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Abstract

Background: Optimizing antiretroviral therapy is an essential step to reach
the 90 - 90 - 90 targets. Despite tremendous progress made for antiretroviral
treatment (ART) to be accessible in countries with limited resources, health
care providers continue to face challenges due to the under-optimization of
ART due to therapeutic failures and poor retention. Objectives: To deter-
mine the prevalence of adverse therapeutic outcomes in a decentralized
health care center and to determine associated factors. Patients and Me-
thods: This is a cross-sectional descriptive and analytical study targeting
PLHIV, aged 18 years and over, on first line antiretroviral treatment (ART),
monitored onsite from February 1st to December 31st, 2018. A data collec-
tion form was completed from medical records (clinical, immuno-virological,
therapeutic and evolutionary). Data were also collected from interviews with
patients for additional socio-demographic information including the level of
HIV knowledge. Data were captured and analyzed using EPI 2002 and R
software. Proportions were compared using the chi -square and Fisher tests
and logistic regression. A value of p < 0.05 was considered significant. Re-
sults: 331 patients were enrolled with HIV-1 profile in 89% of the cases. A
proportion of 55% was married and 98% came from the rural area. 80% were
either not or poorly educated. The median of age was 44 * 11 years with a
F/M ratio of 3.5. 30% that had not shared their HIV status, and more than
half had a low knowledge of HIV transmission. At baseline, 56% were symp-
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tomatic at WHO stage 3 or 4. They had severe immunosuppression with a
median CD4 count of 217 + 187 cells/mm’; the viral load was detectable in
half of the patients with a median viral load (VL) of 97,000 £ 70,569 cp/ml.
The antiretroviral regimens combined 2 nucleoside reverse transcriptase in-
hibitor (NRTI) with 1 no nucleoside reverse transcriptase inhibitor (NNRTT)
in 88% of the cases. The median duration of follow-up was estimated at 60 +
43 months. The prevalence of adverse therapeutic outcomes was 36% (119
patients). The proportion of virological failure was 19%, lost follow up was
20% and the mortality was 4%. The adverse therapeutic outcomes were asso-
ciated with the age less than 25 years (p = 0.007) and with a late diagnosis
(CDA4 T cells at baseline less than 200 cell/mm?, p = 0.02). Conclusion: These
results suggest the need to make new therapeutic classes available for
first-line treatment and to promote actions improving retention in care.
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1. Introduction

Thirty-seven (37.9 million) people live with HIV/AIDS worldwide, according to
the estimates of the United Nations Programme on HIV/AIDS (UNAIDS) in
2018 [1]. The great majority of HIV-infected patients live in resource-poor
countries. Sub-Saharan Africa is paying a heavy burden with 25.6 million people
infected, more than two-thirds (69.4%) of cases. The advent of antiretroviral
treatment (ART) has revolutionized the management of HIV infection by
enabling lasting suppression of viral replication. This led to a drastic reduction
in HIV-related morbidity and mortality, a significant improvement in life ex-
pectancy and quality of life at individual level, a reduction in the incidence of the
disease in regions with good treatment coverage at community level [1] [2] [3].
There is compelling evidence that scaling up the quality of HIV treatment will
quickly save the lives of millions of people, protect them from the risk of infec-
tion and save financial resources in view to eradicate the HIV/AIDS epidemic
[4] [5] [6]. Thus, these scientific evidences have greatly influenced the WHO
guidelines regarding the introduction of antiretroviral treatment (ART). These
guidelines have evolved significantly from 2006 to 2015 and have certainly mo-
tivated the WHO (World Health Organisation) recommendations of 2015,
which suggest the test and treat of all PLHIV, regardless of their level of CD4
count [7]. These new recommendations are in line with the ambitious objectives
of the UNAIDS aiming at eliminating the epidemic of HIV AIDS by 2030
through 90 - 90 - 90 intermediate objectives. These objectives ambition to get
90% of people living with HIV to be screened, 90% of them on ART, and finally
to make the viral load undetectable in 90% of PLHIV under treatment [8] [9].
Senegal adopted this new approach in 2016 under the TATARSEN concept
“Test All, Treat All and Retain” [10]. In Senegal, the Senegalese initiative for
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access to antiretrovirals ARV (ISAARV) has been initiated since 1998. It fol-
lowed the various WHO recommendations for antiretroviral therapy. Decentra-
lization, which started in the 2000s, has led to a significant increase in the num-
ber of PLHIV on ART. The number of patients on ART has increased from
1.855 in 2004 to 23.202 in 2017 and 62% lived in rural areas [10] [11]. However,
despite all efforts to scale up treatment, health care practitioners still face some chal-
lenges within the management of HIV infection, including under-optimization of
ART.

