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ARTICLE INFO                           ABSTRACT 
 

This study consists of identifying the problems of care for people living with HIV (PLHIV). This 
is a cross-sectional, descriptive and retrospective study including all referring doctors. The 
median age was 51 years with a sex ratio of 1. The median year of specific HIV training was 10 
years. Each doctor takes care of an average of 34.7 PLHIV [range: 0-320], 94% of the 903 
PLHIV followed were on first-line treatment. Stock-outs of first-line molecules were the most 
frequent cause of change in treatment regimen by 50% of physicians. The other causes were the 
occurrence of side effects (42%), confirmed (30.8%) or suspected (23%) resistance. The lack of 
means of virological and immune monitoring was found in 84.5% of physicians. The problems in 
the management of the main opportunistic infections apart from tuberculosis were the lack of 
means of biological diagnostics (84.5%), the difficulties of access to imaging (57.5%) and the 
absence of reference drugs in more than 70% of cases. The training of referring physicians is not 
regular. They encounter a lot of difficulties and their training by experts and the sharing of 
experiences between them would be a solution to help them improve the care of PLHIV. 
 

 
Copyright © 2021, Niaina Zakaria Rodolphe Andriamifidison et al. This is an open access article distributed under the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

 
 

INTRODUCTION 

HIV infection is a slowly progressive, chronic viral disease with 
varying symptoms depending on the depth of immunosuppression 
and the stage of the disease. The introduction of triple therapy or 
highly active antiretroviral therapy constitutes a therapeutic arsenal 
marking a decisive turning point in the course of the disease. Triple 
therapy has made significant progress in the management of people 
infected with HIV by slowing immune deterioration, reducing HIV-
related mortality and decreasing the frequency of opportunistic 
infections. Despite these advances, AIDS-related illnesses remain the 
leading cause of death among people living with HIV (PLHIV). 
Globally, UNAIDS 2016 estimates reported 36.7 million people 
living with HIV, 70% of who already know their status and only 53% 
are on antiretroviral therapy. An estimated 1.8 million people are 
newly infected and 1 million people have died from one or more 
AIDS-related causes, particularly opportunistic diseases (UNAIDS, 
2014). On the African continent, sub-Saharan Africa is paying a 
heavy price with 19.4 million PLHIV in 2016, 59% of whom are 
women and girls.  

 
 
However, the number of AIDS-related deaths has fallen by 42% 
(UNAIDS, 2014). In the Indian Ocean region, the prevalence of HIV 
infection is still relatively low with a prevalence of 0.92% in 
Mauritius and less than 0.05% in the Comoros in 2015 (Ministry of 
Public Health in Madagascar, 2016; Ministry of Health in Comoros, 
2015). In Madagascar, estimates from the Ministry of Health show an 
estimated prevalence of 0.4% in the adult population infected with 
HIV (SE-CNLS, 2014). The number of people living with HIV is 
estimated at 39,000 in 2015, and 3,000, the number of new cases per 
year, of which just over 1,000 people are monitored (UNAIDS, 2013; 
African Health Observatory, 2014). The country is therefore not 
immune to an explosion of the epidemic, hence the importance of 
evaluating and strengthening national strategies to fight the epidemic 
and provide comprehensive care. Thus, an analytical study 
concerning the daily work of qualified referring physicians on the 
care of people living with HIV throughout Madagascar was carried 
out. The main objective of this study is to identify the obstacles 
related to the management and delivery of care, encountered by 
physicians and hindering the proper medical care of patients. The 
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specific objectives were to identifying both the problems linked to the 
socio-professional profile of doctors and the problems linked to the 
organization of the service. 

