
Endocrinology, Diabetes and Metabolism Journal
Volume 6 Issue 1

Research Open

Endocrinol Diabetes Metab J, Volume 6(1): 1–9, 2022 

Research Article 

Older People Living with HIV and Antiretroviral 
Therapy: The Prevalence of Dysglycemia and Risk 
Factors
Isaura Romero Peixoto, MD, PH.D 1,2,*, Ladjane Santos Wolmer de Melo, MD, PH.D2 and Heloisa Ramos Lacerda, MD, PH.D1,3

1Post-Graduate Program in Tropical Medicine, Federal University of Pernambuco, Recife, Pernambuco, Brazil
2Clinics Hospital of Pernambuco, Federal University of Pernambuco, Recife, Pernambuco, Brazil
3Department of Clinical Medicine, University of Pernambuco, Recife, Pernambuco, Brazil

*Corresponding author: Isaura Romero Peixoto, Post-Graduate Program in Tropical Medicine, Federal University of Pernambuco, Recife, Pernambuco, Brazil

Received: July 10, 2022; Accepted: July 20, 2022; Published: July 27, 2022

Abstract

Objective: To assess the prevalence and factors associated with dysglycemia (diabetes and prediabetes) in older people living with HIV infection.

Method: This was a cross-sectional, analytical study with 59 older people living with HIV and using antiretroviral therapy, recruited by convenience 
sampling in two HIV referral hospitals in Recife (PE), between May/2018 and February/2020. The prevalence and factors associated with dysglycemia 
were analyzed by Chi-square, Fisher Exact, Kruskal-Wallis and Mann-Whitney tests.

Results: The mean age of the 59 older people 64.3 years and 66.1% were male. The prevalence of diabetes and prediabetes was 20.3% and 35.6%, 
respectively, and the significant risk factors were physical activity, coronary disease, risk of cardiovascular disease in ten years, HDL cholesterol levels 
and glycemia.

Conclusion: A high prevalence of diabetes and prediabetes was observed in older people living with HIV. Interventions aimed at older people with HIV 
and the risk of diabetes and prediabetes are necessary, especially those with a sedentary life style, with a relevant cardiovascular risk and biochemical 
changes that participate in metabolic syndrome.
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Introduction

The control of human immunodeficiency virus (HIV) infection 
has enabled an increase in life expectancy and has progressively 
incorporated chronic non-communicable diseases (NCDs), especially 
dysglycemia (prediabetes (PD) and type 2 diabetes (T2DM) and their 
complications [1,2].

Dysglycemia represents a major worldwide concern, especially 
when it affects older people living with the human immunodeficiency 
virus (OPLHIV), for whom there are specific risks such as the 
duration of infection, the degree of immunosuppression, cumulative 
exposure to antiretroviral therapy (ART) and co-infection with 
hepatitis C [3,4]. On the other hand, conventional risk factors have 
increased their participation in the impaired glucose tolerance 
process in this group, such as senescence, obesity, sedentary lifestyle 
and family history [5].

Associations have been reported between HIV infection and 
T2DM, particularly with the use of ART, with variation over time, 
mirroring an unequal repercussion among the many antiretroviral 
drugs that have emerged. Thus, the careful choice of ART regimens 
in those individuals facing a higher risk of developing T2DM and 

the selection and monitoring of antidiabetic medications in older 
people living with HIV targeted in drug interactions and possible 
comorbidities are challenges that should be part of the practice of 
those who deal with OPLHIV [6].

Chronic non-communicable diseases are more prevalent in 
older people, and HIV infection is on the increase in this population 
resulting from both new cases and a higher survival rate due to ART 
[7]. The process of senescence in older people shares pathways in 
the aging process promoted by HIV [8]. This reality faces prejudice, 
stereotypes and particularly invisibility among health professionals 
and society. The complexity of this research is to work on two public 
health problems in people aged 60 years or older, who, in developing 
countries, are considered to be old.

Therefore, the diagnosis and management of dysglycemia 
require a thorough understanding and approach, although the true 
prevalence of this disorder in older people remains uncertain [9]. 
More sensitive diagnostic tools are essential for the prevention of 
T2DM complications, since these are people submitted to conditions 
that promote aging through many mechanisms, thereby emphasizing 
their vulnerability and hindering a successful aging process [10].
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Methods

This was a cross-sectional, analytical study that assessed the 
prevalence and factors associated with dysglycemia (PD and T2DM) 
in older people living with HIV and being treated with ART, attended 
at two of the three main referral services in Recife (PE) for patients 
with HIV and AIDS infection, recruited by convenience sampling, 
from May/2018 to February/2020.

The inclusion criteria applied were: aged 60 years or over, attended 
at specialized outpatient clinics at the selected tertiary hospitals, 
with a confirmed diagnosis of HIV infection. Exclusion criteria 
were: impaired cognition and/or communication (the Mini Mental 
State Examination applied by the researcher), untreated syphilis and 
neurological sequelae (data obtained from medical records). Each 
participant was personally interviewed by the researcher to complete 
the research instrument and additional information was collected 
from a review of their medical records.

