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tuberculosis 8.7 per cent (39/447), diabetes 4.9 per cent (22/447) and hepatitis
B 3.4 per cent (15/447). Of the total of 156 conditions recorded, hypertension
accounted for 28.8 per cent of events. In the bivariate analysis, age (p =
0.000119), age at HIV diagnosis (p = 0.0000362), site of follow-up (p =
0.002105) and marital status (p = 0.0001456) were independently associated
with comorbidities. The adjusted multivariate model showed that only the fol-
low-up site remained significantly associated (p = 0.002). Conclusion: People
living with HIV face a double burden of disease, combining persistent infec-
tious conditions and early-onset non-communicable diseases (hypertension,
diabetes). The systematic integration of screening for non-communicable dis-
eases into HIV diagnostic centers is a priority.
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1. Introduction

The advent and widespread use of highly effective antiretroviral treatments have
significantly transformed the natural history of HIV infection.

By restoring immune function and suppressing viral replication in the long term,
these therapies have extended the life expectancy of people living with HIV (PLHIV),
gradually bringing their life expectancy closer to that of the general population [1].

However, this therapeutic success has been accompanied by a major epidemio-
logical shift: the emergence of non-communicable diseases and non-AIDS-related
multimorbidity [2]. High blood pressure (HBP), type 2 diabetes, chronic kidney
disease, cardiovascular diseases and cancer are now the leading causes of morbid-
ity among people living with HIV on long-term antiretroviral therapy [3].

The development of these comorbidities results from a multifactorial mecha-
nism involving persistent low-grade systemic inflammation despite viral suppres-
sion, prolonged exposure to the metabolic toxicity of certain classes of antiretro-
virals, as well as risk factors linked to lifestyle and ageing.

Whilst multimorbidity is well documented in European and North American
cohorts such as the EuroSIDA cohort [4]-[8], the evolving dynamics of comor-
bidities in sub-Saharan Africa present a unique profile. Populations there face a
“double burden” of disease, where the rapid emergence of non-communicable
diseases linked to urbanization and nutritional transition is compounded by the
persistent burden of endemic co-infections (tuberculosis, viral hepatitis) [9].

The rise in these chronic comorbidities could reverse the upward trend in life
expectancy among people living with HIV, despite the effectiveness of antiretro-
viral treatments.

In Cote d’Ivoire, the lack of precise data on the cumulative range of chronic
comorbidities among people living with HIV limits response strategies.

The aim of this study is to analyse the socio-demographic characteristics and

DOI: 10.4236/0jmm.2026.164011

212 Open Journal of Medical Microbiology


https://doi.org/10.4236/ojmm.2026.164011

0. K. Danielle et al.

the range of chronic comorbidities accumulated over a period of 7 years and 5
months (January 2019 to June 2026) in two specialist HIV care centers, and to

identify the determinants associated with the onset of these conditions.

2. Materials and Methods
2.1. Study Setting

This was an observational, retrospective study with an analytical focus, conducted
in two leading healthcare facilities in the city of Abidjan, the first of which was the
Pulmonology Department (PPH) at the Cocody University Hospital (CHU). This
department is situated within a tertiary care center and specializes in the integrated
management of infectious lung conditions, including tuberculosis, non-infectious
lung diseases and HIV/AIDS. The department provides medical care for both in-
patient and out-patient patients and is equipped with state-of-the-art facilities and
several university-trained specialists in respiratory medicine. The second depart-
ment is the Outpatient Care and Counselling Unit (USAC), known as the “day
hospital”, located at the Treichville University Hospital Centre (CHU), which pro-
vides medical care exclusively for people living with HIV (PLHIV) who are not

hospitalized. The period of patient care spanned from January 2019 to June 2026.

2.2. Study Population and Inclusion Criteria

The study population consisted of adult patients who had been screened for and
were being monitored for HIV infection. Patients aged 18 years or over, who were
HIV-positive (HIV-1, HIV-2 or HIV-1/2 co-infection), followed at one of the two
sites during the study period, and with a usable medical record were included.
Excluded were patients lost to follow-up and those with an unusable clinical rec-

ord or with more than 20 per cent of data missing for the primary variables.