This under-optimization of antiretroviral treatment is due in mainly to the
high prevalence of treatment failures despite the variety of antiretrovirals
(ARVs) on the market [12] [13], but also to the low retention of treatment due
to exit of PLHIV from the regular monitoring circuits [14].

Our study is therefore carried out in this context in one of the biggest decen-
tralized health care facility. Its purpose was to study the prevalence of adverse
therapeutic outcomes in PLHIV monitored at Roi Baudouin Health care center

and to determine associated factors.

2. Patients and Methods

Our study was conducted at the Unit of Internal Medicine and Dermatology of
Roi Baudoin health care center based in the outskirts of Dakar. This hospital is
one of the first health care facilities dedicated to the treatment of adults infected
with HIV in the context of decentralization. This is a cross-sectional and analyt-
ical study on PLHIV monitored onsite during from February 1st to December
31st, 2018. Subjects included in the study were aged 18 years and over, on first
line ART for more than 6 months, having received at least one viral load after
starting ART and followed during that period. Patients treated with triple thera-
py who did not perform any viral load (VL) and/or VL unavailable were not in-
cluded.

Operational definitions:

Virological failure has been defined as any viral load greater than 1000 cop-
ies/ml after at least 6 months of treatment.

Antiretroviral therapy attrition is the proportion of patients under treat-
ment and not transferred who died or were lost follow-up at 12, 24 or 36
months.

Patients lost follow-up LFUP: Any patient who has not shown up to the
health care center to collect their ARV's for three months after the last appoint-
ment and from whom the health center has no news.

Adverse therapeutic outcomes were defined as the proportion of patients
put on treatment who are either in virological failure or in attrition.

Data were collected using pre-established questionnaires filled out from med-
ical records and from interview with patients for additional information.

Lost to follow up and deceased patients were identified from the Excel file and

medical records. The Lost to follow up were sought by telephone reminder.
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Those who were found were subjected to the same interview form after obten-
tion of their informed consent. The data collected related to the so-
cio-demographic status (age, sex, marital status, profession, provenance), clinical
data (HIV profile, initial Body Mass Index (BMI), Initial WHO stage, gateway to
HIV care), para-clinical data (CD4 count, viral load, Hemoglobin, creatinine),
therapeutic data (ART regimens), evolutionary data (virological failure, LFUP,
death, success). All data were entered and analyzed using Excel, EPI INFO 2002
and R software. Descriptive statistics of frequency and average were used. Biva-
riate analysis was used by comparing the qualitative characteristics of the pa-
tients regarding the occurrence of adverse therapeutic events (virological failure
or attrition) using the Chi-square test or the exact Fischer test in accordance
with their applicability condition.

The influence of the independent variables on dependent variables (Treatment
outcome) was assessed using a multivariate logistic regression analysis.

All variables with p < 0.25 were retained in the initial multivariate model. The
other models were designed using the step-by-step approach, gradually remov-
ing the variables that do not provide enough information to the model.

The robustness (adequacy) of the final model was assessed using the test by
Hosmer and Lemeshow. The final model was selected using the Akaike Informa-
tion Criteria (AIC), which is a Parsimony Index. A value of p < 0.05 was consi-
dered significant in the final model.

For ethical considerations: An anonymous database was established from the
medical and social records of patients. No information was available to identify
the patients included in this study. For the interview with patient, the informed
and express consent of the patients was sought. The database remains the prop-
erty of Roi Baudoin Health care center. The study was authorized by the director

and by the medical committee of the health care center.

3. Results

Socio demographic aspects

A total of 331 patients data were collected. A clear female predominance was
noted with a F/M sex ratio of 3.5. The median age was 44 + 11 years. They came
from the rural area in 98% of cases. Almost a third (28.5%) had not shared HIV
status. More than three-quarters of the patients were poorly educated with 50%
without school education and 30% who stopped at primary school level, 17%
reached secondary education level and 2% had a higher education level. The lev-
el of HIV knowledge was low, 35% of the target did not know the means of pro-
tection against HIV infection, 57.3% had a low knowledge of the means of HIV
transmission. The mother-to-child transmission was the least known, unknown
by 65% of the target. More than Half of the target was married, the widowed
represented 22%, the divorced were 15% and 7% were single. 42% of cases were
unemployed. Traders represented 31% of cases and tailors were 17% of cases
(Table 1).
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Table 1. Epidemiological characteristics of patients.