Variables investigated for the sociodemographic profile: a) 
personal: gender, chronological age, self-reported skin color, fixed 
partner, schooling, monthly income of the participant; b) life habits: 
physical activity [11], classifying the participant as sedentary (no) 
or active (yes), alcohol consumption [12], considering abstention 
(no) or drinker (yes), current smoking [13] (yes or no) and current 
cannabis user (yes or no). Health of the older people: a) comorbidities 
(hypertension, coronary artery disease and hepatitis C categorized as 
“yes” if participants had a documented diagnosis of these conditions 
or were taking medications or self-reporting); b) geriatric dimension 
(urinary and fecal incontinence, visual and auditory deficits, sleep, 
fall, polypharmacy. For the evaluation of functionality, the Barthel 
Index for basic activities of daily living (ADL) was used, composed 
of ten functions (feeding, bathing, grooming, dressing, bowel control, 
bladder control, toileting, chair transfer, ambulation, stair climbing), 
with a score ranging from zero to 100, whereby a total score equal 
to 100 was considered independent [14]. For the cognition analysis, 
the Mini Mental State Examination (MSE) was used, with 19 items 
distributed in the following domains: orientation (time and place), 
memory, attention and calculation, recall and language. Because it 
is influenced by schooling, different cutoff points were proposed to 
minimize this problem: 18 points for illiterate people, 21 points for 
individuals with 1 to 3 years of schooling, 24 points for those with 4 
to 7 years of schooling and 26 for participants with more than 7 years 
of schooling [15]. The nutritional status was analyzed through the 
Mini Nutritional Assessment (MAN), the only instrument validated 
in Brazil for the older population. It is divided into 2 modules: the 
first focuses on questions A to F, and may be considered as screening, 
with 14 being the maximum score. At the end of this first module, 
if the score is equal to or greater than 12 points, it is not necessary 
to proceed, since the participant is considered nourished. If it is less 
than or equal to 11 points, the assessment moves on to the second 
module, which is composed of 12 questions (G to R), with 16 being 
the maximum score. If ≥ 24 points- normal; 17 to 23.5 points - risk of 
malnutrition; < 17 points: malnourished [16].

The estimate of biological age (BA) was calculated by the researcher 
by applying an artificial intelligence algorithm [17] that includes 19 

laboratory tests taken from the patient’s medical records (albumin, 
glucose, urea, total cholesterol, total protein, sodium, creatinine, 
hemoglobin, total bilirubin, triglycerides, HDL, LDL, calcium, 
potassium, hematocrit, CHCM, VCM, platelets and erithrocytes), 
weight, height and smoking information. The BA is the result obtained 
from the following mathematical subtraction operation: chronological 
age (CA) minus the age predicted by artificial intelligence. If the result 
is negative (CA lower than expected), there is premature biological 
aging. On the other hand, if the result is positive (chronological age 
greater than expected), there is no premature biological aging. To 
assess adherence to ART, the Morisky scale of four questions was 
applied by the researcher [18].

Medical records were used in order to collect data on diagnosis 
(HIV-positive serology), the use of statins [19] (Silva16) and results of 
complementary tests (viral load: the current and highest load; CD4+ 
T lymphocyte count: current and nadir; the most recent biochemical 
and hematological dosages in relation to the interview), details on 
ART (start date, number and types of regimens used) and HIV/AIDS-
related diseases (toxoplasmosis, syphilis, tuberculosis)).

A cardiovascular risk at 10 years was estimated using the 
Framingham online risk calculator based on age, sex, total cholesterol, 
HDL cholesterol, LDL cholesterol, smoking, diabetes mellitus and 
blood pressure. Individuals at low risk present 10% or less risk of 
cardiovascular disease (CVD) in 10 years, with an intermediate risk of 
10-20% and a high risk of 20% or more [20] (Latufo17).

Glucose homeostasis disorders were defined by the ADA 2020 
[21] criteria as PD (fasting plasma glucose level of 100-125 mg/dl) and 
T2DM (fasting plasma glucose level of at least 126 mg/dl) [22].

The research is in accordance with Resolution No. 466/2012 
and Resolution No. 510/2016. The research was approved by the 
Research Ethics Committee of the Center for Health Sciences at 
the Universidade Federal de Pernambuco, under Report Number: 
2.545.05. All participants signed an informed consent form.