MATERIALS AND METHODS 

This study concerns the entire territory of the Island of Madagascar. 
The island of Madagascar is bathed in the Indian Ocean. It is 
separated from eastern Africa by the Mozambique Channel. 
Madagascar has 4,828 km of coastline for an area of 587,040 km². 
From an administrative point of view, the island is divided into 6 
provinces named after their capitals: Antananarivo, Fianarantsoa, 
Toamasina, Mahajanga, Toliara and Antsiranana. However, since 
2004, the state has divided the country into 22 regions in order to 
decentralize the country and allow each region to acquire some 
autonomy. This is a cross-sectional, retrospective and descriptive 
study. The period studied concerns a period of 6 months before the 
survey. The study was carried out during a year and ten months from 
August 2017 to May 2019. The study concerns all the referring 
doctors of Madagascar distributed in the different district capitals and 
the six former provinces   and which were answer our questionnaires 
from their e-mail address or even by phone call. Access to their 
identities, e-mail addresses and telephone numbers has been granted 
by the Directorate for the Fight against Sexually Transmitted 
Infections and AIDS of the Ministry of Public Health (DLIS). This is 
an exhaustive sampling of all referring physicians qualified in the 
care of PLHIV listed in the data from the DLIS of the Ministry of 
Public Health during the period studied. The sample size is set at 26 
physicians including 8 referring physicians for the province of 
Antananarivo, 9 physicians for the province of Fianarantsoa, 4 
physicians for the province of Toliara, 2 physicians for the province 
of Mahajanga, 1 physician for the province of Antsiranana, 2 doctors 
for the province of Toamasina. The following parameters were 
studied: age, gender, place of exercise, specific training on the 
management of PLHIV, updating of knowledge, management of HIV 
infection, management of the main opportunistic infections. The data 
was collected on a pre-established and pre-tested questionnaire form. 
The cards were given to the doctors and then retrieved via their e-
mail addresses. The data collected was entered, processed and 
analyzed on a computer. Qualitative variables were represented by 
proportions. The quantitative variables were represented as the 
median. Statistical analysis was performed using Epi Info 7.1.5.0 
software (CDC USA). Chi2 test and Fisher test were used to compare 
proportions. The significance level retained was p <0.05. 

RESULTS 

During the study period, 35 referring physicians were active all over 
Madagascar. 26 doctors from 18 different cities answered the 
questionnaires representing a respondent rate of 74.28%. Subjects 
aged 50 and over were the most common and represented 69.23%. 
The median age is estimated at 51 with a minimum of 30 and a 
maximum of 59. The gender division is equitable with a sex ratio of 
1. The geographic distribution of referring physicians varies from 
region to region and from city to city. But on average, 4.3 doctors 
take care of a province. The provinces of Antananarivo and 
Fianarantsoa have the most referral physicians in Madagascar with 
30.8% and 34.6% respectively. 903 PLHIV were monitored, which 
constitutes 2.3% of the total number (39,000 PLHIV) estimated by 
WHO in Madagascar. Two thirds of PLHIV are monitored in 
Antsiranana and Toliara. PLHIV are numerous in regions where the 
number of referring physicians is very small. This finding was 
statistically significant (p <0.001). The first-line treatment in 
Madagascar is triple therapy. The majority of PLHIV are on first-line 
treatment. However, certain situations (out of stock, side effects, 
resistance) prompted the doctor to prescribe another treatment. In this 
study, 30.8% of cases received second-line treatment due to 
confirmed virological resistance. The lack of technical platform 
necessary for the management of opportunistic infections such as 
toxoplasmosis, cryptococcosis and pneumocystosis was found by 

80.8% of all referring physicians. This technical platform has not yet 
been set up inplemented in the provinces of Toamasina and 
Antsiranana. The lack of financial means (96.2%) is a major factor 
blocking better care for patients with opportunistic diseases 
(advanced AIDS). This lack of financial means is significant in all 
provinces. The lack of equipments and specific laboratory tests for 
follow-up and the diagnosis of opportunistic infections such as 
pneumocystosis, cryptococcosis, toxoplasmosis was reported by 
84.5% of physicians. These diagnostic and follow-up biological 
examinations have not yet been set up in the provinces of Toamasina, 
Mahajanga and Antsiranana. The scanner was inaccessible in 57.7% 
of cases, especially in the provinces of Mahajanga and Toamasina. 
The standard chest x-ray was inaccessible by three doctors coming 
from three different towns in the province of Antananarivo, Toliara 
and Toamasina. There are no free medicines to treat opportunistic 
infections such as toxoplasmosis, cryptococcosis, and 
pneumocystosis. Regarding drugs to treat opportunistic infections, 
pyrimethamine + sulfadiazine was not found according to 73.1% of 
physicians. The provinces of Toamasina, Mahajanga and Antsiranana 
were the most affected by this shortage. The reference medicine for 
cryptococcosis, Amphotericin B injection or fluconazole was not 
found according to 84.6% of physicians. The provinces of Toliara, 
Mahajanga, Toamasina and Antsiranana were the most affected by 
this shortage. Injectable IV cotrimoxazole or Atovaquone were not 
found in 69.2% of cases, especially in Toamasina, Mahajanga and 
Fianarantsoa. In the event of care problems for PLHIV, doctors want 
the help of a referring doctor in 88.5% of cases or an infectious 
disease specialist in 69.2% of cases. Difficulties in accessing 
specialist advice are predominantly due to the lack of means of 
communication in 57.7% of cases. For specific training on the care of 
PLHIV, the median age of training on HIV is estimated at 10 years 
with a minimum of 6 years and a maximum of 14 years. For 19 
doctors, the median year of first taking care of for PLHIV was 4 years 
with a minimum of 1 year and a maximum of 11 years. And 7 doctors 
have already taken care of a PLHIV before receiving specific 
training. The majority of referring physicians (81%) received only 
one training, 2 training for 15% and 8 training for 4%. Several means 
are used voluntarily by doctors to strengthen knowledge in the 
management and follow-up of PLHIV. 30.8% of respondents do not 
update their knowledge. On the other hand, the others obtain 
information from books or the Internet (30.8%), from conferences 
(34.6%), or from continuing medical training (11.5%). 

