cholesterol among the cases compared to
the controls. The difference was statistically significant
only for IFG (p value 0.002). Among cases, low HDL
cholesterol was the most common abnormality (27, 60%)
followed by IFG (17, 37.7%). Incidentally the most
common metabolic abnormality among controls was also
low HDL cholesterol (21, 46.7%). Calza and colleagues
reported higher prevalence of metabolic syndrome with
patients on first line antiretroviral therapy (20.9%) when
compared to treatment naive patients (7.1%).}4 They also
reported high triglycerides as the most common
abnormality (44.3%) followed by low HDL cholesterol
(41.1%) among components of metabolic syndrome. A
study from South West region of Cameroon compared the
prevalence of metabolic abnormalities in patients
receiving cART (n=157) and cART naive (n=57)
patients. The prevalence of high total cholesterol was
51% in patients on CART while it was 9.6% in patients
not been started on cART (p value=<0.0001).°

Evidence from Medical Monitoring Project (n=8610
HIV- infected adults) and National Health and Nutrition
Examination Survey (n=5604 general population) from
United States suggested the prevalence of diabetes
mellitus among HIV-infected adults as 10.3% (95% CI
9.2% to 11.5%) and it was 3.8% higher compared to
general population adults.™®> We did not observe
significant difference in the prevalence of diabetes
mellitus among cases and controls (26.7% and 24.4%
respectively). However, the prevalence of IFG was very
high in cases compared to controls (37.7% and 8.9%
respectively). Incidentally we observed relatively high
occurrence of diabetes mellitus (24.4%), elevated
triglycerides (28.9%) and low HDL cholesterol (46.7%)
in control population also in our study compared to
Western countries which is an established fact and has
been quoted in literature. Hence it is difficult to prove the
significant association between consumption cART and
prevalence of metabolic parameters in India. The high
prevalence of diabetes mellitus in control group when
compared to national prevalence could not be explained
and may be attributed to bias in selection of controls as
many of them were recruited from health check.

It is well known that the prevalence of IFG or diabetes
mellitus increases with increasing age. When we
analyzed the cases with abnormal glucose tolerance
according to age (age <50 years or age >50 years), no

significant difference was noted in the prevalence in two
groups.

The contribution from individual antiretroviral drug to
the abnormalities in metabolic profile could not be
analyzed because multiple antiretroviral regimens were
used in the cases studied. However, among the 10 cases
on second line therapy consisting of boosted protease
inhibitor,  majority  had  significant  metabolic
abnormalities. Obesity was seen in 9 (90%) cases and
hypertension in 8 cases (80%). The most common
metabolic abnormality was IFG which was observed in 7
cases (70%). It is well established that protease inhibitor
based therapy is associated with increased incidence of
dyslipidemia. The other reason for higher prevalence of
metabolic abnormalities in patients on 2" line cART
could be the longer duration of therapy they are on, as all
of them were on 1% line cART for many years before
being changed to 2™ line medications because of failure.

CONCLUSION

The results of this study indicate that people living with
HIV/AIDS receiving CART, having good immune
function have a high prevalence of overweight/obesity,
hypertension, IFG, diabetes mellitus and dyslipidemia
when compared to age and gender matched controls.
However, the difference in prevalence was statistically
significant only for IFG. While caring for patients on
long term optimal cART, it would be a prudent practice
to regularly screen them for metabolic abnormalities, as
these factors contribute to the cardiovascular morbidity
and mortality.
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