For data analysis, a spreadsheet database was produced and exported 
to a database validation program. To characterize patients with regard to 
their profile: personal, socioeconomic, life habits, metabolic condition, 
ART use, disease time and disease inventory, frequency distributions 
were constructed. To assess which of these factors were associated 
with the classification of blood glucose level, the contingency table was 
constructed and the Chi-square test for independence was applied. In 
cases where the assumptions of the Chi-square test were not satisfied, 
the Fisher Exact test was applied. In assessing the influence of the blood 
glucose classification on the clinical dimension, health indicators, 
viral load and medication use, the contingency table was constructed 
and the Chi-square test was applied for homogeneity. For laboratory 
measurements, normality was assessed and, in cases where normality 
was not indicated, the distribution of the measure between the groups 
was made by the Kruskal-Wallis test, for comparison between the three 
blood glucose classification groups. In the comparison of measurements 
between the blood glucose classification groups, two to two, the Mann-
Whitney test was applied. All conclusions were drawn considering a 
significance level of 5%.
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Results

This study included 59 older people aged between 60 and 77 years, 
of whom 39 (66.1%) were male. All participants were on ART and 
26 (44.1%) received 3 or more regimens. Most had an undetectable 
viral load (91.5%) and a CD4 T lymphocyte count above 350 cells/
mm3 (71.2%). Hepatitis C virus co-infection was present in 6 of the 
59 participants (10.2%) and the adherence rate to ART was 62.7%. 
Around 10.2% of the older people had received no formal education 
and 67.8% had no partner. Most had a monthly income ≤1 minimum 
wage (76.8%) and a normal nutritional status (91.5%). With regard to 
the ART groups used throughout the follow-up, nucleoside analogue 
reverse transcriptase inhibitors (NRTI) were dispensed for 98.3% 
of the older people, non-nucleoside reverse transcriptase inhibitors 
(NNRTI) for 61% and protease inhibitors (PI) for 57.6%. A total of 

39% of the participants presented with more than 10 years of infection.

Table 1 demonstartes that chronological and biological ages did not 
present significant results regarding the prevalence of dysglycemia, but 
we observed that chronological age behaved with a higher prevalence 
of T2DM for participants aged between 66 and 70 years. With regard 
to biological age, in the groups with premature aging (BA>CA) the 
dysglycemic state of PD predominated and in the group without 
premature aging there was a higher prevalence of T2DM. Physical 
activity presented a difference (p=0.01), with the same prevalence of 
T2DM and PD (25.6% for both) in the sedentary group, while in those 
physically active, PD prevailed (62.5%). The independence test was 
not significant for the other factors assessed: sex, skin color, having 
a steady partner, schooling, and monthly income of the participant, 
alcohol consumption, smoking and cannabis use.

Factor assessed n (%)
Blood Glucose Classification

p-value
Diabetic Pre Diabetic Normal

Sex

Male 39 (66.1) 9 (23.1%) 14 (35.9%) 16 (41.0%)
 0.716¹

Female 20 (33.9) 3 (15.0%) 7 (35.0%) 10 (50.0%)

Chronological age (years)

60 to 65 40 (67.8) 4 (10.0%) 17 (42.5%) 19 (47.5%)

 0.050²66 to 70 13 (22.0) 6 (46.2%) 3 (23.0%) 4 (30.8%)

> 70 6 (10.2) 2 (33.3%) 1 (16.7%) 3 (50.0%)

Biological age

 BA > CA (up to 4 years) 16 (27.1) 3 (18.7%) 4 (25.0%) 9 (56.3%)

 0.061¹ BA > CA (5 years or more) 24 (40.7) 2 (8.3%) 13 (54.2%) 9 (37.5%)

BA ≤ CA 19 (32.2) 7 (36.8%) 4 (21.1%) 8 (42.1%)

Self-reported skin colour

White 23 (39.0) 4 (17.4%) 11 (47.8%) 8 (34.8%)
 0.289¹

Non-white 36 (61.0) 8 (22.2%) 10 (27.8%) 18 (50.0%)

Regular partner

Yes 19 (32.2) 2 (10.5%) 9 (47.4%) 8 (42.1%)
 0.295¹

No 40 (67.8) 10 (25.0%) 12 (30.0%) 18 (45.0%)

Schooling (years)

Illiterate 6 (10.2) 1 (16.7%) 2 (33.3%) 3 (50.0%)

 0.608²
1 to 4 20 (33.9) 5 (25.0%) 7 (35.0%) 8 (40.0%)

5 to 8 15 (25.4) 4 (26.7%) 7 (46.6%) 4 (26.7%)

> 8 18 (30.5) 2 (11.1%) 5 (27.8%) 11 (61.1%)

Participant's monthly income

≤1 MS 43 (76.8) 10 (23.2%) 15 (34.9%) 18 (41.9%)
 0.847²

>1 MS 13 (23.2) 2 (15.3%) 5 (38.5%) 6 (46.2%)

Physical activity

No 43 (72.9) 11 (25.6) 11 (25.6) 21 (48.8)
 0.010²

Yes 16 (21.1) 1 (6.25) 10 (62.50) 5 (31.25)

Alcohol consumption

No 45 (76.3) 10 (22.2%) 16 (35.6%) 19 (42.2%)
 0.115²

Yes 14 (23.7) 2 (14.28) 5 (35.71) 7 (50.0)

Smoking

No 21 (35.6) 7 (33.3%) 6 (28.6%) 8 (38.1%)
 0.181¹

Yes 38 (64.4) 5 (13.1%) 15 (39.5%) 18 (47.4%)

Cannibis

No 51 (86.4) 11 (21.6%) 18 (35.3%) 22 (43.1%)
 1.000²

Yes 8 (13.6) 1 (12.5%) 3 (37.5%) 4 (50.0%)

¹ Qui-square test p-value for independence. ² p-value of fisher's exact test.

