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ABSTRACT

Background: The introductions of highly active antiretroviral therapy (HAART) has improved the
live expectancy of patients with HIV/AIDS, but is associated with increase cardiovascular related
morbidity among the recipient of the drugs.

Objectives: The aim of this study was to determine the prevalence of dyslipaedemias and the factors
associated with lipid profile derangement among HIV positive patients on first line drugs.

Materials and Methods: This prospective study was conducted between July 2019 and June 2021.
Eighty-six (86) HIV seropositive HAART naive subject were recruited for the study at institute of
human virology centres (IHVN) of Usmanu Danfodiyo University Teaching Hospital Sokoto. Lipid
profile and fasting blood glucose were estimated after overnight fast and National cholesterol
Education program adult treatment panel was used to determine dyslipaedemias and cut off for fasting
blood glucose level. Baseline sample were taking before commencing the participants on first line
ART regiment and flow up for twenty-four months (24 months). Repeated sample collection was done
at six months intervals. The data were collected using interviewer administer questionnaire and
analyses using SPSS IBM Statistical package version 23v.

Results: Of the eighty-six-participant recruited for the study, 47(54.7%) were female and 39(45.3%)
are male. The baseline data was collected before placing the patients on first line antiretroviral drugs
containing Lamivudine Tenofovir and Dolutegravil combination for all the patient. The mean age was
34.98 years, mean body mass index 19.22kg/M? and mean WHR was 0.84. Mean SBP and DBP was
110.6mmHg and 75.3mmHg respectively. The prevalence of hyperglycaemia, hypercholesterolemia,
hypertriglyceridemia’s, LDL-C hypercholesterolaemia and decrease HDL-C at baseline were 5.9%,
0%, 52.3%, 1.2%, and 55.9% respectively. Nonetheless the prevalence of dyslipidaemias and
hyperglycaemia was statistically increase after commencing ART over the period of 24 months.
Conclusion: In this study of newly diagnosed HIV positive patients’ lipids were irregularly elevated
at baseline through 24 months, HDL-C is the most derange lipid component seen among HIV positive
patients HAART naive and HAART exposed patients.
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INTRODUCTION major modifiable cardiovascular disease
Abnormalities in serum lipid and lipoprotein (CVD) risk factors® and have been identified
levels (dyslipidaemia) are recognized as  as independent risk factors for essential
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hypertension. Although some study
reported that dyslipidaemia is not risk for
CVD 2, dyslipidaemia remain a major risk
factor for coronary heart disease (CHD) and
it refers to lipid abnormalities such as high
total cholesterol (TC), elevated low density
lipoprotein cholesterol (LDL-C),
hypertriglyceridemia, low high density
lipoprotein cholesterol (HDL -C) and high
levels of lipoprotein (a). The World Health
Organization estimated dyslipidaemia to be
associated with more than 50% of cases of
ischemic heart disease world -wide and
more than 4 million deaths annually 3.

Dyslipidaemia could be familial or
secondary to several conditions which
include type 2 diabetes  mellitus,
hypothyroidism, excessive alcohol
consumption, cholestatic liver disease,
kidney disease, smoking and obesity*. Since
the early days of the human
immunodeficiency virus (HIV) epidemic,
the effects of HIV disease on serum lipids
have been described. With the use of potent
antiretroviral therapy in patients with HIV
disease, changes in lipid parameters and
glucose homeostasis have been noted.
However, these effects have been difficult to
interpret because of the varied demographic
and treatment characteristics of the cohorts
and the complexity of differentiating the
effect of HIV disease from that of the drugs
used in its treatment®. Both HIV disease and
demographic characteristics were found to
influence lipid values and glucose
homeostasis in the absence of antiretroviral
treatment. More advanced HIV disease was
associated with less favourable lipid and
glucose homeostatic profiles °. It has been
postulated that HIV infected individuals
experience low level of LDL-C and HDL-C
and elevated serum concentration  of
triglyceride years prior to developed AIDS
" Treatment with Pls and NNRTIs is
associated with many metabolic disorders
such as dyslipidaemia that may increase risk
of coronary heart disease. Furthermore, HIV
infected  persons are  subject to
dyslipidaemia and other complication due to
HAART which are called HIV MetS®8

