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Abstract  

Introduction: The late screening of the majority of patients in sub Saharan region would justify a systematic antiretroviral treatment without 

breaking the country programs vision. he objective of this study was to determine the validity of biological eligibility criteria to antiretroviral 

treatment compared with systematic antiretroviral treatment in a cohort of the people living with HIV in Bukavu city. Methods: One thousand 

hundred and forty-nine (1149) records of people living with HIV (PLWIV) followed in three HIV health care facilities of Bukavu city were selected 

systematically. The ROC curve was constructed and analyzed to assess the validity of systematic antiretroviral therapy and a treatment based on 

WHO biological criteria. Results: The CD4 median count was 196 /mm3. On admission, only 17.3% of PLWHIV had a CD4≥500/mm3. Compared 

to the criteria "systematic antiretroviral treatment", biological eligibility criteria for antiretroviral therapy, had a sensitivity of 94.9%, a specificity of 

100%, an AUC of 0.97 (0.96 to 0.98) (p <0.0001) and correlation coefficient of 0.88. Conclusion: This study shows that a systematic 

antiretroviral treatment of seropositive patients newly detected for the HIV in sub-Saharan Africa area must be requirement outwards WHO 

current recommendations. Also, in order to optimize expected outcome of a systematic treatment, a systematic screening in the high-risk groups 

of this area should be recommended. 
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Introduction 

 

Human immunodeficiency virus (HIV) infection is a worldwide 

public health problem currently with 35.3 million the number of 

people living with HIV (PLWHIV) including 15.7 million women and 

2, 1 million children less than 15 years [1]. AIDS stage is a clinical 

condition associated with HIV virus infection characterized by 

opportunistic infections. This stage is characterized by a very high 

mortality. Fortunately, significant progress has been made in 

preventing new infections and fewer deaths linked to AIDS. This 

progress is mainly related to a highly effective anti-

retroviraltreatment, which has reduced morbidity and mortality 

among people living with HIV by improving their immune status 

thus reducing several clinical manifestations [2, 3]. A few years 

ago, initiation of antiretroviral treatment (ART) passed first by the 

evaluation of some eligibility criteria to the treatment which will 

help the physicians to categorize people living with HIV (PLWHIV) 

with a view of their best ART. These criteria have evolved with time 

according to the aims in view. At the beginning, the objective was 

to treat the Acquired immunodeficiency syndrome (AIDS) stage in 

order to reduce mortality and as much as possible to avoid the side 

effects related to the antiretroviral one [4]. Currently, the treatment 

goal is to minimize the viral load in order to stop the infection 

progression and to best restore and as soon as possible the 

different immune functions destroyed by HIV virus. Accordingly, 

World Health Organization (WHO) now recommends the treatment 

of a positive patient newly detected for the HIV systematically 

regardless CD4 count [5]. Ultimately, there are no more eligibility 

criteria for starting an ART. 

  

Unfortunately, sub-Saharan Africa, the area most strongly 

concerned by the HIV by concentrating 67% of the PLWHIV and 

75% of deaths due to the AIDS [1], is characterized by a low socio-

economic level of its population and a significant number of 

hospitals and health centers insufficiently equipped [6]. Thus, 

almost all of country programs of fight against the HIV in this area 

are supported by international organizations. These ones usually lay 

down guidelines in order to optimize the treatment of vulnerable 

firstly [7]. This vision, if it persists, could be an obstacle for 

implementation of WHO current recommendations. However, from 

the late screening viewpoint of most patients in sub-Saharan Africa 

usually at the advanced stage of the disease, these ones could start 

ART systematically without breaking the eligibility criteria of 

treatment theoretically more rational based on the CD4 count [6]. 

Thus, this work would like to assess the validity of the biological 

eligibility criteria to the antiretroviral treatment compared with the 

systematic antiretroviral treatment as recommended by WHO. 

  

  

Methods 

 

Study design 

  

This retrospective study has systematically included the medical 

records of all adults HIV seropositive patients >15 years followed in 

3 antiretroviral health care facilities of Bukavu city (Pharmakina, 

Bagira and General Provincial Hospital of Bukavu reference).In 

addition, 211 seronegative (for HIV) medical files among blood 

donors of the General Reference Provincial Hospital of Bukavu were 

also selected as a control group. The period of data collection was 

spread from the 1st September 2014 to 20th December 2014. All 

confidentiality rules have been met. 

  

Data collection 

  

For each patient, sociodemographic parameters were recorded 

(age, sex, marital status).Then, the medical history of HIV infection 

was studied (the presence of opportunistic infections). Finally, the 

CD4 count at admission was searched. 

