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ABSTRACT

Background: With these data from 2021 from Yucatan Mexico has an incidence of 21.7x100000 inhabitants
and ranks 5™ at the national level of incidence. Based on a previous finding of the presence of proviral DNA
in 24% of patients on antiretroviral treatment, with undetectable HIV viral load (> 20 viruses per pL), TCD4+
>500 x mL, and treatment adherence;

Objectives: We decided to conduct this study in patients who strictly meet the criteria for adherence to
treatment and undetectable HIV viral load (> 20 viruses per pL), TCD4+ >500 x mL. for finding proviral DNA.

Study Design: The following data was obtained from each patient: age, sex, education, marital status and
sexual orientation and history, antiretroviral treatment, other sexually transmitted diseases, risky practices,
route of HIV transmission, time of HIV infection, last count of CD4 T lymphocytes, and HIV viral load and PCR
was carried out on total leukocytes, stained with ethyde bromide

Results: Thirty-nine people patients with HIV under ART or HAART participated. It is worth mentioning that
this group of patients has never presented an AIDS picture; shortly after serological diagnosis and confirmation
by RT-PCR, the patients began the treatment. The proviral DNA was detected in 15 patients (38.46%).

Conclusions: The HIV proviral DNA indicates the persistence of the virus in patients with treatment and even
in controlled patients, with an adequate response to treatment in this study.
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Background national incidence of 19.2 x 100,000 inhabitants and ranks 5th at the

Acquired Immunodeficiency Syndrome (AIDS) is a set of clinical

national level of incidence [4] Although it has not yet been possible
to eradicate HIV, antiretroviral therapy (ART) can control the replica-

manifestations leading to the deterioration of the immune system.
AIDS is caused by the Human Immunodeficiency Virus (HIV), is a ma-
jor global public health problem. [1-3]. In Mexico, during 2021, 13,139
became newly infected with HIV (with 328,791 cases accumulated
since 1983). In Yucatan, there were 438 new cases, of which 396 were
in men and 42 in women. With these data from 2021, Yucatan has a

tion of the virus so that people with HIV can lead healthy and produc-
tive lives. Since 1996, the use of highly active antiretroviral therapy
(HAART) as a combination of antiretroviral therapy dramatically sup-
presses viral replication and has significantly reduced the morbidity
and mortality of patients with HIV [5,6]. Until June 2016, 18.2 million
people with HIV/AIDS worldwide received ART. Between 2000 and
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2015, new HIV infections decreased by 35% and HIV/AIDS-related
deaths by 28%, indicating that approximately 8 million deaths were
averted. It is estimated that expanding ART to all people with HIV/
AIDS could help to prevent 21 million HIV/AIDS-related deaths and
28 million new infections by 2030 [7]. Plasma HIV RNA viral load and
TCD4+ lymphocyte count are currently the conventional tests used to
assess HIV patients and their response to treatment.

Objectives

Based on a previous finding of the presence of proviral DNA in
30% of patients on ART. We decided to conduct this study in patients
who strictly meet the criteria for adherence to treatment and unde-
tectable HIV viral load (> 20 viruses per puL), TCD4+ >500 x mL.

Study Design

CAPASITS located in the OHoran” Hospital at Av. Itzaes x Awv. Ja-
cinto Canek in the Colonia Centro, CP 97000 (The Ambulatory Center
for the Prevention and Care of AIDS and Sexually Transmitted Infec-
tions) serves approximately 6,000 people with HIV, all They have free
attention, medications, consultations and psychological therapy. Of
these people, 600 comply with a strict adherence to treatment and
all their control and health tests are normal or negative, they are
called model patients. After the authorization in 2020 of the research
protocol by the ethics committee and research committee, 66 people
were invited to participate in our study, however, only 39 agreed to
participate in this study. The participants found to be eligible signed
the informed consent previous explanation by the study counselors.
Thirty-nine people with HIV, of legal age, under AntiRetroviral Ther-
apy (ART) or Highly Active AntiRetroviral Therapy (HAART), belong-
ing to a Self-Help Group of People Living with HIV in Mérida, Yucatan,
were enrolled. The following data was obtained from each patient:
age, sex, education, marital status and sexual orientation and history,
antiretroviral treatment, other sexually transmitted diseases, risky
practices, route of HIV transmission, time of HIV infection, time of
treatment, last count of CD4 T lymphocytes, and HIV viral load [per-
formed during the last 6 months]. A 5 mL sample of peripheral venous
blood with anticoagulant was taken. The DNA was purified from total
leukocytes and plasma with QlAamp Viral DNA Mini Kit (Qiagen). The
RT-PCR was performed with the following primers [8],

1)  GP40. TCTTAGGAGCAGCAGCGAAGCAACTATGGG
2) GP41. AACGACAAAGGTGAGTATCCCTGCCTAA

3) GP46. ACAATTATTGTCTGGTATAGTGCACAGCA
4)  GP47.TTAAACCTATCAAGCCTCCTACTATCATTA

The gels were processed in 2% agarose, stained with ethidium
bromide, and observed under ultraviolet light. Molecular weight con-
trol and positive and negative control were used.

