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Abstract 
Background: Late diagnosis of HIV infection is an important cause of death 
in children. Objectives: To determine the prevalence of late diagnosed HIV 
infection in children, describe the socio-demographic characteristics and to 
analyze outcome of these children. Methods: From January 2015 to October 
2016, we carried out a prospective analytical study in the pediatric depart-
ments of University Teaching Hospital of the Brazzaville. Late diagnosed HIV 
children were selected for this work. Data analysis was performed in univa-
riate and multivariate with Epi Info 7.2.1. Results: Of the 6058 hospitalized 
children, 103 (1.7%) were selected, 57.3% were boys; the median age was 21.9 
months (IQR, 17.8 - 76.7 months). Children of low socio-economic status ac-
counted for 68.0%, those motherless: 43.7%. None of the children were tested 
for HIV before hospitalization. Mothers had a low education level in 60.2% of 
cases and were unaware of prevention of mother-to-child transmission (PMTCT): 
60.3%. Children mostly showed signs of stages 4 (49.5%), and 3 (31.1%) of 
HIV infection, immunodeficiency was severe for 68.0% of children. Children 
discharged from the hospital accounted for 62.1% of which 15.53% against 
medical advice. The case fatality rate was 37.9%. The risk factors for death in 
univariate analysis were: age < 12 months (OR = 8.66), maternal death (OR = 
17.93), severe malnutrition (OR = 66.07), clinical stages 4 (OR = 66.07) and 
severe immunodeficiency (OR = 17.37). The main pathologies responsible for 
death were respiratory infections (38.5%) and diarrheal diseases (30.8%). Con-
clusion: Improvement of PMTCT program effectiveness, universal access to 
early detection and antiretroviral therapy for infants are needed to reduce the 
number of late diagnosed HIV-children and therefore HIV-related morbidity and 
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mortality. 
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1. Introduction 

Human Immunodeficiency Virus (HIV) infection described for the first time in 
children in the 80 s [1], has had different epidemiological evolution depending 
on the regions and countries. In high income countries, after a critical period, the 
epidemiological situation has changed drastically: mother-to-child transmission 
of HIV infection has almost been eliminated through an effective prevention poli-
cy, morbidity and mortality have been significantly reduced by the early and wide 
use of high-activity antiretroviral therapy (HAART) in children [2] [3]. In low 
and middle income countries, especially those located in sub-Saharan Africa, 
despite the successes in the response to HIV infection, it still contributes signifi-
cantly to the childhood morbidity and mortality [4] [5]; In 2016, UNAIDS esti-
mated that 2.1 million children under 15 years were living with HIV, among whom 
160,000 new cases and nearly 90% of these children were in sub-Saharan Africa. 
Of the estimated 1.0 million people who died of AIDS-related illnesses in 2016, 
120,000 of them were children under 15 years of age and the vast majority of these 
deaths occur in sub-Saharan Africa [5]. One of the main causes of HIV-related 
morbidity and mortality still high in Africa is late diagnosis and consequently 
late initiation of antiretroviral therapy (ART) [6]. Indeed several studies high-
light the survival benefit of early initiation of antiretroviral therapy for HIV-infected 
infants especially when ART was initiated before the clinical signs and symptoms 
of HIV infection [6] [7] [8]. And based on these data, the WHO has changed its 
treatment recommendations, calling for treatment of all infected infants under 
24 months of age, irrespective of clinical stage and CD4 count; To improve early 
access to pediatric antiretroviral therapy, WHO recommends that countries 
with high incidence should ensure scaling up of program services prevention of 
mother-to-child transmission (PMTCT) of HIV infection and routine early de-
tection infant [9]. Despite these recommendations, the number of HIV-children 
diagnosed late in hospital remains high in Africa [10] [11]. The proportion of 
late diagnosed HIV-infected children is also a good indicator of the effectiveness 
of HIV-related services in a country, especially prevention and screening. In Con-
go, child data are rare, in 2016, UNAIDS estimated that 6000 children living with 
HIV, 1100 newly infected children, and HIV infection is one of the main causes 
of death in children with nearly 1000 deaths [12] [13]. Furthermore, the preva-
lence of HIV infection remains high among pregnant women, the knowledge of 
the PMTCT program by them is poor and coverage of PMTCT services is low 
[12] [14]. Additionally, early detection was only performed in 3% of PMTCT in-
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fants and for the moment early detection is not yet routinely offered to all in-
fants, as currently recommended by WHO [9] [15]. All these data indicate poten-
tial deterioration of the epidemiological situation of HIV infection in children, 
including an increase in the number of late diagnosed HIV-infected children. In 
this work, we sought in era of the PMTCT, routine early diagnosis in infants and 
HAART, to determine the prevalence of late diagnosed HIV infection in child-
ren, to describe socio-demographic characteristics and to analyze outcome of late 
diagnosed HIV-children. 