VARIABLES NUMBERS (n = 331) PERCENTAGE
Gender
Female 257 89%
Male 74 11%
Median Age (years
(Standard Devia;gti(():’l: St(i Dev) 4l
Shared status (n = 274)
Yes 196 71.5%
No 78 28.5%
Level of knowledge HIV
modes of transmission (n = 274)
Good 117 42.7%
Poor 157 57.3%
Level of knowledge HIV modes of
transmission (n = 274)
Good 178 65%
Poor 96 35%
Level of knowledge HIV mother to child
transmission (MTCT) (n = 274)
Good 96 35%
Poor 178 65%
Provenance
Rural area 323 97.6%
Urban area 8 2.4%
Level of education
No school education 166 50.2%
Primary level 100 30.2%
Secondary level 57 17.2%
Higher level 8 2.4%
Marital status
Single 23 7%
Married 185 56%
Divorced 51 15%
Widowed 72 22%
Profession (n = 288)
No profession 120 42%
Traders 90 31%
Tailors 48 17%
Others 30 10%
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Clinical aspects

89.4% of patients were infected with HIV-1, 7% with HIV-2 and 3.6% with
HIV-1 and HIV-2 dually. At baseline, 56% of patients were symptomatic, classi-
fied in WHO stage 4 (35%), stage 3 (21.5%). 18% were in stage 2 and 25% in
stage 1. The median Body Mass Index (BMI) at the time of the initial examina-
tion was 19.36 + 4.4 kg/m’. 43% had a BMI less than 18.5 kg/m?, 45% of the tar-
get had a BMI between 18.5 and 25 kg/m*. A BMI greater than 25 kg/m’* was
noted in 12% of the patients. Opportunistic infections were present in 316 pa-
tients. These infections were dominated by digestive disorders in 28% of the
cases, cutaneous-mucosal affections in 25%, pulmonary diseases were present in
5% of cases.

Paraclinical aspects

Immunosuppression was generally severe at baseline with a median T cell
CD4 count of 217 + 187 cells/mm? About half (47%) had a CD4 count < 200
cells/mm?, 28% had a count between 200 and 350 cells/mm’, 13% had a rate be-
tween 350 and 500 and only 12% had CD4 count > 500 cells/mm”.

With regards to virological status, 168 patients benefited from a VL assess-
ment at baseline. Among them, 165 (44% of the target) had a detectable viral
load with a median VL of 97,000 + 70,569 copies/ml of blood. The median of
creatinine value was 8 + 5.6 mg/l. Transaminases and blood glycose levels were
normal. Slight anemia was noted with an median hemoglobin value of 11 + 1.9
g/dl. 71% had anemia with Hb value < 12 g/dl and 7% had severe anemia with
Hb < 8 g/ml. HBsAg was investigated in 98 patients (30%) and 5% of PLHIV
were diagnosed positive.

Therapeutic aspects

The antiretroviral regimen combined 2 nucleoside reverse transcriptase inhi-
bitor (NRTI) with 1 no nucleoside reverse transcriptase inhibitor (NNRTI) in
88% of the cases, 37 patients (11%) benefited 2NRTT and 1 protease inhibitor PI
based regimen. A treatment combining 3 NRTI was instituted in 2 patients
(Table 2).

Evolutionary aspects

The median duration of follow-up was 60 * 43 months. Compliance was
judged satisfactory in 90% of the cases. During the study period, the treatment
outcome was not favorable in 34% of the target. This unfavorable development
was a type of virological failure (36%) and attrition to care (24%). The time for
virological failure to occur was Month 12 in 40% of cases, 19% of virological
failures occurred at Month 24 follow-up and 27% at Month 36 follow-up.
Non-retention was 20.5% LFUP and 4.2% death. The time for onset of lost to
follow up was at Month 12 (21.5%), Month 24 (21.5%) and Month 36 (15%); the
mortality was 4.2% including 2 Deaths at Month 12 and 3Deaths at Month 24.
The search for patients lost to follow up made it possible to find 25 patients out
of 68 (36%). The reasons evoked by these found patients lost to follow up were

financial difficulties (36%) travel (36%), clinical improvement (20%).
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Table 2. Clinical, paraclinical and therapeutical characteristics of patients.

VARIABLES NUMBERS (n = 331) PERCENTAGE
Profile
HIV 1 296 89.4%
HIV 2 23 7%
HIV 1 and 2 12 3.6%
Median BMI (kg/m?) (Std Dev) 19.36 £ 4.4
WHO Stage
Stage 1 84 25.4%
Stage 2 60 18.1%
Stage 3 116 35%
Stage 4 71 21.5%
Median CD4 (cell/mm?) (Std Dev) 217 + 187
CD4
<200 155 47%
200 - 349 93 28%
350 - 499 43 13%
>500 40 12%
Median VL in cp/ml (n = 165) (Std Dev) 97.000 + 70.759
Median Creatinine (mg/1) (Std Dev) 8+5.6

Antigenemia HBS (n = 98)

Positive 05 5%
Negative 93 95%
Median Hemoglobin (g/dl) (Std Dev) 11+1.9

Therapeutic protocols

2NRTI/INNRTI 292 88%
2NRTI/1P1 37 11%
3NRTI 2 1%

Factors associated with adverse therapeutic outcomes

In bivariate analysis, the generally unfavorable therapeutic outcome was
greater in the young subject under 25 years (64% versus 34%) p = 0.007, but also
in those who had a severe immunosuppression with a CD4 count < 200 cell/mm’
(41% versus 30%) p = 0.02, low financial income (monthly income below
100.000 CFA francs) (31% versus 21%) p = 0.05, male sex (43% versus 34%) p =
0.07, the low level of knowledge on mother-to-child transmission (MTCT) (33%
versus 18%) p = 0.01.