Results

Thirty-nine people patients with HIV under ART or HAART par-
ticipated. It is worth mentioning that this group of patients has nev-
er presented an AIDS picture; shortly after serological diagnosis and
confirmation by RT-PCR, the patients began the treatment. The pro-
viral DNA was detected in 15 patients (38.46%). Ninety-two-point-
seven percent of the participants were men, and the mean age was 38
years (SD +10.8 years). The sociodemographic variables of the sam-
ple are presented in Table 1. Regarding the history of HIV infection,
patients, including women, reported having acquired HIV through
sexual transmission, and the most common risk practices were sexual
relations of men with men, unprotected sex, and sex with strangers
or with people with HIV (Table 2). In addition to HIV, other sexually
transmitted diseases were mentioned by the patients (more than one
may coexist), including condylomatosis 17.1%, genital herpes 9.8%,
gonorrhea 12.2%, syphilis 17.1%, and chancroid 2.4%.

Table 1: Distribution of sociodemographic variables.
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Variable Results
Age (years) Average 38
Women 3(7.3%)
Sex [n, (%)]
Men 38 (92.7%)
without studies 2 (4.9%)
Incomplete higo school 0
Complete high school 4(9.8%)
Schooling [n, (%)] Bachelor incompleta 3(7.3%)
Preparatoria completa 10 (24.3%)
Licenciatura 18 (43.9%)
Posgrado 2 (4.9%)
Single 26 (63.4%)
Married 5(12.2%)
Marital status [n, (%)] Free nion 7 (17.1%)
divorced 0
widower 3(7.3%)
Heterosexual 7 (17.1%)
Sexual orientation [n, (%)] Homosexual 32 (78.0%)
Bisexual 2 (4.9%)
Table 2: Risk practices.
Variable Results
Risk practices Men-to-men sexual relations 35 (85.4%)
[n, (%)] sex workers 2 (4.9%)
Unprotected sex 22 (53.6%)
Sex with strangers 12 (29.3%)
Sex with people with HIV 12 (29.3%)
46918
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Conclusion

This study worked with a heterogeneous group of men and wom-
en of different ages, educational levels, marital status, and sexual ori-
entation. The mean age of the patients was 38 years, which is within
the age group (30-39 years) reported with the highest prevalence of
HIV infection [9]. Regarding the distribution by sex of the patients
in this study, relatively low participation of female patients was ob-
served, with 92.7% males participating, above the 82% reported in
the WHO statistics [9]. The vast majority (78%) of the patients in the
study reported having a homosexual orientation. One aspect to high-
light is the high level of education of the patients in this study since
43.9% reported having a bachelor’s degree and 24.3% had completed
high school. This phenomenon is observed in people who are part of
self-help groups and who organize to demand their rights to univer-
sal health. [10] The main finding of this study was the possibility of
detecting HIV DNA in leukocytes of patients under HAART treatment
in 15 (38.5%) of the 39 participating patients with a normal CD4+
T cell count (2500 cells/pl), undetectable viral load, and treatment
adherence. We found few studies that try to define the role of provi-
ral DNA, from HIV mutations to excess viral integrase or inadequate
treatment; however, we can only know that our patients have treat-
ment adherence 11), which shows us the importance of continuing
with these proviral DNA studies. The HIV proviral DNA indicates the

persistence of the virus in patients with treatment and even in con-
trolled patients, with an adequate response to treatment [11].

In this study. Although practically new in our state and little stud-
ied in our country, these results do not agree with the obtained in
other studies, which this phenomenon is observed in the suppres-
sion of treatment or with other serious diseases. [12-14]. Although
this study focused on detecting HIV proviral DNA in peripheral blood
leukocytes, the possibility of carrying out a detailed analysis of the
presence of HIV DNA in different types of blood cells could provide
more information about viral reservoirs. Despite the principal cells
responsible for harboring HIV proviral DNA are CD4+ T lymphocytes,
these cells are not viral reservoirs; in recent years, the participation
of other types of cells has been studied such as hematopoietic stem
cells, macrophages, lymphoid tissue associated with the intestine, and
the central nervous system [13,15-18]. It is important to verify if this
proviral DNA is infectious, if it is due to an excess of viral production
from the reservoirs, and which patient’s unstudied characteristics are
associated to proviral DNA and treatment adherence. As a secondary
objective, this study analyzed the association between the presence
of HIV DNA in leukocytes and different characteristics of the patients;
however, no correlation was found with sociodemographic data, or
adherence to HAART [15]. Therefore, it is essential to continue with
the studies of patients with proviral DNA since we do not know or do
not find any answer in the literature (Figure 1).

Figure 1: Observe the PCR products, in 2% agarose gel, stained with ethidium bromide, from left to right, in lane 1 is the 100 bp molecular weight
marker. In lane 2 the positive control, lane 3, a patient sample with proviral DNA, lane 4, another patient sample with proviral RNA, lane 5, a

patient sample without proviral DNA, lane 8 negative test control.
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