2. Methodology 
2.1. Setting 

The study was carried out in the pediatric departments of the University Teach-
ing Hospital (UTH) of Brazzaville. Brazzaville is the capital of the Republic of 
Congo and the UTH, the national referral hospital. The population of Brazzaville 
was estimated at 1,373,382 at the last national census (2009), HIV prevalence is 
3.1% in adults and 6000 children live with HIV [12]. PMTCT activities started in 
2003 and are being carried out to date as a project [16]. The coverage of early de-
tection of PMTCT infants is only 3%. Pediatric care of HIV infection has been free 
since 2008, but only 23% of infected children are supported [12] [17]. 

2.2. Study Design and Patients 

We carried out a prospective analytical study between January 2015 and July 2016. 
All children aged from 1 month to 17 years hospitalized in the pediatric wards of 
the UTH of Brazzaville and presenting suggestive manifestations of the HIV in-
fection according to the clinical definition of WHO cases [18], have undergone a 
HIV rapid antibody diagnostic test. In case of positive test, a polymerase chain 
reaction (PCR)-DNA test was performed in children under 18 months of age or a 
confirmatory second rapid antibody diagnostic test in those aged 18 months and 
over. Pre- and post-test counseling was performed in all screened children. Child-
ren meeting the criteria for late diagnosed HIV infection as defined for the study 
[19] were included systematically and consecutively. 

2.3. Data Collection 

We recorded all data on a standardized and structured form. The data included two 
types of variables: variables relating to children and those for parents/caregivers. For 
children, we recorded: age, gender, pathological history suggestive of HIV infec-
tion, nutritional status as assessed by WHO standards [20], clinical stage of dis-
ease and immune status according to WHO clinical and immunological classifi-
cations [21], the cause of hospitalization and evolution. For mothers/caregivers: 
age, vital status, educational level, socio-economic status, HIV knowledge, know-
ledge of PMTCT, health status. 

The sources of information were the caregiver of the child, the child himself 
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when he was able to express, the attending physician and medical records. 

2.4. Definitions 

HIV status: HIV infection was defined as a positive HIV rapid antibody diagnostic 
and PCR tests results for Children under 18 months and as two positive HIV rapid 
antibody diagnosis tests results for those aged 18 months and over. 

The diagnosis of HIV infection was considered late when it was made after the 
onset of the signs of the disease in children aged 5 and under, and in those over 5 
when the signs of the disease corresponded to clinical stage 3 or 4 or when ad-
vanced or severe immunodeficiency [20] [21]. 

Nutritional status as assessed by WHO standards [20]: we assessed the child-
ren’s nutritional status using z-scores of weight-for-length (or weight-for-height). 
Children with values below −2 z-scores (below −3 z-scores) of the reference popu-
lation were considered moderately malnourished (severely malnourished), those 
with values between −2 and 2 z-scores normal, and the values above 2 z-scores (above 
3 z-scores) indicated overweigh (obesity).  

Socio-economic status (SES) was assessed using the National Congolese Center 
for Statistics and Economic Studies (CNSEE) classification [22], the socio-economic 
level of family was considered low when family expenses for meals were estimated 
less than 523 FCFA (African Financial Community Franc. 1 Dollar = 550 FCFA) per 
person per day, middle between 523 and 1685 FCFA and high between 1685 and 
5055 FCFA. 

2.5. Statistical Analysis 

The data was processed and analyzed with Epi info 7.2.1 software. Quantitative 
variables were expressed in median and interquartile range (IQR) and qualitative 
variables in percent. The numbers of each variable were also specified. The per-
centages were compared with the independence Chi-2 test or the Fischer test 
(when at least one of the theoretical numbers was less than 5) and the odds ratio 
(OR). In the multivariate logistic regression model, we included only variables 
significantly associated with death from the univariate analysis (p ≤ 0.20). The 
significance level was set at 5% and the 95% confidence interval (CI). 

