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Abstract

The Human Immunodeficiency Virus (HIV) remains a major global public
health challenge. By 2022, there were nearly 39.9 million people globally living
with HIV, 53% are women and girls. Serodiscordant couples, a couple with
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one partner positive for HIV, play a critical role in HIV transmission. This is
particularly evident in sub-Saharan Africa, where up to 10.90% of couples are
serodiscordant, making them a key population for targeted prevention efforts.
This study aimed to determine the impact of viral load, antiretroviral therapy
(ART) adherence and the behavioral pattern of serodiscordant couple likely to
influence HIV transmission. A prospective study was carried out and con-
cerned HIV-1 serodiscordant couples. Parameters such as age, frequency of
HIV testing, duration of relationship, number of children, social status, and
educational level of partners were analyzed. Questionnaires were used to as-
sess emotional support, communication, and HIV knowledge. Adherence to
ART was assessed by pill counting and self-report. Plasma viral load of HIV-
positive partners was measured using the GeneXpert platform. Thirty-four
(34) HIV-1 serodiscordant couples were included in our study. Women (HIV
negative) had an average age of 33 + 2.21, while the HIV-negative men had an
average age of 40.63 £ 1.73. The frequency of HIV testing was 1.60 times/year
for women and 2.15 times/year for men. Analysis of viral load showed that,
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91.2% of HIV-positive partners had an undetectable viral load, with adherence
to ART observed in 91.2%. Open communication and emotional support were
present in 88.2% and 72.4% of partners respectively. Our results suggest that
HIV non-transmission in these couples is influenced by both treatment ad-
herence which contributed to viral load suppression and positive interper-
sonal relationships. Emotional support and open communication are key fac-
tors that could contribute to preserving the health of serodiscordant couples.
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1. Introduction

HIV-1 remains a major global public health challenge, with an estimated 39.9 mil-
lion people living with HIV according to the 2023 UNAIDS report [1]. In Chad,
the prevalence rate is estimated at 1.2% among the adult population, reflecting
progress in fighting HIV infection but also highlighting persistent challenges [2].
Among the 140,000 people living with HIV in the country, a significant propor-
tion belong to serodiscordant couples, where one partner is HIV-positive and the
other is HIV-negative [3]. These couples represent a key group for transmission
prevention, particularly in sub-Saharan Africa, where up to 10.90% of couples are
serodiscordant [4].

Research on HIV-1 has shed light not only on the biological mechanisms of
transmission but also on the human behaviors that influence these dynamics.
Among populations at-risk, HIV-negative partners in serodiscordant couples rep-
resent a particularly relevant study population. Although these individuals are ex-
posed to a higher risk of HIV infection, some remain HIV-negative despite having
close relationships with an HIV-positive partner [5] [6].

Studies have shown that the use of prevention methods, such as pre-exposure
prophylaxis and safer sex practices, significantly reduces the risk of transmission
[7]. Additionally, communication within the couple including discussions about
testing and adherence to antiretroviral treatment by the HIV-positive partner
plays a key role in prevention [8]. However, in Chad, cultural barriers and persis-
tent HIV-related stigma limit access to care and information, thereby hindering
preventive behaviors [9]. Furthermore, psychosocial factors such as social sup-
port, mental health, and education level also influence these behaviors [10].

In this context, our study aims to understand the contribution of viral load
suppression, antiretroviral therapy adherence, behavioral and psychosocial fac-
tors, as well as the relational dynamics of serodiscordant couples in Chad that
contribute to HIV-1 resistance among HIV-negative partners. This knowledge
is essential for designing targeted and effective interventions adapted to local

realities.
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2. Material and Methods
2.1. Study Population

The study population consisted of HIV-1 serodiscordant couples, monitoring in
the national reference laboratory for HIV and hepatitis and the laboratory of mil-

itary Instruction hospital at N°Djamena, Chad.