Studies among HIV infected individual
revealed a range of lipids disorders, even
before ART are readily available. Report
have indicated low concentration of various
lipid components among HIV infected
persons °. Lipid values and glucose
homeostasis were influence by the disease
and demographic characteristic even in the
absence of ART, with less favourable lipid
and glucose homeostasis in more advance
disease. Lipids and HIV RNA level have
independent association that suggest viral
replication  had  effect on lipid
concentrations °. Elevated total cholesterol
and decrease HDL cholesterol increase the
risk of cardiovascular disease independent
of hs-CRP . The independent association
between HIV RNA levels and various lipid
parameters suggests that viral replication
had a direct effect on lipid levels.
Interpretation of the effects of various HIV
treatment regimen and drugs on metabolic
parameters must take into account the stage
of HIV disease and the demographic
characteristics of the population studied.
Shafran et al., (2005) ' reported that,
Ritonavir dosed at 100mg bid significantly
increased the concentration of total
cholesterol, LDL cholesterol, total/HDL
cholesterol ratio and triglycerides and
reduced HDL cholesterol concentration. The
addition of LPV 400mg bid to RTV 100mg
bid further increased both total and HDL
cholesterol levels without affecting the
total/HDL ratio. Reported by Buchacz et al.,
in rural Ugandans 2 that with advanced
HIV disease, initiating Nevirapine- or
Efavirenz-based HAART experienced in-
frequent elevations in TC, LDL-c, and TG
at baseline and after 24 months of therapy.
Increases in HDL-c levels were substantial
and proportionally greater than increases in
TC or LDL-c levels. The risk of CVD and
how it is affected by lipid changes in this
rural African population are unknown'?.
However, the changes observed after 24
months of highly active antiretroviral
therapy (HAART) seem unlikely to increase
the risk of CVD. However, HAART is
linked to increase in total cholesterol ° and
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triglycerides 3. Although, total cholesterol
increase in therapy could signify a revival of
pre infection level to some extent °, but
increased risk of MI is linked to use of
HAART. However, exposure to some class
of drugs in HAART combination such as
protease inhibitors (PI) is widely linked to
dyslipidaemia  *1°.while some studies
suggest that lipid profile improves when Pl
is replaced with non-nucleoside reverse
transcriptase inhibitors (NNRTI) in the
therapy 1®Y7. Furthermore, treatment of
HAART naive patient with Nevirapine or
Efavirenz as first line drugs may lead to
increase in HDL-C levels 8, but most of
these studies lack adequate flow up period(<
1 vyear) or have in adequate sample
size(<100).

MATERIALS AND METHODS

This is a Prospective study which was
conducted at the Department of Chemical
Pathology and immunology, Faculty of
Basic Clinical sciences, College of Health
Science, Usmanu Danfodiyo University
Sokoto and Institute for Human virology of
Nigeria (IHVN) in Sokoto metropolis for
the period of two year. Eighty-six (86) HIV
positive HAART naive patients aged 18
years and above were recruited for the
study. Baseline sample were taking before
commencing the participants on first line
ART regiment and flow up for twenty-four
months (24 months). Repeated sample
collection was done at six months intervals.
We lost two patients within first six after
commencing ART, but they are within the
20% attrition factor considered during
sample size estimation.

The patients were instructed to fast over
night for ten hours. Seven millilitres (7mls)
of venous blood were taken 2mls was
transfer in to lithium oxalate bottle for
glucose analysis while five millilitres (5mls)
were allowed to clot and serum harvested
and stored at -20°C for lipid analysis later.
The patients were initiated on regiment
containing dolutegravir, lamivudine and
Tenofovir (DTG) base HAART regiment.
Repeated sample collection and

anthropometric measurement were done at
six months intervals.

The serum triglyceride (TG) concentrations
were estimated using the method of Trinder
19 using Kits procure from Randox
laboratories England. The concentration of
serum cholesterol was estimated by the
enzymatic method of Allain, Poon, Chan,
Richmond and Fu ?° Using reagent Kits
which  was procure, from Randox
laboratories England. The serum high
density lipoprotein cholesterol (HDL-C)
Concentration were estimated by method of
Burstein # using reagent Kits procure, from
Randox laboratories England. Precipitation
of LDL-C is done by addition of heparin to

obtained HDL-C and very low-density
lipoprotein (VLDL in supernatant after
centrifugation and are measured

enzymatically by the CHOD-PAP method.
The LDL-C concentration is calculated as
the difference of total cholesterol and that of
supernatant. Serum glucose was measured
by the glucose oxidase using the method of
Trinder 22 using the laboratory kit from
Randox laboratory England. Chemistry semi
auto analyser was used for estimation of the
analytes. The ethical clearance was obtained
from Usmanu Danfodiyo  University
Teaching Hospital Sokoto (UDUTH)
research and ethical committees. This was
part of the study titled: “Assessment of
metabolic syndrome and its Components
among human immunodeficiency syndrome
(HIV) Seropositive patients in Sokoto” with
reference number (UDUTH/HREC/2019/
NO. 827). Likewise, written informed
consent was also obtained from the
individual subjects. All the participants that
fulfil inclusion criteria were eighteen years
and above.