In the final logistic regression model, only the three variables age, T cells CD4
and level of knowledge of MTCT were retained, the results of the final model
showed that age less than 25 years (p = 0.01) and severe immunosuppression (p

= 0.006) were significantly associated with the adverse outcome (Table 3).
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Table 3. Factors associated with adverse therapeutic outcomes.

Bivariate model Multivariate model
VARIABLES
OR 1C95% Pvalue OR IC95% P value
Age < 25 years 3.49 1.25 9.71 0.007 4.11 1.33 336 0.01
Gender: Male 149 0.88 2.56 0.07

Low financial

. 1.81 0.86 3.81 0.05
income < 100,000 per month

Low level of MTCT knowledge 2.1  1.10 433 0.01 1712 0.908 3.35 0.10

CD4 COUNT < 200 cells/mm® 161 1.02 2.52 0.02 225 126 4.07 0.006

4. Discussion

Scaling up antiretroviral therapy is essential to achieving the elimination goals of
HIV. In Senegal, the implementation of decentralized Health care center for
PLHIV has resulted in a significant increase in the number of patients on antire-
troviral therapy [11]. However, there is still the challenge of optimizing antire-
troviral therapy with high prevalence of treatment failure and also attrition on
ARVs. Within that framework, research into the determinants of therapeutic
outcomes (leaving the treatment circuit and therapeutic failures in patients on
ARVs) is nowadays crucial in order to inform programmatic decisions and to
help healthcare providers in targeting interventions.

Our study is one of the first carried out in the era of TATARSEN [10], which
aims to assess the determinants of adverse therapeutic outcomes in PLHIV fol-
lowed at Roi Baudouin Health care center. The study targeted 331 patients fol-
lowed from February to December 2018, under first-line antiretroviral treat-
ment. In our series, virological failure was defined as any VL greater than 1000
cp/ml. This definition is in accordance with WHO recommendations in coun-
tries with limited resources unlike the standards of Northern countries where
virological failure is fixed on a VL threshold <50 copies/ml. [15]. Thus, special
attention in addition to strengthening therapeutic education must be paid to pa-
tients who replicate between 50 and 1000 copies to minimize the occurrence of
mutations. This is even more true since a lot of scientific evidence has shown in
so-called controlled patients with persistent viral replication, a higher risk of
occurrence of therapeutic failure [16] [17] [18] [19]. Virological failure in our
series was 19%. This prevalence is like the one described by Boender (20) in
countries with limited resources, and lower than those described in the
sub-region precisely in Togo [21] and Burkina-Faso [22].

This high prevalence of virological failure in first-line treatment suggests the
need to make new treatment classes, namely integrase inhibitors, available to
improve the quality of first-line treatment for patients infected with HIV. WHO
recommendations [23] suggesting the use of protocols based on Dolutegravir as
first-line treatment of the patient infected with HIV are applied in Senegal. This
recommendation could help within the optimization of the ART but also the

monitoring of therapeutic failures [24].
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In addition to therapeutic failure, optimization of ART is hampered by attri-
tion to ARVs. In our series, the prevalence of attrition (death or Lost to follow
up) was 24%. The mortality was 4%, comparable on those described in several
African countries [25] [26]. This lethality is partly due to the delay in diagnosis
which constitutes a problem of the monitoring of the HIV infection in develop-
ing countries. Attrition was dominated by a high prevalence of lost to follow up
(20%). This prevalence is comparable on those described in India [27], higher
than those described in Burkina Faso [28] and South Africa [29].

As described in several studies [30] [31] [32], the main reasons for leaving the
treatment circuit, as mentioned by the patients lost to follow up found in our se-
ries were travel, geographic accessibility, financial difficulties [30]. Other reasons
such as stigma and structural constraints, namely long waiting times, were men-
tioned in certain studies [32] [33] [34] [35]. These findings therefore suggest the
need to develop an economic support program for poor PLHIV in addition to
strengthening the social support package. There is also a need to increase decen-
tralized Health care centers to better retain patients in care and to scale up care
differentiation to avoid structural causes such as waiting times [30] [33].

In general, the adverse event related to treatment was associated in our series
with severe immunosuppression testifying the late diagnosis of HIV infection.
This late recourse to care constitutes a monitoring issue with regards to HIV in-
fection in several African countries [36] [37]. This therefore suggests constant
advocacy with patients monitoring stakeholders for the early initiation of ART,
which have proven to be beneficial at both individual and collective levels [4]
[5].