2.6. Ethical Considerations 

We obtained informed consent from parents/caregivers for interviews. The study 
was conducted in compliance with the Helsinki Declaration [23]. The study was 
approved by the National Ethics Committee. 

3. Results 
3.1. Description of the Population 

From January 2015 to July 2016, 6058 children were hospitalized to UTH, among 
them 103 (1.7%) HIV-infected children, all of whom meet the criteria for late 
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Figure 1. Patient selection flow diagram. 

 
diagnosed HIV infection and were included in our study (the patient selection 
flow diagram is shown in Figure 1). There were 59 boys (57.3%) and the sex ra-
tio was 1.3. median age was 21.9 months (IQR, 17.8 - 76.7 months). Forty-five (43.7%) 
children were orphaned by mother. The reasons of maternal deaths have not been 
formally identified; however, close relatives have often described HIV related rea-
sons. 

The socio-demographic, clinical and evolutionary characteristics of the popu-
lation are detailed in Table 1. 

3.2. Knowledge and Practices 

HIV knowledge assessed in all caregivers was considered good in 30 (29.1%) of them, 
acceptable in 50 (48.6%) and poor in 23 (22.3%). The existence of the PMTCT program 
was known by 23 (39.7%) of the 58 living mothers. Twenty mothers (34.5%)/58 re-
ported having been tested for HIV during pregnancy; for 10 mothers the test result 
was negative in the first trimester, 3 mothers did not know the test result and for 
the 7 others the test result was positive. 5 out of 7 HIV-positive mothers had in-
itiated antiretroviral therapy, which was subsequently discontinued for a variety of 
reasons (denial of the disease, fear of stigma and discrimination, fear that the spouse 
discovers her status and stock-outs of antiretroviral), and 2 others did not received 
antiretroviral therapy. 

None of the children were tested for HIV before hospitalization, even those 
whose mothers were diagnosed with HIV during pregnancy. 
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Table 1. Socio-demographic and clinical characteristics of HIV children and parents. 

Characteristics n (%) Cumulative frequency (%) 

Age group (month) 

[1 - 11] 

[12 - 23] 

[24 - 60] 

[61 - 120] 

>120 

 

38 (36.9) 

15 (14.6) 

20 (19.4) 

16 (15.5) 

14 (13.6) 

 

36.9 

51.5 

70.9 

86.4 

100.0 

Gender 

Male 

Female 

 

59 (57.3) 

44 (42.7) 

 

57.3 

100.0 

Vital status of parents 

Mother deceased 

Father deceased 

Both deceased parents 

 

45 (43.7) 

34 (33.0) 

25 (24.3) 

 

School level of the mother 

Never schooled 

Primary 

Secondary 

University 

Unspecified 

 

29 (28.2) 

33 (32.0) 

21 (20.4) 

8 (7.8) 

12 (11.6) 

 

28.2 

60.2 

80.6 

88.4 

100.0 

Socio-economic status 

High 

Middle 

Low 

 

7 (6.8) 

26 (25.2) 

70 (68.0) 

 

6.8 

32.0 

100.0 

Nutritional status 

Normal 

Moderate malnutrition 

Severe malnutrition 

 

7 (6.8) 

45 (43.7) 

51 (49.5) 

 

2.9 

32.0 

100.0 

Clinical stage (WHO) 

Stage 1 

Stage 2 

Stage 3 

Stage 4 

 

- 

20 (19.4) 

32 (31.1) 

51 (49.5) 

 

 

19.4 

68.9 

100.0 

Immunodeficiency (WHO) 

None or not significant 

Mild 

Advanced 

Severe 

 

- 

2 (1.9) 

31 (30.1) 

70 (68.0) 

 

 

1.9 

32.0 

100.0 
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3.3. Causes of Hospitalization 

The main causes of hospitalization were bronchopulmonary infections, which 
accounted for 51.5% of cases (including pulmonary tuberculosis) and diarrheal 
diseases (39.8%) (Figure 2). 

3.4. Outcome 

Among the 103 children identified, 48 (46.6%) were discharged with ART, six-
teen children (15.53%) went out against medical advice. for 39 children (37.9%), 
the evolution was towards a death. The median duration of hospital stay was 9 
days (IQR, 6 - 14 days). 

The risk factors for death was identified only in univariate analysis, the multi-
variate analysis showed no risk factors independently associated with death 
(Table 2). 