STATISTICAL ANALYSIS

The cut-off values for lipid concentration
were determine using national cholesterol
education programme adult treatment panel
1l (NCEP-ATP III) as TC>200mg/dl LDL
>130mg/dl, HDL < 40mg/dl and TG
>150mg/dl define as abnormally elevated.
Baseline lipids concentration was compared
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with measurement done at six months
intervals post ART using one way ANOVA.
Spearman’s  correlation was used to
determine the association of viral load with
lipid parameter among study subjects. The
data were collected wusing interviewer
administer questionnaire and analyses using
SPSS IBM Statistical package version 23v.

RESULTS

The results of the current study were
presented in table 1 to 4

Table 1: Shows the prevalence of lipid
profile and blood glucose levels at baseline
through 24 months post ART exposure. At

baseline reduced HDL-C is the most
prevalent lipid component seen followed by
increase triglycerides (55.8% and 52.3%)
respectively. The percentage reduces
gradually and raise high again at twenty-
four-month post ART. These indicated that
reduced HDL-C is the most lipid
abnormality in this study. Likewise,
elevated fasting blood glucose level is seen
in 5.8% of study subjects at baseline but
rose to 52.4% at 24 months post ART
exposure. However, none of the subjects
was seen with elevated total cholesterol at
baseline but its raises to 29.8% at 24 months
post exposure.

Table 1: Prevalence of lipid profile component and blood glucose levels among subjects at baseline and at six months interval before

and after ART initiation using NCEP ATP 111 Criteria.

Parameters Baseline n | Six months n | Twelve months n | Eighteen months | Twenty-four months n
(%) (%) (%) n (%) (%)

TC (mg/dI) 0(0) 12(14.3) 7(8.3) 19(22.6) 25(29.8)

TG (mg/dl) 45(52.3) 34(40.5) 18(21.4) 24(28.6) 30(35.7)

HDL (mg/dl) | 48(55.8) 34(40.5) 36(42.9) 27(32.1) 41(48.8)

LDL (mg/dI) 1(1.2) 12(14.3) 4(4.8) 9(10.7) 14(16.7)

FBG (mmol/L) | 5(5.8) 52(61.9) 51(60.7) 32(38.1) 44(52.4)

TC, Total cholesterol; TG, Triglycerides; HDL, High density lipoprotein cholesterol; LDL, Low density
lipoprotein cholesterol; FBG, Fasting blood glucose. Statistic by Descriptive statistics Data are frequency

Table 2: Is comparison of mean hip
circumference, waist to hip ratio, systolic
blood and diastolic blood pressure, lipid
profile parameters and fasting blood glucose

over twenty-four months. The
anthropometric measurements were
statistically  higher after commencing

HAART than at base line and increases with
increasing duration of HAART. Likewise,
SBP and DBP were significantly higher
after commencing HAART. However, the

mean concentration of lipid profile
parameter was significantly higher at
various levels of measurement. TC, TG and
LDL-C were significantly higher post
HAART  exposure and the mean
concentration increases with increasing
duration of HAART. Furthermore, decrease
in HDL-C concentration is statistically
higher after HAART exposure than at
baseline.

Table 2: Comparison of mean hip circumference, waist to hip ratio, systolic blood and diastolic blood pressure, lipid profile
parameters and fasting blood glucose over twenty-four months (Mean+ SE)

Parameters Baseline Six months | Twelve months | Eighteen months | Twenty four months | P value
HC (cm) 85.42+1.20 | 92.06+1.05 | 91.08+0.94 92.06+1.05 93.27+1.14 0.000
WHR (cm) 0.84+0.01 | 0.86+0.01 0.86+0.01 0.86+0.01 0.85+0.01 0.000
BMI (kg/m?) 19.2+0.49 | 21.5+0.40 23.5+0.41 21.5+0.41 21.5+0.41 0.012
SBP (mmHg) | 110.6+2.04 | 128.3+1.87 | 126.6+1.53 126.9+1.49 125.1+2.36 0.000
DBP (mmHg) | 75.3+1.25 | 82.9+1.24 82.0+0.93 81.8+0.94 84.6+1.48 0.000
TC (mmol/l) 3.02+0.07 | 3.43+0.15 3.62+0.12 4.11+0.12 4.12+0.16 0.000
TG (mmol/l) 1.88+0.10 | 1.32+0.08 1.24+0.05 1.36+0.07 1.72+0.10 0.000
HDL (mmol/) | 0.98+0.04 | 0.95+0.06 1.24+0.06 1.50+0.06 1.23+0.06 0.000
LDL (mmol/l) | 1.26+0.08 | 2.12+0.10 1.92+0.08 2.14+0.14 2.11+0.14 0.000
FBG (mmol/l) | 4.62+0.12 | 6.22+0.14 6.34+0.21 5.96+0.16 6.35+0.13 0.000