2.3. Data Collection

Data were collected from 1 July to 30 July 2026. A well-structured, standardized
data collection form, implemented via the Kobo toolbox platform, was used to
gather data from medical records (paper and/or electronic). The variables studied
included socio-demographic data (age, sex, place of residence (Abidjan or the in-
terior of the country), marital status, educational attainment), and clinical and
biological data (age at the time of HIV diagnosis, HIV type (HIV-1, HIV-2, HIV-
1 and HIV-2 co-infection), and place of care).

The variable of interest was “chronic comorbidity”. This was defined as the sim-
ultaneous presence of one or more long-term conditions, without there neces-
sarily being a direct causal link between them [10].

The comorbidities studied were categorized into two distinct groups: 1) non-
communicable diseases (high blood pressure, heart failure, myocardial infarction,
depression, insomnia, anxiety, age-related memory loss or impaired concentra-

tion, type 2 diabetes, dyslipidemia, obesity, chronic kidney disease, and cancers of
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the lung, liver, ovaries and anus) and 2) chronic or recurrent infectious co-infec-
tions (pulmonary tuberculosis, hepatitis B).

These comorbidities were identified either by the presence of a diagnostic code
for the condition in the medical record or by a documented prescription for a
specific long-term treatment (antihypertensives, antidiabetics, antituberculosis
drugs, etc.).

Multimorbidity has been defined as the concurrent presence of at least two

chronic comorbidities in the same patient.

2.4. Data Analysis

The data collected following the survey were entered using the Kobo Toolbox soft-
ware (Android version v2025.3.3) and analyzed in two phases using RStudio (ver-
sion 2025.05.1+513). The descriptive phase was used to describe qualitative vari-
ables as proportions and quantitative variables as means, standard deviations and
extremes. A bivariate analysis was carried out to examine the interactions between
the independent variables (such as socio-demographic, clinical and biological
characteristics) and the dependent variable (comorbidity (yes/no)). A comparison
of proportions was carried out using the chi-squared test or Fisher’s exact test,
depending on which was appropriate. The test was considered significant if the p-
value was less than 0.05. For the multivariate analysis, variables with a p-value <
0.25 in the bivariate analysis were included in the stepwise descending multivari-
ate logistic regression model. The adjusted odds ratio (aOR), together with its 95%
confidence interval, was calculated.

2.5. Ethical Considerations

The National Ethics Committee for Life Sciences and Health (CNESVS) has issued
its ethical opinion on this study (reference number: 197-20/MSHP/CNESVS-kp).

3. Results

Out of a total of 590 records reviewed for the period 2019-2026, 143 records were
excluded due to missing data, representing 24.2 per cent of the initial total; a total
of 447 records meeting the inclusion criteria were retained. All patients included
(100 per cent) were receiving antiretroviral treatment. With regard to socio-de-
mographic characteristics, the study population had a mean age of 45.7 years, with
a standard deviation of 11.6 years. The predominant age group was patients aged
between 40 and 50 years (30.4 per cent). Women were over-represented at 64 per
cent, with a sex ratio of 0.56. The majority of patients (91.6 per cent) lived in
Abidjan and most (61.7 per cent) were being treated in the respiratory medicine
department.

Nearly half, or 46.1 per cent, were single. Married patients and those living with
a partner accounted for 21.5 per cent and 25.3 per cent respectively. Patients with
a higher education qualification and those with a secondary school qualification

accounted for 31.0 per cent and 34.3 per cent respectively.
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Table 1. Socio-demographic and biological characteristics of the population.