Table 1: Distribution of blood glucose classification according to the sociodemographic profile and life habits of participants.
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Table 2 presents a higher prevalence of dysglycemia in the three 
groups of the calendar year of initiating ART, the sum of PD and 
T2DM (50.0%, 57.1% and 57.1%), in relation to normal, although the 
homogeneity test was not significant (p-value = 0.975). For the group 
of patients currently using statins, there was a higher prevalence of 
T2DM (60%). Despite the differences in blood glucose classification 
for the groups of participants with certain characteristics, the 
independence test was not significant.

Table 3 presents the distribution of the blood glucose classification 
according to the disease inventory, viral load and CD4 T lymphocyte 
count of the participants. The majority had normal blood glucose levels 
except for those with coronary heart disease, where the prevalence of 
diabetes was 100.0%. In the group with a history of hepatitis C, PD was 
more prevalent (66.6%), but was not significant. The independence 
test was significant only for the coronary disease factor (p-value = 
0.039).

Factor assessed n (%)
Classification of blood glucose (dependent variable)

 p-value
Diabetic Pre Diabetic Normal

Calendar year of the first ART

 ≤ 2000 10 (16.9) 2 (20.0%) 3 (30.0%) 5 (50.0%)

 0.975¹ 2001 to 2010 21 (35.6) 5 (23.8%) 7 (33.3%) 9 (42.9%)

 2011 to 2018 28 (47.5) 5 (17.8%) 11 (39.3%) 12 (42.9%)

Age in HIV diagnosis (years)

33 to 49 15 (25.4) 2 (13.3%) 5 (33.3%) 8 (53.4%)

 0.145²50 to 59 31 (52.6) 8 (25.8%) 14 (45.2%) 9 (29.0%)

≥ 60 13 (22.0) 2 (15.4%) 2 (15.4%) 9 (69.2%)

Age at the initiating of ART (years)

39 to 49 12 (20.3) 2 (16.7%) 3 (25.0%) 7 (58.3%)

 0.128²50 to 59 33 (56.0) 7 (21.2%) 16 (48.5%) 10 (30.3%)

≥ 60 14 (23.7) 3 (21.4%) 2 (14.3%) 9 (64.3%)

Time of diagnosis at the end of the study (years)

Up to 5 15 (25.4) 3 (20.0%) 5 (33.3%) 7 (46.7%)

0.930²6 to 10 21 (35.6) 3 (14.3%) 8 (38.1%) 10 (47.6%)

>10 23 (39.0) 6 (26.1%) 8 (34.8%) 9 (39.1%)

Number of ARTs used

1 ART 18 (3.05) 4 (22.2%) 6 (33.3%) 8 (44.5%)

 0.995²2 ARTs 15 (25.4) 3 (20.0%) 6 (40.0%) 6 (40.0%)

3 or more 26 (44.1) 5 (19.2%) 9 (34.6%) 12 (46.2%)

ART adherence

Yes 37 (62.7) 8 (21.6%) 10 (27.0%) 19 (51.4%)
 0.190¹

No 22 (37.3) 4 (18.2%) 11 (50.0%) 7 (31.8%)

HIV-related pathologies

Yes 14 (23.7) 2 (14.3%) 4 (28.6%) 8 (57.1%)
 0.569²

No 45 (76.3) 10 (22.2%) 17 (37.8%) 18 (40.0%)

Use of NRTI

Yes 58 (98.3) 12 (20.7%) 21 (36.2%) 25 (43.1%)
 1.000²

No 1 (1.7) 0 (0.0%) 0 (0.0%) 1 (100.0%)

Use of NNRTI

Yes 36 (61.0) 6 (16.6%) 15 (41.7%) 15 (41.7%)
 0.430¹

No 23 (39.0) 6 (26.1%) 6 (26.1%) 11 (47.8%)

Use of PI

Yes 34 (57.6) 7 (20.5%) 11 (32.4%) 16 (47.1%)
0.818¹

No 25 (42.4) 5 (20.0%) 10 (40.0%) 10 (40.0%)

PI usage time

Less than 5 years 9 (26.5) 1 (11.1%) 2 (22.2%) 6 (66.7%)

 0.795²5 to 10 years 5 (14.7) 1 (20.0%) 2 (40.0%) 2 (40.0%)

More than 10 years 20 (58.8) 5 (25.0%) 7 (35.0%) 8 (40.0%)

Current Statin Use

Yes 5 (8.5) 3 (60.0%) 1 (20.0%) 1 (20.0%)
 0.101²

No 54 (91.5) 9 (16.7%) 20 (37.0%) 25 (46.3%)

Note: Median (Interquartile Amplitude) .¹p-value of chi-square test for independence.²p-value of fisher's exact test. Kruskal-Wallis test ³p-value.