HC, Hip circumference; WHR, Waist to hip ratio; BMI, Body mass index; SBP, Systolic blood pressure; DBP,
Diastolic blood pressure; TC, Total cholesterol; TG, Triglycerides; HDL, High density lipoprotein cholesterol;
LDL, Low density lipoprotein cholesterol; FBG, Fasting blood glucose. Statistic by one way ANOVA
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Table 3: Baseline values and lipids levels
changes from baseline to six months, twelve
months, eighteen months and twenty-four
months among HIV positive patients who
commence HAART between June 2019 to
May 2021. Total cholesterol has
significantly  elevated from  baseline
3.02(2.89-3.16) 95% IC. To 3.42(3.13-3.72)
95% CI at six months and proportionally
increasing at twelve, eighteen and twenty-
four months respectively. TG concentrations
is irregularly decreasing between baseline
and twenty-four months 1.88(1.68-2.08)
95% CI and 1.73(1.53-1.92) 95% CI at
baseline and twenty-four months

respectively. Decrease HDL-c is
significantly higher at baseline than six
months post HAART but gradually

increases at twelve months to twenty-four
months mean (95% CI) 0.98(0.89-1.07),
0.95(0.83-1.07), 1.24(1.12-1.136), 1.50
(1.391-1.62) and 1.23(1.12-1.34)
respectively.  Furthermore LDL-c s
statistically increasing from pre-HAART at
baseline to twenty-four months post
HAART 1.26(1.12-1.42 and 2.08(1.84-2.03)
respectively. However, FBG has increase
from 4.6(4.40-4.86) Mean (95% CI) at
baseline to 6.2(5.94-6.51) six months post
HAART.

Table 3: Mean values and changes in lipids profile levels from baseline to six months, twelve months, eighteen months and twenty-
four months among HIV positive patients who commence HAART between June, 2019 to May 2021.

Baseline

6 months

12 months

18 months

24 months

Lipids (mmol/L)

Mean(95%Cl)

TC

3.02(2.82-3.16)

3.42(3.12-3.72)

3.62(3.38-3.86)

4.11(3.88-4.35)

4.11(3.81-4.43)

TG

1.88(1.68-1.07)

1.32(1.14-1.17)

1.24(1.13-1.34)

1.37(1.22-1.51)

1.73(1.53-1.92)

HDL-c

0.98(0.89-1.07)

0.95(0.83-1.07)

1.24(1.12-1.36)

1.50(1.39-1.62)

1.23(1.12-1.34)

LDL-c

1.26(1.12-1.42)

2.12(1.88-2.35)

1.92(1.75-2.08)

2.14(1.94-2.35)

2.08(1.84-2.03)

FBG

4.60(4.40-4.86)

6.22(5.94-6.51)

6.3(5.92-6.76)

5.96(5.65-6.27)

6.35(6.09-6.61)

TC, Total cholesterol; TG, Triglycerides; HDL-c High density lipoprotein cholesterol; LDL-c Low density
lipoprotein cholesterol; FBG, Fasting blood glucose statistic one way ANOVA.

Table 4: Shows the correlation of viral load
with lipid profile, anthropometric and
clinical component of MetS among study
subjects  over  twenty-four  months.
Triglycerides were positively correlated
with viral load (r= 0.260 p= 0.000). While
TC, HDL-C and LDL-C were negatively
correlated with viral load (r=-0.194, -0.168,

-0.216 p=0.000) respectively. Furthermore,
the anthropometric parameters were all
negatively correlated with viral load except
waist to hip ratio that has no statistical
correlation with viral load. Both systolic and
diastolic blood pressure were inversely
correlated with viral load (r= -0.283 and -
0.185 p=0.000) respectively.

Table 4: Correlation of viral load with lipid profile, anthropometric and Blood pressure among study subjects.

Parameter Correlation coefficient (r) | P value
TC (mmol/l) -0.194 0.000
TG (mmol/l) 0.260 0.000
HDL (mmol/l) | -0.168 0.000
LDL (mmol/l) | -0.216 0.000
FBG (mmol/l) | -0.391 0.000
HC (cm) -0.220 0.000
WC (cm) -0.216 0.000
WHR (cm) -0.071 0.148
WT (kg) -0.144 0.003
BMI (kg/m?) -0.170 0.000
SBP (mmHg) | -0.283 0.000
DBP (mmHg) | -0.185 0.000

TC, Total cholesterol; TG, Triglycerides; HDL, High density lipoprotein; LDL, Low density lipoprotein; HC,
Hip Circumference; WC, Waist circumference; WHR, Waist to hip ratio; WT, Weight; BMI, Body mass index;
SBP, Systolic blood pressure and DSP, Diastolic blood pressure. Statistics by Spearman correlation.

DISCUSSION

In our study, the population of patients with
HIV infection there is sporadic elevation of
lipid at base line and six months through

twenty-four months. This was reported by
Butchaz et al ' that report infrequent
elevation of lipid among rural Ugandan HIV
population at baseline and at 24 months.