DISCUSSION 

Age: In this study, the median age is 51 with a minimum of 30 and 
maximum of 59. Thus, the majority of doctors are old because of the 
lack of recruitment of new referring doctors. Similar results were 
found according to a study published in 2017, with respectively a 
median age of 54, 53 and 54.5 years in Algeria, Syria and Morocco 
(Bouet et al, 2017). According to the study by Kiriazova et al in 
Ukraine, published in January 2018, the median age of referring 
physicians who participated in the study was 45.5 years old 
(Kiriazova et al, 2018). The mean age was influenced by the 
inclusion criteria. The selection was made only in one region of the 
country. According to another study carried out by Arditi et al  in 
2014 in Geneva, the study population in Switzerland was also old 
with an average age of 53 years (Arditi et al, 2014).  However, these 
results are different in Australia, Bangladesh, and Benin where the 
most represented age group was 30 to 49 years. Indeed, this age 
group concerned 47.88% of doctors for Australia, 38.49% for 
Bangladesh and 66.24% for Benin. Likewise, according to the study 
by Gelaude et al in the United States, more than 50% of referring 
physicians were under the age of 44 Gelaude et al, 2017). 
 
Gender: This study recorded as many women as men. In 
Madagascar, gender equality is increasingly respected within the 
framework of the good emancipation of women on the right to 
education and work. There is also a feminization of the medical 
profession. The study by Kirizova et al in Ukraine, concerning the 
improvement of links between providers of care for PLHIV, observed 
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a strong female predominance in the medical profession with 12 
women (85.7%) and 2 men (14 , 3%) (Kirozova et al, 2018). Another 
study carried out in the United States by Gelaude et al, on the 
experience of providers trained in the care of PLHIV showed gender 
equality (Gelaude et al, 2017). On the other hand, a study carried out 
in 2017 on doctors in Arabic-speaking countries showed a strong 
male predominance with 80% of men against 20% of women. These 
results were similar for Syrian, Algerian and Tunisian doctors (Bouet 
et al, 2017). This discrepancy can be explained by religious or 
cultural phenomena in some countries with a Muslim or Arabic 
speaking majority. The emancipation of women is still a taboo 
subject. However, all the studies done in different countries were like 
ours. Indeed, a feminization of the medical profession has been noted. 
 
Distribution of referring physicians in Madagascar: The 
management of human resources and their distribution in the 
respective regions are important for better care of PLHIV. This study 
showed that there is an average of 1.4 referring physicians per city 
among the 18 cities studied in Madagascar, i.e. 4.3 physicians per 
province. Then, it was observed a very large gap of the number of 
doctors between the provinces of high plateaus and coastal regions. In 
fact, the high plateau regions have 9 (30.8%) and 8 (34.6%) doctors 
respectively in the provinces of Fianarantsoa and Antananarivo. 
While in coastal areas there is on average only 1 (3.8%) doctor. This 
result is low compared to other studies. A Congolese study in 
Kinshasa in 2016 found an average of 2.8 doctors in 33 areas 
(médecins sans frontiers, 2016). We suggest that the directorate of the 
ministry of public health in charge of human resources management 
and the directorate for the fight against AIDS allow new recruitments 
of doctors trained in the care of PLHIV in order to be able to fill this 
lack of personnel and facilitate access to patient care. 
 
