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ABSTRACT
Background: In our common practice we use highly active antiretroviral therapy (HAART) which has resulted in a dramatic
decrease in mortality and morbidity in HIV-infected patients. Components of HAART, as well as HIV infection itself, can have
significant effects on developing new-onset diabetes and this risk will increase if the patient has a positive family history of
diabetics.
Objective: To determine the frequency of prediabetes among HIV-infected individuals.
Methods: A cross-sectional study was conducted through a Non-probability consecutive sampling technique. A retrospective
descriptive study was performed on 374 cases in the tertiary care centre in Lahore, Pakistan from September 2020 to April
2021
Results: The association between the prevalence of prediabetes and risk factors was analyzed. Among 374 HIV-infected
patients, the mean age was 37.80 years, and 65% were male and 45% were female. Pre-diabetic patients’ means were 1.34
± 0.477.family history of diabetics 1.34 ± 0.728. Linear correlation was seen between duration of HIV treatment and pre-
diabetics, duration of HIV treatment, and marital status of the patient. Family history of diabetic Mellitus is correlated with
age, pre-Diabetics with marital status.
Conclusion: A high prevalence of prediabetes was observed in this cohort of HIV-infected patients. HAART regimes should be
avoided in HIV-infected patients at high risk of developing diabetes, e.g., especially those with a history of positive family
history of diabetes, or impaired OGTT. The regime should be avoided, and replaced with less toxic drugs.
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INTRODUCTION

Human immunodeficiency virus (HIV) is a RNA virus that
targets the body’s immune system and destroys the body’s
defence mechanism. If HIV is not treated, it can lead to
AIDS (acquired immunodeficiency syndrome). In recent
years increase the number of cases might be due to
increase in the awareness of scanning, early diagnosis, or
better modes of treatment. According to the world health

organization report 2016-21, HIV infection is prevalent in
27.2-47.8 million worldwide [1].
As the recent studies show, the natural history of the HIV
infection is modified now [2]; from acute HIV infection
some people have flu-like symptoms including fever, sore
throat, body aches, mouth ulcers, etc., these are the body’s
natural response to infection. These symptoms may
progress after a few days to several weeks into non-
communicable diseases that recognized multiple
complications of HIV infection, including dyslipidemia,
hepatitis, insulin resistance, etc. [3,4]. As the infection
progress further, the amount of human immunodeficiency
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virus in the blood i.e. called viral load will increase and
the CD4 cell count decreases minnow the body defence
mechanism is onto the west coast. To start the combined
anti-retroviral therapy (HAART) has theatrically changed
the natural history of HIV infection, life expectancy, and
quality of life of patients. In 2020, about 26.5–27.7
million people world wildly received eg: HAART [5].
These benefits are, however, at the cost of HAART
associated with elevated levels of oxidative stress on the
body that induce cardiovascular diseases, dyslipidemia,
insulin resistance and diabetes mellitus [6]. These appear
to be increased by cumulative exposure, with the
nucleoside reverse transcriptase inhibitors (NRTIs). In
early stages NRTIs are most strongly implicated in the
pathogenesis of HIV-related lip dystrophy [7]. Previous
research has shown that antiretroviral medication,
particularly NRTIs and PIs, can impact glucose
metabolism, are linked to metabolic problems, and can
add to the complexity of HIV-infected patients' care and
management [8].

Pre-diabetics

Patients will be labelled as pre-diabetic when fasting
plasma glucose level will be 100 to 125 mg/dl (Impaired
fasting glucose) or 2-hour Plasma Glucose on the 75-g
Oral Glucose Tolerance Test will be 140–199 mg/dl
(Impaired glucose tolerance) [8]. In other words
“Prediabetes, a condition in which blood sugars levels are
fluctuates but not yet meeting the criteria for Diabetic
Mellitus”, represents a high risk for future diabetes
development.
ART The major contributor to hyperglycaemia in HIV/
AIDS treat patients. The effect of ART treatments in HIV
can contributes in two main directions; at one side
consequence of increased weight and improvement in
well-being after initiating therapy; and on other side the
specific effects of drugs on aspects of glucose metabolism
[4]. It is well established through medical practice that
we can delayed or prevent the patient from diabetics by
using preventive measures and adopting healthy life style
like, regular exercise, balanced diet and using
medications like metformin [3]. Preventing the
progression of prediabetes to diabetes and minimizing
the possible consequences of prediabetes were the main
goals of care for patients with prediabetes. As a result,
detecting prediabetes in HIV-positive patients is critical
for identifying those who require treatment to lower
their diabetes risk in the future [7]. Recent studies of
data shows between 2004–2011 periods, they found that
HIV-infected patients had lower Diabetic mellitus
incidence than HIV-uninfected patients [9]. Prediabetes,
like diabetes, increases the chance of developing
macrovascular problems such cardiovascular disease and
stroke. Certain risk factors, such as being overweight or
obese, being physically inactive, having a family history of
diabetes, being of a certain ethnicity, and having
gestational diabetes, all raise the chance of prediabetes
[8]. Studies have been conducted on the prevalence of
diabetes in HIV- infected patients in different regions of
the world, but no recent studies have looked at the

prevalence rate of prediabetes in this patient population
in the Pakistan.