Table 2: Distribution of blood glucose classification according to disease time, ART, adect and statin
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Table 4 presents the scales and geriatric clinical dimension, the 
Framingham score and laboratory tests of the participants according to 
the blood glucose classification. The Framinghan score demonstrated 
a higher prevalence of high-risk CVD in the T2DM (91.7%) and 
PD (52.4%) groups of patients. For the normal group, the highest 
prevalence was intermediate risk (42.3%). The homogeneity test was 
significant for the classification of the Framingham score (p-value = 
0.020), indicating that the risk of cardiovascular events differs between 
the glycemic groups, being higher for those with diabetes. For the 
metabolic measurements, there was a difference for HDL cholesterol 
(p-value = 0.038) and for the last blood glucose value (p-value < 
0.001). When comparing the HDL cholesterol levels between the 
groups, two by two, there was a significant difference only in the 
comparison between the group with T2DM and the normal group 
(p-value = 0.038). When comparing the blood glucose distribution 
between the classification groups, two by two, there was a significant 
difference between all comparisons: diabetic x pre-diabetic, diabetic 
x normal and pre-diabetic x normal (all comparisons with p-value < 
0.001).

Table 5 presents the distribution of the current ART regimen 
according to blood glucose classification. It appears that the most 
commonly used drugs by patients with diabetes are Efavirenz 
(NNRTI), Lavimudine (NRTI) and Zidovudine (NRTI). For the pre-

diabetic groups of and normal participants, the most commonly used 
drugs were Lamivudine (NRTI), Ritonavir (IP) and Tenofovir (NRTI).

Table 6 presents the mean and standard deviation of the time (in 
months) of using ART according to the classification of glycemia. 
It was verified that in the group of participants with T2DM, the 
drugs that had been used for the longest mean period of time were 
Zidovudine (NRTI), Lamivudine (NRTI) and Ritonavir (PI). For the 
PD group, the drugs that had been used for the longest mean period 
of time were Saquinavir (PI), Ritonavir (PI) and Lamivudine (NRTI). 
In the normal group, the drugs that had been used for the longest 
mean period of time were Saquinavir (PI), Zidovudine (NRTI) and 
Indinavir (PI).

Discussion

In this study, we evidenced a high prevalence of dysglycemia and 
a high risk of cardiovascular disease estimated by the Framingham 
score among older people living with HIV and receiving antiretroviral 
therapy. We observed an association between a sedentary lifestyle, 
coronary heart disease, HDL cholesterol levels and high current blood 
glucose in the T2DM and PD groups.

The prevalence of dysglycemia in older people living with HIV 
was 55.9%, 20.3% and 35.6% for T2DM and PD, respectively. Among 

Factor assessed n (%)
Blood glucose classification

p-value
Diabetic Pre Diabetic Normal

Arterial hypertension

Yes 24 (40.7) 7 (29.2%) 6 (25.0%) 11 (45.8%)
 0.240¹

No 35 (59.3) 5 (14.2%) 15 (42.9%) 15 (42.9%)

Coronary disease

Yes 2 (3.4) 2 (100.0%) 0 (0.0%) 0 (0.0%)
 0.039²

No 57 (96.6) 10 (17.5%) 21 (36.8%) 26 (45.7%)

Hepatitis C history

Yes 6 (10.2) 1 (16.7%) 4 (66.6%) 1 (16.7%)
 0.236²

No 53 (89.8) 11 (20.7%) 17 (32.1%) 25 (47.2%)

Current viral load

< 50 copies/ml 54 (91.5) 11 (20.4%) 20 (37.0%) 23 (42.6%)

 0.817250-1.000 copies/ml 2 (3.4) 1 (50.0%) 0 (0.0%) 1 (50.0%)

1.000-100.000 copies/ml 3 (5.1) 0 (0.0%) 1 (33.3%) 2 (66.7%)

Higher viral load

< 50 copies/ml 5 (8.5) 1 (20.0%) 1 (20.0%) 3 (60.0%)

 0.6572
50-1.000 copies/ml 14 (23.7) 4 (28.6%) 6 (42.8%) 4 (28.6%)

1.000-100.000 copies/ml 20 (33.9) 4 (20.0%) 5 (25.0%) 11 (55.0%)

≥ 100.000 copies/ml 20 (33.9) 3 (15.0%) 9 (45.0%) 8 (40.0%)

Current CD4

< 200 5 (8.5) 1 (20.0%) 2 (40.0%) 2 (40.0%)

 0.9862200 to 350 12 (20.3) 2 (16.6%) 5 (41.7%) 5 (41.7%)

>350 42 (71.2) 9 (21.4) 14 (33.3%) 19 (45.3%)

CD4 Nadir

< 200 6 (10.2) 2 (33.3%) 2 (33.3%) 2 (33.3%)

 0.6492200 to 350 12 (20.3) 1 (8.3%) 6 (50.0%) 5 (41.7%)

>350 41 (69.5) 9 (22.0%) 13 (31.7%) 19 (46.3%)

¹p-value of the chi-square test for independence. ²p-value of Fisher's exact test.