Management of HIV infection: This study showed that only 2.3% 
(903) of PLHIV in Madagascar are cared for by qualified doctors. 
This rate is extremely low compared to other countries. Indeed, an 
American study published in 2016 showed that 75% of PLHIV are 
already monitored and under treatment (Gelaude et al, 2017). 
Likewise, according to a study in Kinshasa, 69,587 PLHIV (60%) 
were taken care of in a health structure (médecins sans frontiers, 
2016). Thus, the Minister of Public Health in collaboration with the 
organizations involved in the fight against HIV / AIDS must 
implement an effective emergency plan to strengthen the awareness 
of the population through the media on the importance of screening, 
on the risk of an imminent epidemic explosion of infection. During 
this study, the distribution of PLHIV monitored differed greatly from 
one province to another. Indeed, a large proportion of PLHIV are 
found in coastal regions, more precisely in Diego and Toliara. 
However, attending physicians are insufficient in these provinces. 
The distribution of physicians in the provinces is inequitable and the 
proportion of physicians in each province was significantly related to 
the rate of PLHIV (p˂0.001). This association may explain the 
effective role of referring physicians in reducing PLHIV in the 
country. Also tourism could be one more reason to explain this high 
rate of PLHIV in these regions. To reduce the prevalence of HIV 
infection, we suggest to the director of human resources in the 
ministry of public health to increase the number of treating physicians 
in the most affected provinces, particularly in the regions of 
Antsiranana, Toliara and Toamasina.  
 
Regarding antiretroviral treatment, 845 (94%) of PLHIV received this 
first-line treatment. However, some irregularities such as stock 
shortage, side effects, resistance to the first-line regimen prompted 
doctors to switch to second-line treatment with 58 (6%) of PLHIV. 
These results show an increase in the use of first-line treatment. 
Indeed, in 2008 in Antananarivo, Lamontagne et al observed 70% of 
subjects receiving first-line treatment (Lamontagne et al, 2008). This 
increase is due to the free use of triple therapy. These results were 
different those found in Burkina Faso by Raoul et al in 2018 with 
75.5% of first-line treatment and 14.9% of the second-line (Karfo et 
al, 2018). Similarly, Panda et al in Cameroon showed 86.5% of 
PLHIV on first-line treatment against 12.8% of second-line treatment 
in 2013 (Penda et al, 2013). Second-line treatment has been 

increasingly prescribed in Guinea and Côte-d'Ivoire. Indeed, Traore et 
al in Conakry found 59.9% of PLHIV in the first-line treatment 
against 28.2% (Traore et al, 2016). Similarly, Kouadio et al in Côte d' 
Ivoire observed that 70% of patients under antiretroviral drugs 
received first-line treatment in 2011 (Yao et al, 2016). Six years later 
(2017) in Abidjan, Dainguyet al found similar results with 77.6% of 
first-line treatment against 22.6% (Dainguy et al, 2017).  
 
In this study, several difficulties were reported with the use of 
antiretroviral drugs. The most important are stockouts, resistance to 
antiretroviral drugs and even side effects. Because of these issues, 
prescribers are shifting from first-line treatment to second-line 
treatment. A study done in Ivory Coast by Kouadio et al revealed 
more severe results than ours. In fact, on 20 sites, 80% had stock-outs 
ranging from 1 to 9 months (Yao et al, 2016). Essomba et al in 
Cameroon obtained better results compared to ours with a stock-out 
of 14% (Essomba et al, 2015). The shortage of stocks of antiretroviral 
drugs is a major cause of treatment failures, leading to the 
development of drug resistance. We suggest that treating physicians 
can benefit from training on drug stock management to improve 
patient care. In this study, 30.8% of cases received second-line 
treatment because of confirmed virologic resistance. A Malagasy 
study conducted by Solthis in 2013 showed 25% resistance of the 
HIV to antiretroviral drugs (Solthis, 2013). Savadogo et al in 
Burkina-Faso observed similar results in 2017 with 30% of treatment 
failures due to ARV resistance (Savadogo et al, 2017). In addition, 
our results are similar to those published in 2017 by Adawayeet al in 
Chad with 43% of resistances (Adawaye et al, 2017). In 2017, 
Kpindeet al found severe results with 60% of treatment failures due 
to resistance to first-line treatments (Mossoro-Kpinde et al, 2017). 
We suggest that the team from the Department of AIDS Control of 
the Ministry of Public Health work with virological laboratories with 
a sequencer to perform genotyping and change treatments in case of 
failure. In this study, side effects from ARVs caused a switch to 
second-line treatment. In fact, 42% of referring physicians had 
changed molecules responsible for major side effects in the body. 
Similar results were found in different countries. In the Caribbean, 
the study by Marcelo et al found that 39% of causes of transition to 
second-line treatment were attributed to drug side effects (Wolff et al, 
2016). Samuel et al in London observed the same scenario with 45% 
of side effects (Samuel et al, 2015). 
 