International Journal of Health Sciences and Research (www.ijhsr.org)

238

Volume 13; Issue: 10; October 2023



Bello Aminu et.al. Pattern of lipid profile and fasting blood glucose among human immunodeficiency virus
positive patients on first line drugs over 24 months period in metabolic syndrome study in Sokoto Nigeria

However, our study also reports reduced
HDL-C as the most common lipid
derangements at base line up to 55.8% and
gradually increasing after commencing
HAART. Which agrees with the report of 3
that report during the course of HIV disease
serum lipid concentration naturally changes,
with early decrease in HDL-C and total
cholesterol and increase in triglycerides
concentration later in HIV infection.
However, TC gradually increase among
patients after commencing HAART from
0% at baseline to 29.8% at twenty-four
months. This agree with report of 292 that
HAART is linked to increase in total
cholesterol. Furthermore, there is increase in
triglyceride and reduced high density
lipoprotein  that  shows  statistically
significant difference (higher or lower)
among HIV patients with MetS than those
without MetS (p <0.005). This agrees with
work of 9132 whose reports indicate an
increase in triglycerides later in HIV
Patients on HAART. Though, there was
significant decrease in viral load in all the
patients but there was significant change in
lipid at different level of the study.
Metabolic irregularities are associated with
prolong HAART use among HIV positive
patients such as glucose and lipid
abnormalities as reported by Gallagher 24,
This was proved by our study that shows
high increase in FBG level within six
months of commencing HAART from 5.8%
to 61.9% respectively. Studies among young
healthy adult®®?®, both reports significantly
high

The Mean (£SE) systolic and diastolic BP,
WC, HC, BMI and WHR were seen to be
higher in patients with than in those without
the MetS (p< 0.0001). High body mass
index is reported to significantly associated
with MetS?"?8, This agrees with the current
study that shows higher BMI among
patients with MetS than those without MetS.
Fluctuation in BMI is noted in the current
study over twenty-four-month period from
9.3% at baseline to 13.3% at 12month and
later drop to 10.7% at 18 and 24 months
respectively. This was reported in early

studies that indicate change in nutritional
profile with increase in obesity and decrease
on thinness after introduction of HAART
2829 Likewise, WC component is
significantly higher among female than
male (p<0.001). The current study shows
increase in hypertension with increasing
exposure to HAART from (22.1% at
baseline to 47.6% at 24months) in diastolic
blood pressure, while it was 17.4% at
baseline to 34.5% at 24months in systolic
blood pressure. This agrees with report of *°
that report the link between hypertension
and increasing exposure to HAART.
Furthermore, some studies report high
prevalence of hypertension among HIV
positive patients?®3!, this correspond with
the result of current study that report up to
58% prevalence of systolic hypertension
and 47% diastolic hypertension
respectively. Increase in the triglyceride
(TG) component of MetS seen in 48.8%
among HIV positive patients with a value
above 1.7mmol/L in the present study, and
32.6% among controls. Likewise, a decrease
in  High-density lipoprotein cholesterol
(HDL-C) is reported in 72.1% among HIV
positive HAART naive patients and
controls, with value below 1.04mmol/l and
1.29mmol//L  for males and females
respectively. This agrees with the findings
of Sani, Wahab, Yusuf, Gbadamosi,
Johnson and Gbadamosi %2 who reports
decrease HDL-C of 59.3% among HIV
negative subjects. In the current study
NCEP ATP Il criteria identified more of
increase in TG and decrease in HDL-C
components of MetS than IDF Criteria
(98.8% and 90.7% vs. 97.7% and 80.2%)
for TG vs. HDL cholesterol respectively.
This finding of current study also agrees
with the study of 334 who reported a
decrease in HDL-C as the most frequent
component in their study, but not an
increase in total cholesterol (TC). Even
though the combination HAART used in the
current study contained no Protease
inhibitor (PI) there is statistically significant
increase (p =00001) in concentration of all
lipid components at various levels of
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measurement. This agrees with Some early
studies that suggested exposure to some
class of drugs in HAART combination such
as protease inhibitors may be linked to lipid
abnormalities *%°. Elevated fasting blood
glucose (FBG) is the least component seen
in the present study with only 5.8% at
baseline. This agrees with the findings of
Carr, Utzschneider, Hull, Kodama, Retzlaff,
Brunzell, Shofer, Fish, Knopp and Kahn %
who reported only a 5.5% elevation in FBG
among HIV positive patients.