The adverse events relating to treatment was associated with young age in our
series. This association corroborates what has been described in several studies
[38] [39]. The reasons which are mostly mentioned in the non-optimization of
ART in the young subject are the low compliance [40], the long duration of ex-
posure [41], the inadequacy of dosage [42]. Thus, it is necessary to reinforce
therapeutic education sessions for better adhesion of adolescents but also to
conduct mainly qualitative studies aimed at clarifying the factors of treatment
adverse events in young people.

Our study includes some limitations, namely the non-documentation of resis-
tance mutations associated with therapeutic failure. This is due to the limited
accessibility of genotyping which is done only in reference laboratories. The
prevalence of patients lost to follow up may be overestimated since some of them
may have died or may be followed at other health centers. However, despite
these limitations, we believe that the results of our study provide an important
insight into the factors associated with the adverse therapeutic outcomes (viro-
logical failure or attrition) and could inform programmatic decisions aimed at

promoting the optimization of ART.

5. Conclusion

Our study evaluated the determinants of adverse therapeutic outcomes treat-
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ment in a decentralized health care center. Our results show that the adverse
therapeutic outcomes are associated with late diagnosis of HIV infection and
with young age. Our study reveals that integrase inhibitors with a strong genetic
barrier must urgently be made available in Senegal to optimize antiretroviral
treatment, but also to develop programmatic strategies to promote early diagno-
sis and ART initiation and PLHIV retention in care, which are important
pledges to reach the 90 - 90 - 90 targets.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References

[1] UNAIDS (2019) Report on the Global AIDS.
https://www.unaids.org/sites/default/files/media_asset/2019-global-AIDS-update_e
n.pdf

[2] Cain, L.E, Logan, R., Robins, ].M,, et al. (2011) When to Initiate Combined Antire-
troviral Therapy to Reduce Mortality and AIDS-Defining Illness in HIV-Infected
Persons in Developed Countries: An Observational Study. Annals of Internal Medi-
cine, 154, 509-515. https://doi.org/10.7326/0003-4819-154-8-201104190-00001

[3] Cohen, M.S., Chen, Y.Q., McCauley, M., et al. (2011) Prevention of HIV-1 Infection
with Early Antiretroviral Therapy. The New England Journal of Medicine, 365,
493-505. https://doi.org/10.1056/NEJMoal105243

[4] Eaton, J.W., Menzies, N.A., Stover, J., et al (2014) Health Benefits, Costs, and
Cost-Effectiveness of Earlier Eligibility for Adult Antiretroviral Therapy and Ex-
panded Treatment Coverage: A Combined Analysis of 12 Mathematical Models.
The Lancet Global Health, 2, 23-34. https://doi.org/10.1016/52214-109X(13)70172-4

[5] Granich, RM., Gilks, C.F., Dye, C., De Cock, K.M. and Williams, B.G. (2009) Uni-
versal Voluntary HIV Testing with Immediate Antiretroviral Therapy as a Strategy
for Elimination of HIV Transmission: A Mathematical Model. The Lancet, 373,
48-57. https://doi.org/10.1016/S0140-6736(08)61697-9

[6] Grarup, J., Rappoport, C., Engen, N.W., ef al (2015) Challenges, Successes and Pat-
terns of Enrolment in the Insight Strategic Timing of Anti-Retroviral Treatment
(START) Trial. HIV Medications, 16, 14-23. https://doi.org/10.1111/hiv.12229

[7]  'WHO Consolidated Guidelines on the Use of Antiretroviral Drugs for Treating and
Preventing HIV Infection: Recommendations for a Public Health Approach.
http://www.who.int/hiv/pub/arv/arv-2016/en

[8] UNAIDS (2014) 90-90-90: An Ambitious Treatment Target to Help end the AIDS
Epidemic. http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf

[9] WHO/UNAIDS (2016) Global Aids Response Progress Reporting.
https://aidsreportingtool.unaids.org/static/docs/GARPR

[10] Conseil National de Lutte Contre le Sida Au Senegal (2015-2016) Rapport de situa-
tion sur la riposte nationale a I’épidémie du VIH/SIDA Senegal. 87 p.

[11] Conseil National de Lutte Contre le Sida au Senegal. Plan national stratégique de
lutte contre le VIH au Sénégal 2018-2021.