Table 3: Distribution of glycemia classification, according to the inventory of diseases of the assessed patients, viral load and CD4 T lymphocyte count.
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adults with HIV in the US, a prevalence of diabetes was observed of 
10.3%, with a higher incidence of younger individuals and no obesity 
[22]. Duncan, Golf et al. [23] recruited a group of ethnically diverse 
adults with HIV who were twice treated as outpatients in London 
in a cohort separated by ten years. T2DM prevalence in the initial 
cohort was 6.8% and 15.1% in the final cohort, with a higher risk of 
dysglycemia associated with time of infection, ART toxicity, increasing 
age and body mass index. In Africa, few studies have been conducted 

on the subject, with prevalences of 3.5 to 26.5% for T2DM and 20.2 to 
43.5% for PD, among adults with HIV on ART [24]. In Sub-Saharan 
Africa, data on T2DM are scarce and the high prevalence of anemia 
compromises the usefulness of glycated hemoglobin in the diagnosis 
of dysglycemia [25]. The prevalence of T2DM and PD in our study 
was higher than that observed in the literature, probably because it is 
a sample with a CA equal to or greater than 60 years in which most 
presented premature aging [26]. (Pathai23).

Factor assessed n (%)
Blood glucose classification (independent variable)

p-value
Diabetic Pre Diabetic Normal

Barthel index

Independent 59 (100.0) 12 (100.0%) 21 (100.0%) 26 (100.0%) -

Normal mini mental

 Yes 54 (91.5) 11 (91.7%) 19 (90.5%) 24 (92.3%)
1.000¹

 No 5 (8.5) 1 (8.3%) 2 (9.5%) 2 (7.7%)

Normal nutritional assessment

 Yes 54 (91.5) 12 (100.0%) 19 (90.5%) 23 (88.5%)
0.706¹

 No 5 (8.5) 0 (0.0%) 2 (9.5%) 3 (11.5%)

Urinary incontinence

 Yes 7 (11.9) 0 (0.0%) 3 (14.3%) 4 (15.4%)
0.4501

 No 52 (88.1) 12 (100.0%) 18 (85.7%) 22 (84.6%)

fecal incontinence

 Yes 1 (1.7) 0 (0.0%) 1 (4.8%) 0 (0.0%)
0.5591

 No 58 (98.3) 12 (100.0%) 20 (95.2%) 26 (100.0%)

normal vision

 Yes 13 (22.0) 5 (41.7%) 4 (19.0%) 4 (15.4%)

0.3831 No 8 (13.6) 2 (16.6%) 3 (14.3%) 3 (11.5%)

Use corrective lenses 38 (64.4) 5 (41.7%) 14 (66.7%) 19 (73.1%)

Normal hearing

 Yes 54 (91.5) 12 (100.0%) 18 (85.7%) 24 (92.3%)
0.5071

 No 5 (8.5) 0 (0.0%) 3 (14.3%) 2 (7.7%)

normal sleep

 Yes 40 (67.8) 9 (75.0%) 16 (76.2%) 15 (57.7%)
0.3363

 No 19 (32.2) 3 (25.0%) 5 (23.8%) 11 (42.3%)

Fall

 Yes 12 (20.3) 2 (16.7%) 2 (9.5%) 8 (30.8%)
0.2121

 No 47 (79.7) 10 (83.3%) 19 (90.5%) 18 (69.2%)

Medications

 No 20 (33.9) 1 (8.3%) 9 (42.9%) 10 (38.5%)

0.2221 1 to 3 medications 33 (55.9) 9 (75.0%) 11 (52.4%) 13 (50.0%)

 4 or more medications 6 (10.2) 2 (16.7%) 1 (4.7%) 3 (11.5%)

Framingham score

Low risk 8 (13.6) 1 (8.3%) 2 (9.5%) 5 (19.2%)

0.020¹Intermediate risk 19 (32.2) 0 (0.0%) 8 (38.1%) 11 (42.3%)

High risk 32 (54.2) 11 (91.7%) 11 (52.4%) 10 (38.5%)

Measurements assessed

Total Cholesterol (mg/dl) 196.0 (52.5) 207.0 (53.5) 206.0 (44.8) 0.780²

HDL cholesterol mg / dl) 39.2 (10.8) 40.0 (12.6) 44.4 (16.2) 0.038²

LDL cholesterol (mg/dl) 101.8 (72.3) 136.0 (46.5) 126.6 (35.0) 0.218²

Triglycerides (mg/dl) 161.0 (184.8) 181.0 (123.0) 132.5 (127.8) 0.660²

Triglycerides/HDL Ratio 4.0 (4.8) 5.0 (3.5) 3.0 (3.3) 0.207²

Last blood glucose (mg/dl) 132.4 (48.3) 103.9 (7.2) 90.0 (8.0) <0.001²

Last Hemoglobin (g/dl) 14.8 (3.2) 14.3 (2.6) 14.5 (2.5) 0.827²

Note: Median (Interquartile Range) ¹p-value of Fisher's exact test. ²p-value of the Kruskal-Wallis test. 3p-value of the chi-square test for homogeneity.