Number of staff Percentage

Variables () %)
Socio-demographic characteristics

Tracking website n = 447
PPH 276 61.7
USAC 171 38.3

Age group of patients (in years) n = 447
[18 - 30[ 45 10.1
[30 - 40[ 92 20.6
[40 - 50[ 136 30.4
[50 - 60[ 122 27.3
260 52 11.6
Sex n = 447
Woman 286 64.0
Man 161 36.0
Place of residence n = 439++

Abidjan 402 91.6
Interior 37 8.4

Level of study n = 432++
Not in education 58 13.4
Primary 92 21.3
Secondary 148 34.3
Superior 134 31.0

Marital status n = 438++
Single 202 46.1
Cohabitation 111 25.3
Divorce 6 1.4
Married 94 21.5
Widower 25 5.7

Biological characteristics
Type of HIV n = 447
VIH 1 417 93.3
VIH 1+2 20 4.5
VIH 2 10 2.2
Age at the time of diagnosis of HIV infection n = 447

[18 - 30[ 78 17.4
[30 - 40[ 121 27.1
[40 - 50[ 146 32.7
[50 - 60[ 73 16.3
=60 29 6.5

++ Data were missed.
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Patients who tested positive for HIV between the ages of 40 and 50 and those
who tested positive between the ages of 30 and 40 accounted for 32.7 per cent and

27.1 per cent, respectively. The predominant HIV type was HIV-1 (93.3 per cent)

(Table 1).

With regard to clinical characteristics, 28 per cent of the total population had
atleast one chronic comorbidity. The main comorbidities were: hypertension 10.1
per cent (45/447), tuberculosis 8.7 per cent (39/447), diabetes 4.9 per cent (22/447)

and hepatitis B 3.4 per cent (15/447) (Table 2).

Table 2. Breakdown of patients by number of comorbidities and list of conditions recorded

during the study period (January 2019-June 2026).

Variables Staff numbers (n)

Percentage (%)

The presence of comorbidities in patients n = 447

No 322
Yes 125

Burden of disease per patient n = 447

No comorbidities 322
Just one comorbidity 99
>2 comorbidities 26

72.0
28.0

72.0
22.2

5.8

Breakdown of comorbidities recorded during the study period

(Total events = 156) Q

High blood pressure 45
Tuberculosis 39
Diabetes 22
Hepatitis B 15
Asthma 9
Kidney failure 8
Sickle cell anaemia 4
Cancer 4
Gastric ulcer 3
Heart failure 2
Neurological disorder 2
Psychiatric disorders 1
Morbid obesity 1
Human papillomavirus infection 1

10.1

8.7

4.9

3.4

1.78

1.79

0.89

0.89

0.44

0.45

0.45

0.22

0.22

0.22

Q: total number of events.

The trend in the cumulative prevalence of chronic comorbidities from January

2019 to June 2026 is shown in Figure 1.
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Figure 1. Trends in the prevalence of chronic comorbidities recorded during the study
period from January 2019 to June 2026.

The cumulative prevalence of each type of chronic comorbidity is shown in
Figure 2.

Human papillomavirus... s 0.6
Morbid obesity = 0.6
Psychiatric disorders = 0.6
Neurological disorder = 1.3
Heart failure = 1.3
Gastric ulcer mm 2
Cancer mmm 26
Sickle cell anaemia msm 2.6
Kidney failure —msssss 51
Asthma messsss 5.8
Hepatitis B msssssssss 9.6
Diabetes mss—— 141

Chronic comorbidities

Tuberculosis 25

High blood pressure s 8.8

0 10 20 30 40

Range of chronic comorbidities recorded in the study population
from 2019 to 2026

Figure 2. Prevalence of comorbidities recorded during the study period (2019 to 2026)
among people living with HIV (PLHIV) in the PPH and USAC programmes.

3.1. Bivariate Analysis

A statistically significant association (p < 0.05) was found between chronic
comorbidity and the site of follow-up (p = 0.002105), age (p = 0.000119), marital
status (p = 0.0001456) and age at the time of HIV seropositivity detection (p =
0.0000362) (Table 3).

3.2. Multivariate Analysis and Assessment of Multicollinearity

In the final multivariate model (Table 4), only the study site emerged as an inde-

pendent factor significantly associated with comorbidities among people living

DOI: 10.4236/0jmm.2026.164011

217 Open Journal of Medical Microbiology


https://doi.org/10.4236/ojmm.2026.164011

0. K. Danielle et al.

with HIV. Patients treated at the USAC site had a significantly higher risk of hav-
ing a comorbidity compared with those at the PPH site (ORa = 2.02; 95% CI: [1.30
- 3.14]; p = 0.002).