However, the prevalence of FBG
statistically increase after commencing
HAART up to 82.1%, 78.6%, 57.1% and
76.2% at six months, twelve months,
eighteen months and twenty-four months
respectively. This agrees with the report of
Castaneda-Sceppa, Bermudez, Wanke and
Forrester *® who report HARRT may affect
insulin  resistance independent of HIV
infection with no association with Protease
inhibitors. Metabolic irregularities are
associated with prolong HAART use among
HIV positive patients such as glucose and
lipid abnormalities as reported by Gallagher
24 This was substantiated by the current
study that shows high increase in FBG level
within six months of commencing HAART
from 5.8% to 61.9% respectively. Though,
there was significant decrease in viral load
in all the patients in our study, but there was
significant change in lipid at different level
of the study, and both lipid profile
parameters, FBG, anthropometric and blood
pressure were inversely correlated to the
viral load among study subjects in our study
except for TG which positively correlated to
the viral load (p = 0.0001). This agree with
study of Tort et al, 3 who reported the effect
of viral load on cholesterol efflux was
initially positive but later turn negative.

CONCLUSION

In this study of newly diagnosed HIV
positive patients’ lipids were irregularly
elevated at baseline through 24 months,
HDL-C is the most derange lipid component
seen among HIV positive patients at
baseline and post HAART exposure.

Likewise, FBG is significantly elevated
after HAART exposure than pre-HAART
period. Furthermore, viral load s
negatively correlated with lipid profile
parameters and FBG.

Limitation: lack of ample time to follow up
the patients to properly document the lipid
changes is a big constrain in this study.
There is also need for a large cohort study
that will allow for proper evaluation of
statistically significant of the outcome in our
study.

Author’s contribution: All mentioned authors were
fully involved in the research. At conception and
design of the study, performed data analysis and
interpretation of data and manuscript preparation.
They all read and accepted the final draft of
manuscript.

Declaration by Authors

Ethical Approval: Approved
Acknowledgement: Wish to acknowledge
the management and staff of IHVN
laboratory of Usmanu Danfodiyo University
teaching hospital and Specialist Hospital
Sokoto for allowing me to use their facilities
for the research periods and also staff of
Chemical Pathology Laboratory UDUTH
for their support in handling the samples,
and to all participant for the consent to
partake in the study

Source of Funding: None

Conflict of Interest: Authors announce that
they had no competing interest to declare.

REFERENCES

1. Muhammad, S.; Sani, M. U.; Okeahialam, B.
N. Cardiovascular disease risk factors among
HIV-infected Nigerians receiving highly
active antiretroviral therapy. Nigerian medical
journal: journal of the Nigeria Medical
Association 2013, 54, 185.

2. Yusuf, R.; Sambo, A. I.; Mohammed, M. H.;
Abdulaziz, H. Lipid profile of HIV/AIDS
patients attending antiretroviral clinic in Zaria,
North-Western Nigeria. Sub-Saharan African
Journal of Medicine 2014, 1, 31.

3. Okrainec, K.; Banerjee, D. K.; Eisenberg, M.
J. Coronary artery disease in the developing
world. American heart journal 2004, 148, 7-
15.

International Journal of Health Sciences and Research (www.ijhsr.org) 240
Volume 13; Issue: 10; October 2023



Bello Aminu et.al. Pattern of lipid profile and fasting blood glucose among human immunodeficiency virus
positive patients on first line drugs over 24 months period in metabolic syndrome study in Sokoto Nigeria

4.

10.

11.

12.

Okaka, E. I.; Eiya, B. O. Prevalence and
pattern of dyslipidemia in a rural community
in Southern Nigeria. African Journal of
Medical and Health Sciences 2013, 12, 82.
El-Sadr, W.; Lundgren, J.; Neaton, J.; Gordin,
F.; Abrams, D.; Arduino, R. Strategies for
Management of  Antiretroviral Therapy
Therapy (SMART) Study Group. (SMART)
Study Group. CD4+ count-guided interruption
of antiretroviral treatment. N Engl J Med
2006, 355, 2283-2296.

El-Sadr, W.; Mullin, C.; Carr, A.; Gibert, C.;
Rappoport, C.; Visnegarwala, F.; Grunfeld,
C.; Raghavan, S. Effects of HIV disease on
lipid, glucose and insulin levels: results from a
large  antiretroviral-naive  cohort.  HIV
medicine 2005, 6, 114-121.

Fontas, E.; Van Leth, F.; Sabin, C.; Friis-
Mgller, N.; Rickenbach, M.; d'Arminio
Monforte, A.; Kirk, O.; Dupon, M.; Morfeldt,
L.; Mateu, S. Lipid profiles in HIV-infected
patients receiving combination antiretroviral
therapy: are different antiretroviral drugs
associated with different lipid profiles? The
Journal of infectious diseases 2004, 189,
1056-1074.