Table 4: Geriatric scales, geriatric clinical dimension, Framingham score and laboratory tests of participants according to blood glucose classification.
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Additionally, persistent inflammation in PLHIV (inflammaids) 
and senescence (inflammaging) also contribute to multiple diseases 
such as diabetes, CVD, kidney disease and others. Although the 
specific mechanisms of each process – HIV, aging, comorbidities 
– may be unique or shared, biomarkers of immune activation and 
inflammation (IL-6, CD14, CD163, D-dimer, Tumor Necrosis Factor) 
are known to be associated with the development and progression of 

pathologies in PLHIV. Inflammation is also linked to comorbidities in 
older people with no HIV [8,27]. A cohort assessed twice in a period 
separated by a peirod of 10 years, identified that the longer duration of 
HIV status and exposure to ART were determinants for dysglycemia 
[23]. In our research, the participants in the group with less biological 
aging and a greater frequency of T2DM had a longer period of time of 
a diagnosis of HIV infection and exposure to ART.

Current ART scheme n (%)
Blood Glucose Classification

Diabetic Pre Diabetic Normal

Abacavir 49 (2.0) 1 (2.5%) 1 (1.4%) 2 (2.2%)

Atazanavir 14 (6.9) 2 (5.0%) 6 (8.1%) 6 (6.7%)

Darunavir 10 (4.9) - 4 (5.4%) 6 (6.7%)

Didanosine 1 (0.5) - 1 (1.4%) -

Dolutegravir 14 (6.9) 3 (7.5%) 4 (5.4%) 7 (7.9%)

Efavirenz 23 (11.3) 6 (15.0%) 7 (9.5%) 10 (11.2%)

Etravine 1 (0.5) 1 (2.5%) - -

Lamivudine 42 (20.7) 5 (12.5%) 17 (229%) 20 (22.6%)

Lopinavir 1 (0.5) 1 (2.5%) - -

Raltegravir 2 (1.0) 1 (2.5%) 1 (1.4%) -

Ritonavir 27 (13.3) 4 (10.0%) 11 (14.8%) 12 (13.5%)

Tenofovir 30 (14.8) 4 (10.0%) 11 (14.8%) 15 (16.9%)

Zidovudine 20 (9.8) 6 (15.0%) 8 (10.8%) 6 (6.7%)

Table 5: Distribution of current ART regimen according to blood glucose classification.

Time of using each type of ART Mean ± SD
Blood glucose classification

Diabetic Pre Diabetic Normal

Abacavir 54.67 ± 34.87 20.00 79.50 ± 7.78 49.67 ± 41.88

Atazanavir 45.55 ± 38.31 38.25 ± 25.25 41.43 ± 38.37 52.00 ± 45.32

Darunavir 26.30 ± 30.14 - 38.50 ± 38.17 18.17 ± 23.73

Didanosine 78.50 ± 79.64 28.00 91.50 ± 83.97 78.20 ± 90.42

Dolutegravir 19.79 ± 31.44 15.33 ± 11.72 32.25 ± 53.43 14.57 ± 22.88

Efavirenz 77.95 ± 54.11 71.25 ± 75.43 71.31 ± 57.02 87.94 ± 39.10

Efuvirte 7.00 - 7.00  

Estavudine 60.90 ± 53.20 63.67 ± 70.32 22.00 ± 13.45 88.00 ± 50.73

Etravine 24.00 24,00 -  

Indinavir 67.50 ± 64.59 28.00 ± 1.41 - 107.00 ± 79.20

Lamivudine 102.56 ± 68.67 117.08 ± 76.97 99.80 ± 54.72 97.80 ± 76.03

Lidovudine 105.00 -   105.00

Lopinavir 75.29 ± 50.08 88.40 ± 46.42 54.00 ± 41.13 85.50 ± 67.52

Nelfinavir 65.60 ± 60.53 78,50 ± 98,29 - 57.00 ± 47.13

Nevirapine 54.50 ± 6.36 - - 54.50 ± 6.36

Raltegravir 48.33 ± 30.11 24.00 60.50 ± 30.41 -

Ritonavir 101.17 ± 101.15 104.80 ± 41.88 138.82 ± 141.82 70.29 ± 67.68

Saquinavir 192.00 ± 24.04 - 209.00 175.00

Tenofovir 40.94 ± 39.06 35.20 ± 22.95 44.33 ± 43.64 40.32 ± 40.85

Zanivudine 37.00 37.00 - -

Zidovudine 103.69 ± 75.87 128.13 ± 60.39 86.53 ± 81.51 109.35 ± 76.60

Note: Media ± standard deviation.

Table 6: Mean and standard deviation of time (in months) of using ART according to blood glucose classification.