2.2. Type and Period of Study

A prospective study was carried out from October 2022 to October 2023 at the
National Reference Laboratory for HIV and Hepatitis and the Laboratory of the
Military Instruction Hospital of N’Djamena, with the collaboration of the Labor-
atory of Applied Biochemistry and Immunology of Joseph KI-ZERBO University,
Ouagadougou, Burkina Faso. HIV-1 serodiscordant couples who attended con-
sultations were included in the study. To be eligible, couples had to report being
sexually active for at least one year. “Sexually active” was defined as having en-
gaged in penile-vaginal penetrative sex with a primary partner at least once in the

past year.

2.3. Sampling

We did an exhaustive sampling, involving 34 serodiscordant couples meeting the
inclusion criteria. A pre-established questionnaire form containing the targeted
information was used to collect the data.
Inclusion criteria for the study were couples who:
- Had a confirmed serological status (one partner HIV-positive and the other
HIV-negative).
- Had been in a stable relationship for at least one year.

- Provided informed consent from both partners.

2.4. Viral Load Measurements

HIV-RNA viral load was measured in HIV-infected patients after six-month fol-
low-up. Five (5) mL of venous blood samples were collected from the HIV-posi-
tive partners into an ethylenediaminetetraacetic acid (EDTA) tube. Plasma was
obtained by centrifugation of the whole blood at 3000 rpm and then used to de-
termine the HIV-1 plasma viral load. HIV-RNA viral load was measured by Gen-
eXpert® technology (Cepheid, Maurens-Scopont, France). It is a fully automated
viral load analysis including RNA extraction and purification, reverse transcrip-
tion, and real-time cDNA quantification, all in a single cartridge. The Xpert HIV-
1 VL assay was conducted according to the manufacturer’s instructions. Briefly, 1
mL of plasma sample was added to the cartridge, which was then loaded into the
GeneXpert instrument. The steps of total RNA extraction, purification, reverse
transcription, and cDNA quantification were fully automated and carried out
within the cartridge system. The test can quantitate HIV-1 RNA over the range of
40 - 10,000,000 copies/mL.
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2.5. Measuring ART Adherence of HIV-Positive Partners

Adherence to ART was assessed by pill counting and self-report. For pill counting,
the date of withdrawal of the pill bottles was noted on the patient’s chart, then
every 10-day, patient was invited to count the remaining pills by telephone call, a
total of 180 pills were counted. To evaluate the self-reported adherence, validated
questionnaires, such as the Morisky Medication Adherence Scale (MMAS) were
administered during the monthly appointment, in order to assess the patient’s

perception of adherence.

2.6. Study Parameters

The study parameters were grouped into sociodemographic (age, sex, social status
and educational level), behavioral (adherence to ART of HIV+ partner, frequency
of HIV follow-up testing of HIV-negative partner, number of years since partner
became positive, frequency of sexual intercourse, duration of the couple’s mar-
riage, number of children since the positive partner learned status, and knowledge
of HIV transmission by HIV-negative partner), relational dynamics of the couples
(emotional support, open communication, and medical monitoring) and biologi-

cal parameters (plasma viral load of HIV-positive partners).

2.7. Data Collection and Processing

All statistical analysis was performed using SPPS statistical software version 22.0.
The Chi-square statistical test with a 95% confidence interval was used to define
the correlation between plasma viral load and ART Adherence. Differences were

considered significant for p-values < 0.05

2.8. Ethical Considerations

The study was approved by the Chad Ministry of Public Health through the Cen-
ter for Psycho-Medicosocial Support. The study was conducted according to Hel-
sinki’s declaration. All participants gave written informed consent to take part in
this study after having read the study information sheet and having any questions

answered. The privacy rights were observed at all times.