[12] De Beaudrap, P., Thiam, M., Diouf, A., Toure-Kane, C., Ngom-Gueye, N.F., Vidal,

DOI: 10.4236/wja.2020.101003

32 World Journal of AIDS


https://doi.org/10.4236/wja.2020.101003
https://www.unaids.org/sites/default/files/media_asset/2019-global-AIDS-update_en.pdf
https://www.unaids.org/sites/default/files/media_asset/2019-global-AIDS-update_en.pdf
https://doi.org/10.7326/0003-4819-154-8-201104190-00001
https://doi.org/10.1056/NEJMoa1105243
https://doi.org/10.1016/S2214-109X(13)70172-4
https://doi.org/10.1016/S0140-6736(08)61697-9
https://doi.org/10.1111/hiv.12229
http://www.who.int/hiv/pub/arv/arv-2016/en
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
https://aidsreportingtool.unaids.org/static/docs/GARPR

S.Baetal.

[13]

(14]

(16]

(23]

N., et al (2013) Risk of Virological Failure and Drug Resistance during First and
Second-Line Antiretroviral Therapy in a 10-Year Cohort in Senegal: Results from
the ANRS 1215 Cohort. Journal of Acquired Immune Deficiency Syndromes, 62,
381-387. https://doi.org/10.1097/QAI.0b013e31827a2a7a

Diouara, A.M., Diop Ndiaye, H., Guindo, I., Bangoura, N., Cisse, M., Edmond, T.,
et al. (2014) Antiretroviral Treatment Outcome in HIV-1-Infected Patients Rou-
tinely Followed up in Capital Cities and Remote Areas of Senegal, Mali and Gui-
nea-Conakry. Journal of the International AIDS Society, 17, 19315.
https://doi.org/10.7448/1AS.17.1.19315

Ekouevi, D.K.,, Balestre, E., Ba-Gomis, F.O., Eholie, S.P., Maiga, M., Amani-Bosse,
C., et al (2010) Low Retention of HIV-Infected Patients on Antiretroviral Therapy
in 11 Clinical Centers. Tropical Medicine & International Health, 15, 34-42.
https://doi.org/10.1111/j.1365-3156.2010.02505.x

ANRS/CNS Groupe d’experts pour la prise en charge du VIH: Prise en charge des
situations d’échec virologique 2017.
https://cns.sante.fr/wp-content/uploads/2017/01/experts-vih_echec.pdf

Hermans, L.E., Moorhouse, M., Carmona, S., Grobbee, D.E., Hofstra, L.M., Rich-
man, D.D., et al. (2018) Effect of HIV-1 Low-Level Viraemia during Antiretroviral
Therapy on Treatment Outcomes in WHO-Guided South African Treatment Pro-
grammes: A Multicentre Cohort Study. The Lancet Infectious Diseases, 18, 188-197.
https://doi.org/10.1016/S1473-3099(17)30681-3

Etta, E.M., Mavhandu, L., Manhaeve, C., McGonigle, K., Jackson, P., Rekosh, D., et
al. (2017) High Level of HIV-1 Drug Resistance Mutations in Patients with Unsup-
pressed Viral Loads in Rural Northern South Africa. AIDS Research and Therapy,
14, 1-12. https://doi.org/10.1186/s12981-017-0161-z

Gonzalez-Serna, A., Min, J.E., Woods, C., Chan, D., Lima, V.D., Montaner, J.S.G., et
al. (2014) Performance of HIV-1 Drug Resistance Testing at Low-Level Viremia and

Its Ability to Predict Future Virologic Outcomes and Viral Evolution in Treat-
ment-Naive Individuals. Clinical Infectious Diseases. An Official Publication of the
Infectious Diseases Society of America, 58, 1165-1173.
https://doi.org/10.1093/cid/ciu019

Laprise, C., De Pokomandy, A., Baril, J.G., Dufresne, S. and Trottier, H. (2013) Vi-
rologic Failure Following Persistent Low-Level Viremia in a Cohort of HIV-Positive

Patients: Results from 12 Years of Observation. Clinical Infectious Diseases, 57,
1489-1496. https://doi.org/10.1093/cid/cit529

Boender, T.S., Sigaloff, K.C.E., McMahon, J.H., Kiertiburanakul, S., Jordan, M.R,,
Barcarolo, J., et al (2015) Long-Term Virological Outcomes of First-Line Antire-

troviral Therapy for HIV-1 in Low- and Middle-Income Countries: A Systematic
Review and Meta-Analysis. Clinical Infectious Diseases. An Official Publication of
the Infectious Diseases Society of America, 61, 1453-1461.
https://doi.org/10.1093/cid/civ556

Konou, A.A., Dagnra, A.Y,, Vidal, N., et al (2015) Alarming Rates of Virological
Failure and Drug Resistance in Patients on Long-Term Antiretroviral Treatment in
Routine HIV Clinics in Togo. AIDS, 29, 2527-2530.
https://doi.org/10.1097/QAD.0000000000000906

Penot, P., Héma, A., Bado, G., Kaboré, F., Sore, 1., Sombie, D., et al. (2014) The
Vulnerability of Men to Virologic Failure during Antiretroviral Therapy in Public
Routine Clinic in Burkina Faso. Journal of the International AIDS Society, 17,
18646. https://doi.org/10.7448/1AS.17.1.18646