Endocrinol Diabetes Metab J, Volume 6(1): 8–9, 2022 

Isaura Romero Peixoto (2022) Older People Living with HIV and Antiretroviral Therapy: The Prevalence of Dysglycemia and Risk Factors

A sedentary lifestyle is a risk factor for the development of 
dysglycemia. In the sedentary participants of this study there was 
an equal prevalence of DT2 and PD, while in those physically active, 
the state of PD prevailed. Physical activity is linked to a reduction 
in the risk of diabetes in the general population, therefore, it is of 
express relevance for OPLHIV in view of the reduced practice of 
exercises observed in this population [19,23]. Segatto, Freitas et al. 
[28] demonstrated the protective effect of physical activity in the 
context of HIV, by verifying a lower incidence of lipodystrophy and an 
inverse relationship between physical activity and the concentration 
of central adiposity, which represent risk factors for the development 
of dysglycemia. Additionally, research conducted by Mutimura, 
Stewart et al. [29] reported that physically active individuals had 
higher CD4 levels. As in our study, Hoffmann et al. [30] assessing 
a cohort, concluded that there was a robust prevalence of coronary 
atherosclerosis in HIV patients and that glycemic levels were higher 
among those with atherosclerotic plaques and in the population 
with adequately controlled HIV, markers of immune activation were 
evidenced innate and arterial inflammation related to coronary artery 
disease (CAD). Endothelial dysfunction is the fundamental element of 
atherogenesis and represents the confluence of different processes. The 
endothelium is injured by the immunological, pharmacological release 
of particles secondary to the destruction of CD4+ T lymphocytes and 
an increased expression of adhesion molecules. Thus, an inflammatory 
cascade damages the vessel and promotes premature atherosclerosis. 
However, there are intricate specific viral mechanisms that promote 
sustained immunodeficiency, immune dysregulation/activation, and 
inflammation despite ART. Within this scenario, ART promotes a 
reduction of endothelial damage by controlling HIV infection, but 
harms this same endothelium through its involvement in glucose and 
lipid metabolism. Unquestionable conclusions on the role of ART in 
cardiovascular risk do not yet exist, since the regimens used make use 
of different class associations [31]. Currently, the recommendation 
for minimizing cardiovascular risk relies on the early initiation of 
ART and controlling traditional risk factors such as smoking, obesity, 
sedentary lifestyle, inadequate diet, among others [32].

The Framingham Risk Score is a widely used tool to estimate 
the absolute risk of developing cardiovascular disease over a 10-year 
period [33]. In this study, 91.7% of patients with T2DM and 52.4% of 
PD presented a high risk of CVD, according to the Framingham score, 
while most normal patients (42.3%) presented an intermediate risk. 
This finding is justified because it is a chronologically older population 
and with a prevalence of premature aging in 68.7% of the participants. 
While this score is easy to use, it may not be ideal for people with 
HIV because it does not include antiretroviral drugs, a fact that might 
generate a different risk. The duration of treatment and the large 
number of possible drug combinations make it difficult to assess the 
individual effects [34].

With regard to the metabolic measures, there was a difference 
for HDL cholesterol and blood glucose. Metabolic syndrome is an 
element of considerable importance in PLHIV, although estimates 
vary, partly due to the use of different diagnostic criteria and also 
due to the duration of the prescribed antiretroviral regimen and the 
differences between the populations studied. We observed a result 

with significance for two important components of the metabolic 
syndrome, with lower HDL and higher blood glucose in patients 
with T2DM followed by PD. Bezerra and Burgos [35], analyzing the 
lipid profile in PLHIV with coronary atherosclerosis, identified the 
protective role of HDL and its importance in preventing unfavorable 
early CAD outcomes, including death.

There are limitations to be observed in this study. The cross-
sectional design is able to appreciate associations but frustrates the 
assessment of causality. The limited sample size associated with 
geographic restriction and male predominance generate results that 
cannot be extended to all OPLHIV. However, it provides a significant 
contribution because it is a chronologically older population, which 
is growing worldwide, bringing together people who are aging with 
HIV and those who are acquiring HIV infection from the age of 60. 
Another relevant point is the use of biological age estimated with 
the use of artificial intelligence, which confirms previous studies 
on premature aging in HIV carriers. Moreover, since the study was 
conducted at two university hospitals with a specialized HIV service, 
we observed a greater commitment of the participants to their 
treatment associated with the multiprofessional follow-up, which 
probably did not distort the sample and corroborated the functional 
and cognitive preservation of the group. In Brazil, there are few 
studies with national representation that indicate the prevalence of 
dysglycemia in older people with HIV. Thus, this work may generate 
perspectives on the issue.

Responding to the objectives of the study, we evidenced a high 
prevalence of dysglycemia among older people living with HIV 
infection and receiving antiretroviral therapy and the high risk of 
cardiovascular disease in 10 years estimated by the Framingham score. 
We also found differences in the variables of physical activity, coronary 
heart disease and levels of HDL cholesterol and blood glucose. 
Prospective studies are needed in order to clarify any associations, and 
assess the relevance of pharmacological actions and lifestyle changes 
to prevent the development of PD and its progression to T2DM. Faced 
with the great challenge of human aging, screening and preventive 
measures need to be created and applied to older people. Health 
professionals need to pay attention to the possibility of HIV in this age 
group, thus avoiding late diagnosis. Physicians should minimize drug 
interactions by understanding aspects of the geriatric prescription and 
the possible weaknesses of this age group.
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