Opportunistic infections: In this study, more than 2/3 of the 
referring physicians need a technical platform to improve the quality 
of the management of opportunistic infections such as 
cryptococcosis, pneumocystosis and toxoplasmosis. This result is 
similar to that of Senegal, showing 70% of sites needing a technical 
platform to take care of PLHIV (Gelaude et al, 2017). In addition, 
financial means for additional examinations, medication and travel 
costs are insufficient. The association of the two problems 
(insufficient financial resources and poor care) was statistically 
significant with p ˂ 0.001. In Libreville, Okomé et al showed 63.2% 
of financial problems of PLHIV (Okome Nkoumou et al, 2007). We 
suggest physicians to strengthen preventive treatment in order to 
significantly reduce hospital costs and mortality in the event of an 
opportunistic infection. In addition, 11.5% of cities do not have a 
chest x-ray and 57.7% do not have a CT scan. And only the city of 
Antananarivo has Magnetic Resonance Imaging. These results are 
similar to studies carried out in Africa where the scanner is still 
inaccessible. Thus, according to a study carried out in Ivory Coast, 
N’goan-Domouaet al in 2003 published the existence of only one CT 
scan for a population of 1.5 million inhabitants (N’goam-Damoua et 
al, 2003). In addition, the absence of specific laboratory tests for the 
diagnosis of opportunistic infections concerned 89% of cities, or 
84.5% of doctors. The cities of Antananarivo and Fianarantsoa are the 
only ones to do these biological examinations. Indeed, these 2 cities 
have two large reference centers for the care of PLWHA with a 
specialized team managing to collaborate with local or remote 
laboratories. However, for tuberculosis, 16 cities of the 18 cities 
studied corresponding to 84.6% of cases did not have problems 
performing laboratory tests. This is due to the success of the national 
tuberculosis control plan and the free examinations. As for the drugs 
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needed to treat opportunistic infections, obtaining these drugs has 
been difficult. Medicines were not found in the majority of cities. No 
drug was free for the treatment of toxoplasmosis, cryptococcosis and 
pneumocystosis. We suggest that the Drug Management and 
Distribution Directorate team order more drugs for the treatment of 
opportunistic infections. We also suggest that the Ministry of Health 
team deliver the drugs for opportunistic infections free of charge. 
 
Specific training for doctors and updating doctors' knowledge: In 
this study, the majority of physicians 21/26 (81%) had received 
training about the management of people living with HIV. And 7 
doctors had already taken care of a PLHIV before receiving specific 
training. Our results are better than those of Souville et al in Côte 
d'Ivoire where 56.1% of physicians treating PLHIV received specific 
training (Msellati et al, 2001). However, only 18 (69.2%) of 
physicians received updates of their knowledge about the care of 
PLHIV. Documentation through books or the Internet, participation 
in medical congresses, continuing medical education were the main 
means. In the majority of cases, the training was biannual. Referral 
physicians were trained a long time ago, with a rare opportunity to 
update their knowledge. We suggest that the team from the 
Directorate of HIV / AIDS control of the Ministry of Public Health, 
the WHO management team in Madagascar and non-governmental 
organizations set up a continuing medical training program to 
improve the quality of the doctors' daily work. 

CONCLUSION 

HIV infection remains a major public health problem in Madagascar. 
The number of people infected and monitored by referring physicians 
is very low (2.2%) compared to the estimated prevalence in 
Madagascar. Improving screening strategies and the regular 
following-up the patients are essentials. In view of the results of this 
study, the unavailability of diagnostic and therapeutic means for 
opportunistic infections, the absence of virological monitoring means, 
resistance to treatment and the frequent shortage of antiretroviral drug 
stock constitute predictive factors of poor care for PLHIV. Thus, the 
improvement of laboratory tests for the biological monitoring of HIV 
infection and opportunistic infections is necessary. Similarly, the 
drugs must be always available. Likewise, coaching of referring 
physicians by experts and sharing experiences between physicians 
would also be a solution to help them to improve the care of PLHIV. 
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