Carr, A.; Miller, J.; Law, M.; Cooper, D. A. A
syndrome of lipoatrophy, lactic acidaemia and
liver dysfunction associated with HIV
nucleoside analogue therapy: contribution to
protease inhibitor-related  lipodystrophy
syndrome. Aids 2000, 14, F25-F32.

Riddler, S. A.; Smit, E.; Cole, S. R.; Li, R;;
Chmiel, J. S.; Dobs, A.; Palella, F.; Visscher,
B.; Evans, R.; Kingsley, L. A. Impact of HIV
infection and HAART on serum lipids in men.
Jama 2003, 289, 2978-2982.

De Luca, A.; de Gaetano Donati, K.; Colafigli,
M.; Cozzi-Lepri, A.; De Curtis, A.; Gori, A.;
Sighinolfi, L.; Giacometti, A.; Capobianchi,
M. R.; D’Avino, A. The association of high-
sensitivity c-reactive protein and other
biomarkers with cardiovascular disease in
patients treated for HIV: a nested case—control
study. BMC infectious diseases 2013, 13, 414.
Shafran, S.; Mashinter, L.; Roberts, S. The
effect of low-dose ritonavir monotherapy on
fasting serum lipid concentrations. HIV
medicine 2005, 6, 421-425.

Buchacz, K.; Weidle, P. J.; Moore, D.; Were,
W.; Mermin, J.; Downing, R.; Kigozi, A
Borkowf, C. B.; Ndazima, V.; Brooks, J. T.
Changes in lipid profile over 24 months
among adults on first-line highly active
antiretroviral therapy in the home-based AIDS
care program in rural Uganda. JAIDS Journal

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

of Acquired Immune Deficiency Syndromes
2008, 47, 304-311.

Thiebaut, R.; Dabis, F.; Malvy, D.; Jacqmin-
Gadda, H.; Mercie, P. Serum triglycerides,
HIV infection, and highly active antiretroviral
therapy, Aquitaine Cohort, France, 1996 to
1998. Groupe d'Epidémiologie Clinique du
Sida en Agquitaine (GECSA). Journal of
acquired immune deficiency syndromes (1999)
2000, 23, 261-265.

Rhew, D. C.; Bernal, M.; Aguilar, D.; llogje,
U.; Goetz, M. B. Association between
protease inhibitor use and increased

cardiovascular risk in patients infected with
human immunodeficiency virus: a systematic
review. Clinical infectious diseases 2003, 37,
959-972.

Penzak, S. R.; Chuck, S. K. Hyperlipidemia
associated with HIV protease inhibitor use:
pathophysiology, prevalence, risk factors and
treatment. Scandinavian journal of infectious
diseases 2000, 32, 111-123.

Mayer, K. H.; Drechsler, H.; Powderly, W. G.
Switching effective antiretroviral therapy: a
review. Clinical Infectious Diseases 2002, 35,
1219-1230.

Murphy, R.; Smith, W. Switch studies: a
review. HIV medicine 2002, 3, 146-155.
Tashima, K. T.; Bausserman, L.; Alt, E.;
Aznar, E.; Flanigan, T. P. Lipid changes in
patients initiating efavirenz-and indinavir-
based antiretroviral regimens. HIV clinical
trials 2003, 4, 29-36.

Trinder, P. Quantitative determination of
triglyceride using GPO-PAP method. Ann
Biochem 1969, 6, 24-27.

Allain, C. C.; Poon, L. S.; Chan, C. S
Richmond, W.; Fu, P. C. Enzymatic
determination of total serum cholesterol.
Clinical chemistry 1974, 20, 470-475.
Burstein, M. A fully enzymatic colorimetric
determination of HDL cholesterol in the
serum. Lipid Res 1970, 11, 583-595.

Trinder, P. Determination of glucose in blood
using glucose oxidase with an alternative
oxygen acceptor. Annals of clinical
biochemistry 1969, 6, 24-27.

Sellmeyer, D. E.; Grunfeld, C. Endocrine and
metabolic disturbances in human
immunodeficiency virus infection and the
acquired immune deficiency syndrome.
Endocrine reviews 1996, 17, 518-532.
Gallagher, D. M. Current clinical issues
impacting the lives of patients living with
HIV/AIDS. Journal of the Association of
Nurses in AIDS Care 2007, 18, S11-S16.

International Journal of Health Sciences and Research (www.ijhsr.org)

241

Volume 13; Issue: 10; October 2023



Bello Aminu et.al. Pattern of lipid profile and fasting blood glucose among human immunodeficiency virus
positive patients on first line drugs over 24 months period in metabolic syndrome study in Sokoto Nigeria

25.

26.

27.

28.

29.

30.

31.

32.

de Carvalho Vidigal, F.; Ribeiro, A. Q.
Babio, N.; Salas-Salvado, J.; Bressan, J.
Prevalence of metabolic syndrome and pre-
metabolic syndrome in health professionals:
LATINMETS Brazil study. Diabetology &
metabolic syndrome 2015, 7, 6.