Objectives

The objectives of this study are to determine the
frequency of prediabetes among HIV-infected individuals.
Results of this study may help us for early management
of prediabetes and decrease the morbidity rate related to
it.

MATERILS AND METHODS

A cross-sectional study was conducted through Non-
probability consecutive sampling technique. A
retrospective descriptive study was performed on 374
cases in tertiary care center in Lahore from September
2020 to April 2021. Sample size was calculated with 95%
Confidence Interval. All the ethical guidelines were
followed. Participation in this study was voluntary. The
purpose of the study was explained to every patient and
an informed consent was taken.
For each patient the following information will be
collected using a standardized protocol: age, duration of
HIV infection. Blood sample of each patient will be drawn
and sent to the pathology laboratory of the hospital for
analysis of fasting blood glucose levels, HBA1C, plasma
glucose levels; oral glucose tolerance test and findings
will be noted in term of pre-diabetes (Yes/No) as per-
operational definition. Demographic profile of the
patients will also be recorded in pre designed Performa.

Inclusion criteria

All HIV diagnosed male and female patient and age
between 20 to 70 years. Diagnosed HIV patient, without
any secondary illness except diabetic mellitus.

Exclusion criteria

Patient with any chronic illness like Tuberculosis or any
heart diseases etc., pregnant women and Patients taking
lipid lowering drugs etc.

Statistical analysis

All the data were recorded in pre-designed Performa.
Data enter and analyzed in statistic program SPSS
version 21.0.

RESULTS

Patients Characteristics

Baseline characteristics a total of 374 HIV-infected
patients under ART were evaluated. The mean age of
patients included was 37.80 ± 12.78 years, and 65% of
them were male and 35%were female. All the variables of
the study i.e. age and duration of HIV infection, gender,
and pre-diabetics condition, family history of diabetics
and status of the patient were presented as Mean ± SD in
(Table 1). The gender quantitative data were presented
as frequency and percentages Pie chart. Results were
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analyzed after including all 374. Mean age was 37.80 ± 
12.787 years, duration of HIV infection treatment mean is 

Table 1: Mean and Std.Deviation of different qualitative and quantitative variables.

Mean Std. Deviation

Age 37.8 12.787

Duration of HIV treatment 5.31 2.859

Gender 1.35 0.477

Pre-Diabetics 1.34 0.473

status 1.24 0.806

Family history of diabetics 1.34 0.728

Figure 1: Gender vise distribution of Disease.

Table 2: Correlation Matrix of factors which influence the Diabetic mellitus in HIV infected patients.

Age Duration of HIV
treatment in years

Gender Pre-diabetics status Family history of DM

Age 1 0.013 -0.037 -0.011 0.055 -0.01

0.807 0.473 0.828 0.288 0.854

Duration of HIV
treatment in years

1 0.043 -0.006 0.018 -0.047

0.411 0.906 0.735 0.366

Gender 1 -.401** -0.03 0.007

0 0.565 0.899

Pre-diabetics 1 0.075 -0.006

0.147 0.906

status 1 0.011

0.83

Family history of DM 1

**. Correlation is
significant at the 0.01

level (2-tailed)

As the Table 2 shows, Perfect linear correlation seen 
between duration of HIV treatment and pre-diabetics, 
duration of HIV treatment and marital status of the 

Table 3: Analysis of the agreement between hemoglobin A1c and fasting plasma glucose.

*FPG Total

<100 100-125 ≥ 126

**HbA1c
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patient. Family history of diabetic mellitus is strongly 
correlate with age, pre-Diabetics with marital status 
(Tables 3 and 4).

5.31±2.859 (Table 2) (Figure 1).



<5.7 256 36 0 292

5.7-6.4 13 12 1 26

≥6.5 6 2 48 56

Total 275 50 49 374

FPG fasting plasma glucose, HBA1c haemoglobin A1c (p<0.001)

Table 4: Analysis of the agreement between fasting plasma glucose and 2-hours plasma glucose after 
performing 75gm oral glucose tolerance test (OGTT).