Table 3. Bivariate analysis of the relationships between population characteristics and

comorbidity.
Total workforce Comorbidities n (%) p-value
Year in which monitoring began 0.3275
2019 106 22 (20.8) NS
2020 53 21 (39.6)
2021 62 18 (29.0)
2022 53 14 (26.4)
2023 59 16 (27.1)
2024 42 12 (28.6)
2025 60 20 (33.3)
2026 12 2 (16.7)
Tracking website 0.0021
PPH 276 63 (22.8) S
USAC 171 62 (36.3)
Age 0.0001
[18 - 30[ 45 3 (6.7) S
[30 - 40[ 92 18 (19.6)
[40 - 50] 136 37 (27.2)
[50 - 60[ 122 48 (39.3)
>60 52 19 (36.5)
Age at the time of HIV diagnosis 0.00003
[18-30[ 78 9(21.4) S
[30 - 40[ 121 24 (30.1)
[40 - 50[ 146 52 (29.2)
[50 - 60[ 73 27 (14.3)
>60 29 13 (5.0)
Sex 0.8300
Woman 286 79 (27.6) NS
Man 161 46 (28.6)
Place of residence 0.0892
Abidjan 402 110 (27.4) NS
Interior 37 15 (40.5)
DOI: 10.4236/0jmm.2026.164011 218 Open Journal of Medical Microbiology
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Continued
Level of study
Not in education 58 20 (34.5) 0.5147
Primary 92 22 (23.9) NS
Secondary 148 43 (29.1)
Superior 134 35 (26.1)
Marital status 0.0001
Single 202 46 (22.1) S
Cohabitation 111 31 (27.9)
Married 94 30 (31.9)
Widower 25 16 (64.0)
Type of HIV 0.298
HIV 1 417 115 (27.6) NS
HIV 142 20 5 (25.0)
HIV 2 10 5 (50.0)

S = significant; NS = not significant.

Table 4. Multivariate analysis of comorbidity and population characteristics.

Odds ratio P 95 per cent confidence interval
Tracking website

USAC 2.0208 0.002 [1.30 - 3.14]

PPH 1

Age
[18 - 30] 1
[30 - 40[ 3.2328 0.120 [0.73 - 14.21]
[40 - 50[ 3.2970 0.171 [0.59 - 18.15]
[50 - 60[ 3.7545 0.153 [0.61 - 23.00]
SUP 60 2.0493 0.500 [0.25 - 16.47]

Age at the time of diagnosis
of HIV infection
[18 - 30[ 1
[30 - 40[ 1.1213 0.838 [0.37 - 3.35]
[40 - 50] 2.4348 0.181 [0.66 - 8.95]
[50 - 60[ 2.8070 0.171 [0.64 - 12.30]
SUP 60 5.2142 0.084 [0.80 - 33.92]
Type of HIV

VIH 1 1.1712 0.774 [0.39 - 3.44]

VIH 2 2.1773 0.364 [0.40 - 11.69]
VIH 1+2 1
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However, after adjustment, the age of the population, the age at which HIV
infection was detected and the type of HIV (HIV-1, HIV-2, HIV 1+2) showed no
statistically significant association with the occurrence of a comorbidity (p > 0.05),
although a non-significant trend was observed for individuals diagnosed at the
age of 60 or over (ORa = 5.21; 95% CI: [0.80 - 33.92]; p = 0.084).

To verify the assumptions underlying the multivariate logistic regression
model, a multicollinearity analysis was carried out (Table 5). The variance infla-
tion factor (VIF) values ranged from 1.01 to 1.41 and the tolerance values from
0.710 to 0.990, confirming the absence of multicollinearity between the adjusted

independent variables.

Table 5. Tests for multicollinearity.

VIF Tolérance
Study site 1.01 0.990
Age 1.41 0.710
Age at HIV diagnosis 1.41 0.710
Type of HIV 1.01 0.988

VIF: variance inflation factor.