Manjunath, D.; Uthappa, C. K.; Kattula, S. R.;
Allam, R. R.; Chava, N.; Oruganti, G.
Metabolic syndrome among urban Indian
young adults: prevalence and associated risk
factors. Metabolic syndrome and related
disorders 2014, 12, 381-389.

Calza, L.; Colangeli, V.; Magistrelli, E.;
Rossi, N.; Rosselli Del Turco, E.; Bussini, L.;
Borderi, M.; Viale, P. Prevalence of metabolic
syndrome in HIV-infected patients naive to
antiretroviral therapy or receiving a first-line
treatment. HIV clinical trials 2017, 18, 110-
117.

Leite, L. H. M.; Sampaio, A. B. d. M. M.
Metabolic abnormalities and overweight in
HIV/AIDS persons-treated with antiretroviral
therapy. Revista de Nutricdo 2008, 21, 277-
283.

Hendricks, K. M.; Mwamburi, D. M.; Newby,
P.; Wanke, C. A. Dietary patterns and health
and nutrition outcomes in men living with
HIV infection. The American journal of
clinical nutrition 2008, 88, 1584-1592.

Okpa, H. O.; Bisong, E. M.; Enang, O. E,;
Monjok, E.; Essien, E. J. Predictors of
hypertension in an wurban HIV-infected
population at the University of Calabar

Teaching  Hospital, Calabar, Nigeria.
HIV/AIDS (Auckland, NZ) 2017, 9, 19.
Njelekela, M.; Muhihi, A.; Aveika, A

Spiegelman, D.; Hawkins, C.; Armstrong, C.;
Liu, E.; Okuma, J.; Chalamila, G.; Kaaya, S.
Prevalence of hypertension and its associated
risk factors among 34,111 HAART Naive
HIV-Infected adults in Dar es Salaam,
Tanzania. International journal of
hypertension 2016, 2016.

Sani, M. U.; Wahab, K. W.; Yusuf, B. O.;
Gbadamosi, M.; Johnson, O. V.; Gbadamosi,
A. Modifiable cardiovascular risk factors
among apparently healthy adult Nigerian

33.

34.

35.

36.

37.

population-a cross sectional
research notes 2010, 3, 1-7.
Hamooya, B. M.; Mulenga, L. B.; Masenga,
S. K.; Fwemba, I.; Chirwa, L.; Siwingwa, M.;
Halwiindi, H.; Koethe, J. R.; Lipworth, L.;
Heimburger, D. C. Metabolic syndrome in
Zambian adults with human
immunodeficiency virus on antiretroviral
therapy: Prevalence and associated factors.
Medicine 2021, 100.

Muhammad, S.; Sani, M. U.; Okeahialam, B.
N. Prevalence of dyslipidemia among human
immunodeficiency virus infected Nigerians.
Annals of African medicine 2013, 12, 24.

Carr, D. B.; Utzschneider, K. M.; Hull, R. L.;
Kodama, K.; Retzlaff, B. M.; Brunzell, J. D.;
Shofer, J. B.; Fish, B. E.; Knopp, R. H.; Kahn,
S. E. Intra-abdominal fat is a major
determinant of the National Cholesterol
Education Program Adult Treatment Panel 11l
criteria for the metabolic syndrome. Diabetes
2004, 53, 2087-2094.

Castaneda-Sceppa, C.; Bermudez, O. I
Wanke, C.; Forrester, J. E. Predictors of
insulin resistance among Hispanic adults
infected with or at risk of infection with the
human immunodeficiency virus and hepatitis
C virus. Journal of viral hepatitis 2008, 15,
878-887.

Tort, O.; Escriba, T.; Egafia-Gorrofio, L.; de
Lazzari, E.; Cofan, M.; Fernandez, E.; Gatell,
J. M.; Martinez, E.; Garcia, F.; Arnedo, M.
Cholesterol efflux responds to viral load and
CD4 counts in HIV+ patients and is dampened
in HIV exposed. Journal of Lipid Research
2018, 59, 2108-2115.

study. BMC

How to cite this article: Bello Aminu, Anaja O.
Peter, Rasheed Yusuf, Muhammad B. Abdul

Rahman,

Abubakar A. Fakku, Umar A.

Abdullahi et.al. Pattern of lipid profile and

fasting

blood glucose among human

immunodeficiency virus positive patients on
first line drugs over 24 months period in
metabolic syndrome study in Sokoto Nigeria. Int
J Health Sci Res. 2023; 13(10):234-242. DOI:
https://doi.org/10.52403/ijhsr.20231032

*kkkhkik

International Journal of Health Sciences and Research (www.ijhsr.org)

242

Volume 13; Issue: 10; October 2023