3. Results
3.1. Baseline Characteristics of the Study Participants

We included 34 HIV-serodiscordant couples. HIV-negative women accounted for
44.11% of cases. With an average age of 33 £ 2.21, they were tested around 1.6
times a year. HIV-negative women had been living with an HIV-positive partner
for around 8.6 years and had an average of 2.6 children. Among them, 86.7% had
alower socioeconomic status, and 40% had only a primary education. In contrast,
HIV-negative men in serodiscordant couples accounted for 55.89% of cases. Their
average age was significantly higher, reaching 40.63 + 1.73 years. They were tested
at 2.15 times a year and had been living with an HIV-positive partner for around
14.46 years. They had at least 3 children. Among them, 47.4% had a lower
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socioeconomic status, and only 36.8% had a primary education. Overall, serodis-
cordant couples reported an average of 3.24 sexual acts per week. Characteristics
of couples included in our study are presented in Table 1.

Table 1. Baseline characteristics of the study participants.

Women (n = 34) Men (n = 34) Couple
HIV+ HIV- HIV+ HIV-
Frequencies 19 15 15 19
Age + sem 30.84 £1.27 33+221 43.73+£2.19 40.63+1.73
Frequency of HIV NA  1.60(1-4) NA 2.15 (1 - 4)
test/year
st 224019
time elapsed since 9.26 (1 - 20) 14.46 (1 - 34)
serology discovery
Duration of marriage
(years) 8.63 (1 -20) 9.60 (3 - 25)
Number of children 2.57 (1-5) 3.20(0-9)
Social status
-Low 13 (86.70%) 9 (47.40%)
- Moderate 2 (13.30%) 10 (52.60%)
Educational level
- No schooling 3 (20%) 1(5.30%)
- Primary 6 (40%) 3 (15.80%)
- Secondary 4 (26.7%) 3 (36.80%)
- Higher 3 (13.30%) 8 (42.10%)

3.2. Analysis of Behavioral Patterns

We analyzed prevention methods such as pre-exposure prophylaxis used by sero-
discordant couple to prevent the infection of HIV negative partner. We observed
that not all couples participating in this study used pre-exposure prophylaxis
(PrEP) or condoms. Regarding the relational dynamics between the partners of
serodiscordant couples (Table 2), the results of our study showed that 30 (88.2%)
and 28 (72.4%) of HIV-positive partners had respectively a benefit of emotional
support and open communication from their HIV-negative partners. Adequate
medical monitoring had been reported by 27 (79.4%) participants. Unfortunately,
most of the participants had little knowledge of the modes of transmission of HIV
19 (55.9%) (Table 2).

3.3. Analysis of Viral Load and Antiretroviral Therapy Adherence

Viral load analysis showed that 31 HIV+ partners (91.2%) had plasma viral load

suppressed. Patients with unsuppressed viral load presented a mean of 6272.206
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(40 - 139,000) copies/mL (Table 3). Good adherence to ART was observed in 31
(91.2%) HIV-positive partners versus 3 (8.8%) with bad adherence. A strong

correlation between viral load and ART adherence was observed (p < 0.001)

(Table 4).

Table 2. Relationship dynamics of couples and knowledge of HIV transmission modes.

Emotional support Open communication Medical monitoring
No 4 (11.8%) No 6 (17.6%) Yes 7 (20.6)
Yes 30 (88.2%) Yes 28 (72.4%) No 27 (79.4)
Total 34 (100%) 34 (100%) 34 (100)
HIV transmission Knowledge Frequency Percentage
Good 9 26.5
Poor 19 55.9
Moderate 6 17.6
Total 34 100.0

Table 3. Distribution of plasma viral load in seropositive partners.

Viral load of HIV-positive partners Frequency Percentage

Mean: 6272.206 copies/ml (40 - 139,000)

40 - 999 (viral load suppressed) 31 91.2
>1000 (viral load not suppressed) 3 8.8
Total 34 100.0

Table 4. Cross-tabulated data between ART adherence and viral load.