4. Discussion

The aim of this multicenter, analytical cohort study was to assess the patterns and
determinants of non-AIDS multimorbidity among 447 people living with HIV
(PLHIV) in Cote d’Ivoire between 2019 and 2026. It highlights a young population
with a clear female predominance (64 per cent, sex ratio 0.56), with a mean age of
45.7 £+ 11.6 years. This demographic profile is consistent with those reported by
several authors from West and Central Africa, notably from Liberia [11], Burkina
Faso [12], Togo [13] and Cameroon [14]. However, it contrasts significantly with
that of Western European cohorts (such as the ATHENA cohort), whose records
and demographic modelling indicate a median age of around 52 years among peo-
ple living with HIV [interquartile range: 42 - 60 years] and where the population
under study is predominantly male [15].

This contrast could be explained by the widespread and early introduction of
effective treatments as early as 1996 in northern countries, which instantly halted
mortality at a young age. In the South, universal access to antiretrovirals was de-
layed by around a decade [16]. Nevertheless, the predominant age group in our
study (40 - 50 years for 30.4 per cent of patients) and the age at diagnosis (32.7
per cent diagnosed between 40 and 50 years) indicate a gradual ageing of the
cohorts on antiretroviral therapy at the local level, bringing these patients into
the critical window of vulnerability to non-communicable diseases [17]. In Cote
d’Ivoire, the higher prevalence of HIV among women is largely explained by the
predominance of heterosexual transmission, combined with increased biological and

socioeconomic vulnerability in women [18]. This contrasts with epidemiological
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trends in many European countries, where transmission primarily occurs among
men who have sex with men (MSM) [19] [20].

With regard to the range of chronic comorbidities recorded during the study
period (2019-2026), 28 per cent of people living with HIV had at least one chronic
comorbidity, of whom 22.2 per cent had a single comorbidity and 5.8 per cent had
multiple comorbidities (=2 comorbidities). In sub-Saharan Africa, the prevalence
of chronic comorbidities amongst people living with HIV who are on antiretroviral
therapy is rising sharply [21]. The figures from our study clearly illustrate the ep-
idemiological transition in Cote d’Ivoire. European studies, by contrast, report
higher overall prevalences of comorbidities and multimorbidity (reaching up to
40 - 60 per cent for comorbidities and 20 - 30 per cent for multimorbidity among
those aged over 50) [22]. This is explained by the more advanced ageing of Euro-
pean cohorts.

High blood pressure was the most common comorbidity identified, accounting
for 10.1 per cent (45/447). This figure is lower than the prevalence of high blood
pressure observed in cohorts from Western and Central Europe and North Amer-
ica, where a rate of 28.1% (95% CI: 24.5 - 31.9) was recorded [23]. This difference
confirms the earlier widespread adoption of antiretroviral therapy in northern
countries compared with those in the south, as, according to several authors, HIV
and certain antiretroviral therapies (ART) increase the risk of high blood pressure
(HBP) beyond traditional risk factors, due to the chronic inflammation and met-
abolic changes they induce. Similarly, diabetes accounted for 4.9 per cent (22/447)
of comorbidities in our cohort. This rate is lower than the prevalences reported in
European cohorts (~6% to 12%) [24] and reflects the exposure of people living
with HIV (PLHIV) to new treatment regimens based on integrase inhibitors (INTs,
e.g. dolutegravir). These regimens have been widely adopted in the Global South
since 2018 and are recognised as promoting rapid weight gain and iatrogenic
dyslipidaemia [25]. Tuberculosis was the second most common comorbidity in
our study (8.7 per cent; 39 out of 447). Its prevalence illustrates the distinct char-
acteristics of sub-Saharan African cohorts compared with the European model
[26]. In Europe, tuberculosis has become a marginal opportunistic infection in
contemporary cohorts of people living with HIV (<2 - 5 per cent of cases), giving
way to non-AIDS-defining cancers (lung, prostate, colon) and coronary heart dis-
ease [27]. In our context, people living with HIV face a “double burden” of disease:
the persistence of endemic infectious risks (tuberculosis, hepatitis B at 3.4 per
cent) combined with the emergence of metabolic non-communicable diseases.