  

Study outcomes 

  

The systematic antiretroviral treatment was to initiate ART for all 

adults with HIV regardless of WHO clinical stage and at any CD4 

cell count [5]. Previously recommended ART for this population was 

to Initiate ART for all adults with HIV and a CD4 count at or below 

500 cells/mm3, regardless of WHO clinical stage, giving priority to 

those with severe or advanced HIV disease (WHO clinical stages 3 

or 4) or a CD4 cell count at or below 350 cells/mm3 [7]. In this 

study, On the basis of biological criteria, the PLWHIV with CD4 < 

500/mm3 and/or if he is married (bride or divorced or widowed) 

and/or having an active tuberculosis were eligible to the treatment 

[7]. 

  

Statistical analyses 

  

Data are described, as frequencies or median (interquartile range), 

when appropriate. The distribution of the variables was tested for 
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normality using the Kolmogorov-Smirnov test. We used Kruskal-

Wallis test and the chi-square test for comparison of medians and 

proportions respectively. The predictive value of the current 

biological criteria comparatively with systematic implementation 

antiretroviral therapy HIV positive patients a once tested for HIV 

(gold standard) was studied, with ROC curves. The value of p≤0.05 

defined the statistical significance. Data from participants were 

processed using the Epi INFO® 2000 version 3.5.3 and the 12.4.0 

MedCalc® softwares. 

  

  

Results 

 

General characteristics of the studied population 

  

Table 1 lists the general characteristics of the study population. 

Among 1149 PLWHIV, 428 (37.2%) were men and 721 (62.8%) 

were women. The median age was 42.0 (33.0 to 50.0) years. 

42.1% were under 40 years, 49.2% between 40 and 59 years and 

only 8.7% were 60 or older. Also in the entire population of 

PLWHIV, 82.8% were married or had a history of marriage 

(divorced, widowed). 211 blood donors HIV negative constituting 

the control group had an average age of 37.3 ± 11.3 years. Of 

these, 142 were women and 68 men. 

  

Clinical settings 

  

Table 1 reports the clinical characteristics of PLWHIV in this study. 

The CD4 median count was 225.0 (116.0 to 413.0)/mm3. 44.4% of 

PLWHIV had CD4 <200 /mm3 versus 17.3% who had CD4≥500 

/mm3. Theoretically, 95.5% should be put on treatment based on 

biological criteria and 100% consistently. 

  

Validity of the eligibility criteria to treatment 

  

Table 2 shows the results of the construction of the ROC curve. 

Compared with the “systematic antiretroviral treatment”, the 

biological criteria of treatment eligibility had a sensitivity of 94.9%, 

a specificity of 100% and an AUC of 0.97 (0.96 to 0.98) (p 

<0.0001). The correlation coefficient was 0.88. 

  

  

 

 

Discussion 

 

The present study shows that 95.5% of the PLWHIV were at once 

eligible to the ART according to the biological criteria. In the same 

way, compared with the systematic treatment, the biological criteria 

had sensitivity and specificity respectively of 95.0% and 100% as 

well as a coefficient of correlation of 88%. Our results confirm that 

a systematic antiretroviral treatment of any seropositive patient 

newly detected for the HIV in our area would be judicious without 

neither necessarily lead to a significant immediate increase in the 

numbers of people who actually access treatmentnor breaking the 

country programs vision. This would be the consequence of a late 

HIV screening at the advanced stage (AIDS) of most of the patients 

who would be consequently eligible to the antiretroviral treatment if 

the biological criteria were applied. Our results corroborate other 

authors. Indeed, a meta-analysis of studies Saharan Africa showed 

that average CD4 presentation (N = 295,455) and initiation of 

treatment (N = 549,702) were low of 251 cells/µl and 152 cells/µl 

respectively. These averages have not significantly increased 

between 2002 and 2013 despite the intensification of programs 

against HIV [8]. From these observations viewpoint, the advantage 

of a systematic antiretroviral treatment in our area is certainly the 

reduction or the prevention of the opportunistic infections and, a 

small mortality reduction. However, the relevance of such attitude 

on the reduction of HIV transmission [9] in this area would not be 

optimal because of a late HIV screening, the PLWHIV remaining 

contagious during the long asymptomatic period characteristic of 

the disease. It would be ideal if proceeding to a systematic HIV 

screening particularly among the groups at the risk in this area in 

order to start systematically ART for the positive patient newly 

detected for the HIV. Such decision can only be issued by the 

country programs like ours in DR Congo. Moreover, the ART stock 

out conditions should be avoided. 