WHO (2018) Updated Recommendations on First-Line and Second-Line Antire-

DOI: 10.4236/wja.2020.101003

33 World Journal of AIDS


https://doi.org/10.4236/wja.2020.101003
https://doi.org/10.1097/QAI.0b013e31827a2a7a
https://doi.org/10.7448/IAS.17.1.19315
https://doi.org/10.1111/j.1365-3156.2010.02505.x
https://cns.sante.fr/wp-content/uploads/2017/01/experts-vih_echec.pdf
https://doi.org/10.1016/S1473-3099(17)30681-3
https://doi.org/10.1186/s12981-017-0161-z
https://doi.org/10.1093/cid/ciu019
https://doi.org/10.1093/cid/cit529
https://doi.org/10.1093/cid/civ556
https://doi.org/10.1097/QAD.0000000000000906
https://doi.org/10.7448/IAS.17.1.18646

S.Baetal.

(24]

[26]

(28]

(30]

(34]

(35]

troviral Regimens and Post-Exposure Prophylaxis and Recommendations on Early
Infant Diagnosis of HIV: Interim Guidance. World Health Organization, Geneva.

Ministere de la Sante et de ’Action Sociale du Sénégal: Division de Lutte contre le
Sida et les IST. Plan de transition au Tenofovir/Lamivudine/Dolutégravir pour
Poptimisation du Traitement Antiretroviral.

Wubshet, M., Berhane, Y., Worku, A., Kebede, Y. and Ermias, D.E. (2012) High
Loss to Followup and Early Mortality Create Substantial Reduction in Patient Re-
tention at Antiretroviral Treatment Program in North-West Ethiopia. ISRN AIDS,
2012, Article ID: 721720. https://doi.org/10.5402/2012/721720

MacPherson, P., Moshabela, M., Martinson, N. and Pronyk, P. (2009) Mortality and
Loss to Follow-Up among HAART Initiators in Rural South Africa. Transactions of
the Royal Society of Tropical Medicine and Hygiene, 103, 588-593.
https://doi.org/10.1016/j.trstmh.2008.10.001

Surendra, K.S., Sahajal, D., Prasad, K.T., Ninoo, G., Sanjay, R., Deepak, G., et al
(2010) Outcomes of Antiretroviral Therapy in a Northern Indian Urban Clinic.
Bulletin of the World Health Organization, 88, 222-226.
https://doi.org/10.2471/BLT.09.068759

Bognounou, R., Kabore, M., Diendéré, A., Diallo, I., Sagna, Y., Guira, O., et al
(2015) Caractéristiques des patients perdus de vue et facteurs déterminants de la
perte de vue au cours du suivi des patients infectés par le VIH a Ouagadougou,
Burkina Faso. Bulletin De La Societe De Pathologie Exotique, 108, 197-200.
https://doi.org/10.1007/s13149-015-0424-7

Dalal, R.P., Macphail, C., Mqhayi, M., Wing, J., Feldman, C., Chersich, M.F. and
Venter, W.D. (2008) Characteristics and Outcomes of Adult Patients Lost to Fol-
low-Up at an Antiretroviral Treatment Clinic in Johannesburg, South Africa. Jour-
nal of Acquired Immune Deficiency Syndromes, 47, 101-107.

Rosen, S., Fox, M.P. and Gill, C.J. (2007) Patient Retention in Antiretroviral Thera-
py Programs in Sub-Saharan Africa: A Systematic Review. PLOS Medicine, 4, €298.
https://doi.org/10.1371/journal.pmed.0040298

Weiser, S., Wolfe, W., Bangsberg, D., Thior, L, Gilbert, P., et al (2003) Barriers to
Antiretroviral Adherence for Patients Living with HIV Infection and AIDS in
Botswana. Journal of Acquired Immune Deficiency Syndromes, 34, 281-288.
https://doi.org/10.1097/00126334-200311010-00004

Hardon, A.P., Akurut, D., Comoro, C., Ekezie, C., Irunde, H.F., et al (2007) Hun-
ger, Waiting Time and Transport Costs: Time to Confront Challenges to ART Ad-
herence in Africa. AIDS Care, 19, 658-665.
https://doi.org/10.1080/09540120701244943

Seifu, W., Ali, W. and Meresa, B. (2018) Predictors of Loss to Follow Up among
Adult Clients Attending... at Karamara General Hospital, Jigjiga Town, Eastern
Ethiopia, 2015: A Retrospective Study. BMC Infectious Diseases, 18, Article No.
280. https://doi.org/10.1186/s12879-018-3188-4

Cardace, M.M,, Ketlhapile, M., Heather, R.S., ef a/ (2010) Why Are Anti-Retroviral
Treatment Patients Lost to Follow Up? A Qualitative Study from South Africa.
Tropical Medicine & International Health, 15, 48-54.
https://doi.org/10.1111/j.1365-3156.2010.02514.x