2 hours plasma glucose Total

<140 140-199 ≥200

*FBG

<100 218 39 5 262

100-125 42 21 0 63

≥125 2 0 47 49

Total 262 60 52 374

*FBG fasting blood glucose (p<0.001)

Measure of agreement

Analysis of all HBA1C and FPG measurements (n = 374) 
as shown in table no 3, cases of more than 100 FBG 
shows 356 patients HbA1C <5.7, 13 were range the 5.7-6. 
And 6 patients were ≥ 6.5. 
Fasting blood glucose levels were observed between the 
range of 100-125mg are, HbA1C <5.7 were 36 patients, 
range the 5.7-6 are 12 patients. And 2 patients were ≥ 6.5 
HbA1C levels. Similarly FBG levels were observed 
between the range of ≥126mg are, HbA1C <5.7 were no 
patients observed, range the 5.7-6 is only 1 patient. And 
48 patients were ≥ 6.5 HbA1C levels.
Tables 4 analyzed the 2-h BG and FBG measurements (n = 
374). 2-h Blood Glucose after performing Oral Glucose 
Tolerance Test (OGTT) values more than 140mg whose 
fasting Blood Glucose were less than 100 are 218 
patients, FBG levels between 100-125mg were observed 
in 42 patients and more than 125mg FBG found in only 2 
patients. 2-h BG after performing OGTT values are range 
140-199mg whose fasting Blood Glucose were less than 
100 are 39 patients, FBG levels between 100-125mg 
were observed in 21 patients. 2-h Blood Glucose after 
performing Oral Glucose Tolerance Test (OGTT) values 
more than 140mg whose fasting Blood Glucose were less 
than 100 are 5 patients, and more than 125mg FBG found 
in 47 patients.

DISCUSSION

The current study examined the prevalence, agreement 
among diagnostic methods, and correlation of associated 
factors of prediabetes among the diagnosed, HIV-infected 
individuals who are receiving ART for more than 1 year 
in teaching hospital Lahore, Pakistan. We observed a 
higher than expected prevalence of having prediabetes or

diagnosed diabetes in patients who have positive family
history of diabetics and in ambulatory HIV-infected
individuals 25 years and older. In the study conducted in
USA shows mean age of the HIV-infected was 16 or more
[10,11], which is much lower than this study.
The socio-demographic characteristics of the study
cohort were similar with us to the underlying HIV-
infected population in the West and Central Africa, which
is disproportionately represented by ethnic minorities
and male gender [5,12].
Some correlation between the development of DM and
the use of HAART was found. In this study, was found, the
main cause of development of diabetes in patients with
HIV/AIDS due to the use of HAART. Despite the benefits
of using anti-retroviral, they can lead to metabolic
changes such as insulin resistance, hypoproteinemia,
diabetes mellitus, and dyslipidemia. Some studies shows
diabetes can be four times more common in men with
HIV receiving HAART than in men without HIV [13,8].
For the prediabetes diagnostic methods with or without
the family history, we observed the interpretation varied
throughout the three methods. Our results showed that
FPG revealed the large numbers, whereas HbA1C
revealed the small numbers of prediabetes diagnosis.
This was consistent with previous findings done by
Phuphuakrat et al [3].
In our study, we were doing the detailed analysis of blood
glucose estimation by using different methodologies.
Although this was the cross-sectional study, but we
repeat the tests in the absence of unequivocal
hyperglycaemia according to the criteria for the diagnosis
of diabetes recommended by the American Diabetes
Association [12]. However, the guidelines propose that
for prediabetes testing, FPG, 2 h-PG, OGTT and A1C are
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equally appropriate. We recruited only HIV- infected
patients who received HAART with an undetectable
plasma viral load. Thus, the results from this present
study might not be applicable only to the HAART-naïve
HIV- infected population not to the HIV-infected patients
without successful ART. So the prevalence of prediabetes
varies between different ethnic groups, culture and
epidemics, the results may not be implied for non-Asian
HIV infected populations.

CONCLUSION

Co-infections frequently observed in people living with
HIV also significantly influence the age and positive
family history of diabetics. In HIV patients major
implications for treatment are the avoidance of PI- based
regimens at high risk of developing diabetes, and the
careful choice, observation and close monitoring of
antidiabetic medications in HIV-infected people in
relation with potential comorbidities and drug
interactions.

RECOMMENDATION

PI-based regimes should be avoided in HIV infected
patients at high risk of developing diabetes, e.g.,
especially those with a history of gestational diabetes, a
positive family history of diabetes, or impaired glucose
tolerance on screening. Regime should be avoided, and
replaced with less toxic drugs.
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