  

Moreover, It is not excluded the drugs side effects or drug 

resistance in a medium-term related to the poor adherence in 

patients on ART very often due to the ART stock out. But the 

benefit/risk link would plead for a systematic HAART initiation in 

sub-Saharan Africa area. Several studies already show the benefit 

of an early initiation of HAART for CD4 > 500/mm3 in the new HIV 

infection, morbidity and mortality reduction among PLWHIV [10-

13]. The major limitation of this study is to be retrospective and 

combining all deficiencies connected with this methodology. 
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Furthermore, the study was not multicentric so that its results are 

valid for other regions of sub-Saharan Africa. 

  

  

Conclusion 

 

This study shows that a systematic antiretroviral treatment for 

seropositive patients newly detected for VIH in sub-Saharan Africa 

area is obviousness outwards the very one WHO current 

recommendations. Also in order to optimize the expected outcome 

for a systematic ART treatment, a systematic HIV screening among 

the risk groups in this area should be achieved. 

 

What is known about this topic 

 Country programs of fight against the HIV in subSaharan 

Africa usually lay down guidelines in order to optimize the 

treatment of vulnerable firstly; 

 World Health Organization (WHO) now recommends the 

treatment of a positive patient newly detected for the 

HIV systematically regardless CD4 count. 

What this study adds 

 A systematic antiretroviral treatment of seropositive 

patients newly detected for the HIV in sub-Saharan Africa 

area must be a requirement outwards WHO current 

recommendations. 

  

  

Competing interests 

 

The authors declare no competing interests. 

  

  

Authors’ contributions 

 

PBK conceived of the study, participated in data analysis, 

conducted the literature search review, drafted the manuscript and 

critically revised it for academic content. IM conceived the study, 

participated in data collection, performed the analyses and 

interpretation, conducted the literature search and review, 

interpreted the results and drafted the manuscript. PBB, NFI, DY, 

DK and PL participated in data analysis, conducted literature search 

and review, and critically revised the manuscript. All authors read 

and approved the final manuscript. 

Tables 

 

Table 1: General characteristics of people living with HIV studied 

Table 2: Validity of Biological eligibility criteria for treatment 

  

  

References 

 

1. ONUSIDA. Fiche d’information 2015. 

http://www.unaids.org/sites/default/files/media_asset/201509

01_FactSheet_2015_fr.pdf. Google Scholar 

 

2. Timothy Sterling R, Richard Chaisson E, Richard Moore D. HIV-

1 RNA, CD4T-lymphocytes, and clinical response to highly 

activeantiretroviral therapy. AIDS (London, England). 2001; 

15(17):2251-7. PubMed | Google Scholar 

 

3. Frank Palella J, Kathleen Delaney M, Anne Moorman C, Mark 

Loveless O, Jack Fuhrer, Glen Satten A et al. Declining 

morbidity and mortality among patients with advanced human 

immunodeficiency virus infection. N Engl J Med. 1998; 

338:853-860. Google Scholar 

 

4. Patrick Yeni G, Scott Hammer M, Charles Carpenter CJ, David 

Cooper A, Margaret Fischl A, Jose Gatell M et al. Antiretroviral 

treatment for adult HIV infection in 2002: updated 

recommendations of the International AIDS Society-USA 

Panel. JAMA. 2002; 288:222-235. Google Scholar 

 

5. WHO. Guideline on when to start antiretroviral therapy and on 

pre-exposure prophylaxis for HIV. Geneva, Switzerland: WHO; 

2015. Google Scholar 

 

6. Rony Zachariah, Steven Reid D, Pascale Chaillet, Moses 

Massaquoi, Erik Schouten J, Anthony Harries D. Viewpoint: 

why do we need a point-of-care CD4 test for low-income 

countries?. Trop Med Int Health. 2011 Jan;16(1):37-

41. PubMed | Google Scholar 

 

7. WHO. Global update on HIV treatment 2013: results, impact 

and opportunities. WHO report in partnership with UNICEF 

and UNAIDS. Geneva,Switzerland: WHO; 

2013. PubMed | Google Scholar 

 