Viral load
Total
0-999 1000 - 1999 139,000 - 139,999 70,000 - 70,999
Adherenceto  No 0 1 1 1 3
ART Yes 31 0 0 0 31
Total 31 1 1 1 34

4. Discussion

This study employed a conceptual framework to examine the role of viral load,
ART adherence, social and interpersonal dynamics in prevention of HIV-1 trans-
mission among serodiscordant couples. We revealed intricate dynamics, particu-
larly concerning demographic characteristics, testing behaviors, and social impli-
cations in addition to viral load supression and ART adherence.

In our sample of 34 serodiscordant couples, 44.11% of women are HIV-nega-
tive, with an average age of 33 years. In sub-Saharan Africa, it has been demon-
strated that women of childbearing age are disproportionately affected by the HIV
epidemic (UNAIDS, 2013). Among non-infected women, 86.7% had low social
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status, which may restrict their access to healthcare and education [11]. In con-
trast, HIV-negative men were older, with an average age of 40.63 years, reflecting
socioeconomic and cultural factors that influence partner selection and relation-
ship dynamics. These older men also appeared more likely to undergo regular
HIV testing, with an average frequency of 2.15 times per year, a finding that con-
trasts with the challenges in maintaining preventive behaviors observed in other
studies [12].

The average duration of relationships was 8.63 years for women and 14.46 years
for men, indicating relationship stability despite serodiscordance. This longevity
may facilitate the adoption of effective prevention strategies, such as the use of
ART to reduce transmission risk [13]. However, 40% of men and 86.7% of women
had only primary education or less, which may limit their understanding of risks
and prevention options [14].

The psychosocial implications in the lives of serodiscordant couple are also im-
portant. Couples often experience high levels of stress and anxiety related to man-
aging their serostatus, which can affect communication and decision-making re-
garding reproductive health [15]. Psychological support and HIV education are
crucial to help these couples overcome these challenges [16].

Emotional support plays a vital role in reducing stress and anxiety, improving
adherence to ART and pre-exposure prophylaxis (PrEP), and reducing risk be-
haviors [17] [18]. Couples with adequate psychosocial support are less likely to
experience HIV transmission [15].

Open communication between partners is also essential. Couples who com-
municate effectively are more likely to discuss risks and prevention strategies,
thereby reducing the risk of HIV transmission [12] [19]. However, only 26.5% of
HIV-negative partners had a good understanding of HIV transmission modes, a
gap that may contribute to risky behaviors [20] [21].

Among HIV-positive partners, 91.2% had an undetectable viral load, demon-
strating the effectiveness of ART. This finding supports the “U = U” (Undetectable
= Untransmittable) concept, which shows that an undetectable viral load virtually
eliminates the risk of sexual transmission [22] [23]. However, the 8.8% with an
unsuppressed viral load (ranging from 1000 to 70,999 copies/mL) represent a po-
tential transmission risk, highlighting the need for targeted interventions for these
individuals.

Finally, ART adherence was 91.2%, a high rate that largely explains the non-
transmission of HIV in these couples. However, non-adherence in some partners
can be attributed to factors such as forgetfulness, stigma, occupational demands,
or substance use [24]. The strong correlation between viral load and ART adher-
ence (p < 0.001) suggests that immunological and virological factors contribute to

HIV non-transmission in these couples.

5. Conclusion

Our study underscores the critical importance of ART adherence and effective

DOI: 10.4236/aid.2025.152020

274 Advances in Infectious Diseases


https://doi.org/10.4236/aid.2025.152020

S.l. Ahmat et al.

viral load control to reduce the risk of HIV transmission within serodiscordant
couples. These factors are essential to ensure the safety of the HIV-negative part-
ner. Additionally, behavioral aspects, including emotional support, open commu-
nication and HIV education, play an important role in the management of these
couples. Further studies, such as the detection of viral RNA in the genital secre-
tions of HIV-positive partners, could shed light on the mechanisms of non-trans-

mission of the virus in these couples.
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