Lal, V., Shashi, K., Dewan, R., ef al (2010) A Two-Site Hospital Based Study on
Factors Associated with Nonadherence to Highly Active Antiretroviral Therapy. In-
dian Journal of Public Health, 54, 179-183.
https://doi.org/10.4103/0019-557X.77256

DOI: 10.4236/wja.2020.101003

34 World Journal of AIDS


https://doi.org/10.4236/wja.2020.101003
https://doi.org/10.5402/2012/721720
https://doi.org/10.1016/j.trstmh.2008.10.001
https://doi.org/10.2471/BLT.09.068759
https://doi.org/10.1007/s13149-015-0424-7
https://doi.org/10.1371/journal.pmed.0040298
https://doi.org/10.1097/00126334-200311010-00004
https://doi.org/10.1080/09540120701244943
https://doi.org/10.1186/s12879-018-3188-4
https://doi.org/10.1111/j.1365-3156.2010.02514.x
https://doi.org/10.4103/0019-557X.77256

S.Baetal.

(36]

(37]

(38]

(39]

[42]

Sabin, C.A., Cooper, D.A., Collins, S. and Schechter, M. (2013) Rating Evidence in
Treatment Guidelines: A Case Example of When to Initiate Combination Antire-
troviral Therapy (cART) in HIV-Positive Asymptomatic Persons. AIDS, 27,
1839-1846. https://doi.org/10.1097/QAD.0b013e328360d546

Manga, N.M., Diop, S.A., Ndour, C.T., Dia, N.-M., Mendy, A., Coudec, M., et al.
(2009) Dépistage tardif de I'infection & VIH a la clinique des maladies infectieuses
de Fann, Dakar: Circonstances de diagnostic, itinéraire thérapeutique des patients et
facteurs déterminants. Médecine et Maladies Infectieuses, 39, 95-100.
https://doi.org/10.1016/j.medmal.2008.09.021

Mosha, F., Muchunguzi, V., Matee, M., Sangeda, R.Z., Vercauteren, J., Nsubuga, P.,
et al. (2013) Gender Differences in HIV Disease Progression and Treatment Out-
comes among HIV Patients One Year after Starting Antiretroviral Treatment (ART)
in Dar es Salaam, Tanzania. BMC Public Health, 13, Article No. 38.
https://doi.org/10.1186/1471-2458-13-38

Kipp, W., Alibhai, A., Saunders, L.D., Senthilselvan, A., Kaler, A., Konde-Lule, J., et
al. (2010) Gender Differences in Antiretroviral Treatment Outcomes of HIV Pa-
tients in Rural Uganda. AIDS Care, 22, 271-278.
https://doi.org/10.1080/09540120903193625

Ayele, G., Tessema, B., Amsalu, A., Ferede, G. and Yismaw, G. (2018) Prevalence
and Associated Factors of Treatment Failure among HIV/AIDS Patients on HAART
Attending University of Gondar Referral Hospital Northwest Ethiopia. BMC Im-
munology, 19, Article No. 37. https://doi.org/10.1186/s12865-018-0278-4

Gandhi, M., Aweeka, F., Greenblatt, R.M. and Blaschke, T.F. (2004) Sex Differences
in Pharmacokinetics and Pharmacodynamics. Annual Review of Pharmacology and
Toxicology, 44, 499-523.
https://doi.org/10.1146/annurev.pharmtox.44.101802.121453

Bulage, L., Sewanyana, I., Nankabirwa, V., Nsubuga, F., Kihembo, C., Pande, G., et
al. (2017) Factors Associated with Virological Non-Suppression among
HIV-Positive Patients on Antiretroviral Therapy in Uganda, August 2014-July 2015.
BMC Infectious Diseases, 17, Article No. 326.
https://doi.org/10.1186/s12879-017-2428-3

DOI: 10.4236/wja.2020.101003

35 World Journal of AIDS


https://doi.org/10.4236/wja.2020.101003
https://doi.org/10.1097/QAD.0b013e328360d546
https://doi.org/10.1016/j.medmal.2008.09.021
https://doi.org/10.1186/1471-2458-13-38
https://doi.org/10.1080/09540120903193625
https://doi.org/10.1186/s12865-018-0278-4
https://doi.org/10.1146/annurev.pharmtox.44.101802.121453
https://doi.org/10.1186/s12879-017-2428-3

	Factors Associated with Adverse Therapeutic Outcomes in People Living with HIV (PLHIV) Monitored in Roi Baudouin Health Care Center, Dakar, Senegal
	Abstract
	Keywords
	1. Introduction
	2. Patients and Methods
	3. Results
	4. Discussion
	5. Conclusion
	Conflicts of Interest
	References