javascript:void(0)
javascript:void(0)
http://scholar.google.com/scholar?hl=en&q=+Fiche+d%92information+2015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Timothy%20Sterling%20R%5bauthor%5d+AND++HIV-1+RNA+CD4T-lymphocytes+and+clinical+response+to+highly+activeantiretroviral+therapy
http://scholar.google.com/scholar?hl=en&q=+HIV-1+RNA+CD4T-lymphocytes+and+clinical+response+to+highly+activeantiretroviral+therapy
http://scholar.google.com/scholar?hl=en&q=+Declining+morbidity+and+mortality+among+patients+with+advanced+human+immunodeficiency+virus+infection
http://scholar.google.com/scholar?hl=en&q=+Antiretroviral+treatment+for+adult+HIV+infection+in+2002:+updated+recommendations+of+the+International+AIDS+Society-USA+Panel
http://scholar.google.com/scholar?hl=en&q=+Guideline+on+when+to+start+antiretroviral+therapy+and+on+pre-exposure+prophylaxis+for+HIV
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Rony%20Zachariah%5bauthor%5d+AND++Viewpoint:+why+do+we+need+a+point-of-care+CD4+test+for+low-income+countries?
http://scholar.google.com/scholar?hl=en&q=+Viewpoint:+why+do+we+need+a+point-of-care+CD4+test+for+low-income+countries?
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=WHO%5bauthor%5d+AND++Global+update+on+HIV+treatment+2013:+results+impact+and+opportunities
http://scholar.google.com/scholar?hl=en&q=+Global+update+on+HIV+treatment+2013:+results+impact+and+opportunities


Page number not for citation purposes 5 

8. Mark Siedner J, Courtney Ng K, Ingrid Bassett V, Ingrid Katz 

T, David Bangsberg R, Alexander Tsai1 C. Trends in CD4 

Count at Presentation to Care and Treatment Initiation in sub-

Saharan Africa, 2002-2013: A meta-analysis. Clin Infect Dis. 

2015;60 (7):1120-7. PubMed | Google Scholar 

 

9. Jorge Del Romero, Isabel Río, Jesús Castilla, Begoña Baza, 

Vanessa Paredes, Mar Vera et al. Absence of transmission 

from HIV-infected individuals with HAART to their 

heterosexual serodiscordant partners. Enferm Infecc Microbiol 

Clin. 2015;33(10):666-72. PubMed | Google Scholar 

 

10. Luuk Gras, Anouk Kesselring M, James Griffin T, Ard van 

Sighem I, Christophe Fraser, Azra Ghani C et al. CD4 Cell 

Counts of 800 Cells/mm3 or Greater After 7 Years of Highly 

Active Antiretroviral Therapy Are Feasible in Most Patients 

Starting With 350 Cells/mm3 or Greater. J Acquir Immune 

Defic Syndr. 2007;45:183-192. PubMed | Google Scholar 

 

11. Mari Kitahata M, Stephen Gange J, Alison Abraham G, Barry 

Merriman, Michael Saag S, Amy Justice C et al. Effect of early 

versus deferred antiretroviral therapy for HIV on survival. N 

Engl J Med. 2009;360(18):1815-1826. PubMed | Google 

Scholar 

 

12. Christine Hogan M, Victor DeGruttola, Xin Sun, Susan Fiscus A, 

Carlos Del Rio, Bradley Hare C et al. The setpoint study (ACTG 

A5217): effect of immediate versus deferred Antiretroviral 

therapy on virologic set point in recently HIV-1-infected 

individuals. J Infect Dis. 2012;205(1):87-

96. PubMed | Google Scholar 

 

13. Tuan Le, Edwina Wright J, Davey Smith M, Weijing He, Gabriel 

Catano, Jason Okulicz F et al. Enhanced CD4+ T-cell recovery 

with earlier HIV-1 antiretroviral therapy. N Engl J Med. 

2013;368(3):218-230. PubMed | Google Scholar 

 

 

Table 1: General characteristics of people living with HIV studied 

  Whole Group n=1149 Men n=428 Women n=721 p 

Median (IQR)         

Age (year) 42.0 (33.0 to 50.0) 44.0 (36.0 to 53.0) 40.0 (33.0 to 49.0) <0.0001 

Duration of the disease (year) 8.0 (5.0 to 10.0) 8.0 (5.0 to 9.0) 8.0 (5.0 to 10.0) 0.0005 

CD4 (/mm3) 225.0 (116.0 to 413.0) 180.0  (86.0 to 346.0) 242.0 (136.0 to 448.0) <0.0001 

Frequency (%)         

Age (year)         

<40 42.1 46.6 34.6 0.0001 

40-59 49.2 46.2 54.2 0.01 

≥60 8.7 7.2 11.2 0.03 

CD4 (/mm3)         

<200 44.4 53.3 39.1 <0.0001 

200-349 23.5 22.0 24.4 0.39 

350-499 14.8 14.3 15.1 0.77 

≥500 17.3 10.5 21.4 <0.0001 

Matrimonial status         

Single people 17.2 16.9 17.5 0.85 

Married 82.8 83.1 82.5 0.85 
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Table 2: Validity of biological eligibility criteria for treatment 

  AUC (IC à 95%) Sensitivity Specificity Youden Index 

Biological eligibility 

criteria 

0,97 (0.96 à 0.98) 

p<0,0001 
94.9 100.0 0.94 