Renal failure accounted for 1.78 per cent (8 out of 447) of comorbidities. This
rate is similar to the EuroSIDA data (4.1 per cent to 6.9 per cent in older subjects)
[28]; however, its pathophysiology differs. Whilst renal decline in Europe is pri-
marily driven by senile nephrosclerosis and diabetes [29], it is predominantly mul-
tifactorial in African cohorts (HIV-associated nephropathy, tenofovir (TDF) tox-
icity, and post-infectious glomerulonephritis). Furthermore, the low proportion

of documented cancers (0.89 per cent; 4/447) in our study and of serious cardio-
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vascular complications (heart failure at 0.45 per cent (2/447)) suggests an under-
lying under-diagnosis. These low proportions are thought to be linked to limited
access to specialised imaging and pathological examinations, compared with the
routine blood tests and systematic CT scans carried out in Europe.

The study of factors independently associated with comorbidities, using bi-
variate analysis, identified four independent determinants (p < 0.05): age (p =
0.000119), age at the time of HIV diagnosis (p = 0.0000362), marital status (p =
0.0001456) and the centre of care (p = 0.002105).

The very strong association between age (overall and at the time of HIV diag-
nosis) and the development of comorbidities confirms the pivotal role of ageing
in the cardiovascular and immune systems. Being diagnosed with HIV at a more
advanced age (40 - 50 years) exposes the patient to a prolonged period of uncon-
trolled systemic inflammation, synergistically increasing cardiovascular and met-
abolic risk—a phenomenon also widely described in international cohorts [30]
(31].

The significant association between marital status and the onset of chronic
comorbidities (p = 0.0001456) highlights the impact of socio-economic determi-
nants and social support on treatment adherence, lifestyle (diet, physical activity)
and the use of primary healthcare services.

The strong association between the follow-up centre and the development of
comorbidities (p = 0.002105) reflects disparities in healthcare provision and
screening practices between centres. Variations in the availability of medicines,
the presence or absence of on-site specialists, and the rigour of medical coding in
patient records directly influence the detection and reporting of chronic condi-
tions.

In our study, the predominance of patients selected from the PPH at Cocody
University Hospital (61.7 per cent) could be explained by the fact that this depart-
ment houses a joint tuberculosis and HIV care unit, designed to prevent the frag-
mentation of care. This department is therefore a crucial epidemiological and clin-
ical hub for people living with HIV in Abidjan. This observation corroborates the
study by Koffi and colleagues, who demonstrated the prevalence and trends in
tuberculosis and HIV co-infection from 2007 to 2016 [32].

Multivariate logistic regression analysis identified the follow-up site (p =
0.002105) in the final model as the only independent factor significantly associ-
ated with comorbidities in people living with HIV. This finding could be ex-
plained by the fact that, in our context, university hospitals are referral centres
within the health districts. They have qualified staff and better-equipped facilities,
thereby ensuring high-quality patient care.

4.1. Limitations

This study has several limitations that should be highlighted. Firstly, the retro-
spective data collection—based on the extraction of medical records without re-

peated biological measurements—creates a risk of underestimation bias (particu-
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larly for early-stage renal failure, dyslipidemia and oncological abnormalities).
Secondly, the lack of precise data on the duration of exposure to the various mol-
ecules in the antiretroviral treatment meant that it was not possible to isolate the

proportion attributable to iatrogenic effects of the medication.

4.2. Conclusion and Recommendations

This study demonstrates that the clinical landscape for people living with HIV in
Cote d’Ivoire is rapidly shifting towards a pattern of early multimorbidity, domi-
nated by hypertension and diabetes, whilst the burden of other infectious diseases
(tuberculosis, hepatitis B) remains significant. In light of this, there is an urgent
need to shift the model for HIV screening and management towards integrated
care (routine blood pressure and blood glucose monitoring at every HIV consul-

tation) in order to ensure a long and healthy life for people living with HIV.
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