The pathologies responsible for death were: bronchopulmonary infections n = 
15 (38.5%), diarrheal diseases n = 12 (30.8%), pulmonary tuberculosis n = 4, mala-
ria n = 3, meningitis and encephalitis 2 cases each and anemia 1 case. 

 

 
Figure 2. Causes of hospitalization of HIV children at University Teaching Hospital of 
Brazzaville during the study. 

 
Table 2. Risk factors of death. 

Variables 
Deceased 

N (%) 

Univariate analysis Mulivariate analysis 

OR [CI] p Adjusted OR [CI] p 

Age < 12 months 26(68.4) 8.66 [3.47 - 21.63] 0.000001 0.36 [0.03 - 3.34] 0.37 

Maternal death 32 (71.1) 17.93 [6.46 - 49.71] 0.0000 1.20 [0.05 - 24.47] 0.90 

Clinical stage 4 37 (72.6) 66.07 [14.14 - 308.62] 0.0000 - 0.95 

Severe malnutrition 37 (72.6) 66.07 [14.14 - 308.62] 0.0000 - 0.96 

Severe immunodeficiency 37(52.9) 17.37 [3.85 - 78.27] 0.000004 0.0 [0.00 - 1.0E12] 0.90 

OR = odds ratio; CI = confidence interval. 
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4. Discussion 

This work allowed us to determine the number of late diagnosed HIV-infected 
children in the UTH of Brazzaville and to analyze mortality. The prevalence of 
1.7% noted in this work is lower than those reported by MOYEN (3%) and 
MBIKA (2.5%) respectively in 1993 and 1998 [24] [25], but close to that reported 
by M’PEMBA (1.9%) in 2003 and Dicko-Traoré (1.8%) in Mali in 2013 [11] [26]. 
The first three studies were also conducted at the UTH of Brazzaville, but unlike 
the present study, they were conducted before the implementation of the PMTCT 
program and the introduction of free ART in the Congo [16] [17]. Notwithstand-
ing methodological differences, these hospital data show that the prevalence of 
HIV infection discovered late during hospitalization has remained relatively sta-
ble over the past decade, despite the various control measures implemented in the 
Congo. In addition, the prevalence observed in this work is likely underestimated 
because only children with suggestive symptomatology of HIV infection according 
to WHO criteria [18] were tested; these WHO criteria do not identify all infected 
children because of their low sensitivity and specificity [27] [28] [29]. Routine 
HIV testing of all hospitalized children with unknown HIV status, as recommended 
by WHO [9] [15], would allow to have the actual prevalence. Kankassa found a 
HIV prevalence (29.2%) significantly higher than that observed in this study, af-
ter routine screening of almost all (87.4%) children hospitalized at UTH of Lu-
saka [29].  

The often late and advanced diagnosis of HIV infection in children is a reality 
in many low and middle income countries [11] [30] [31] [32], the main reasons 
for the low impact of control measures on the prevalence of late diagnosed HIV 
infection are the insufficient coverage of PMTCT services, the lack of an effective 
early HIV testing policy for infants (PMTCT beneficiary or not), denial of the 
disease, fear of discrimination and stigma of people living with HIV. In our study 
more than 60% of the mothers were unaware of the PMTCT program, only 34.5% 
were tested for HIV during pregnancy and those who knew their HIV-positive 
status were either in denial or fear of stigma and discrimination, to the point of 
refusing treatment. Kambourou et al. still in the Congo had found such a large 
proportion (53.2%) of mothers who did not know about the PMTCT program 
[14]. despite WHO recommendations on early and routine screening of infants, 
practices of child health professionals are not appropriate because none of the 
children in this study have been detected before. Other African countries, such 
as Congo, have difficulties in implementing and scaling up HIV services [33] [34] 
[35]. To remedy this situation, of course, all of these contributing factors must 
be addressed, but early diagnosis of HIV in infants must be a priority and full use 
of new technologies and service delivery strategies. Thus, HIV-related services can 
be combined with other child-care offerings: Counseling and early detection of 
HIV infection in infants can be routinely offered at birth, at vaccination sites, 
weighing, at the level of consultation and hospitalization services to increase the 
number of children detected early. The expansion HIV services in the commu-
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nity is also an effective way to reach populations, particularly those without access 
to the health system, as demonstrated by the SEARCH (Sustainable East Africa 
Research in Community Health) project [36]. To meet these challenges will no 
doubt require investment in key areas such as training and support for child health 
professionals, improvement of laboratory facilities and referral networks, and com-
munity mobilization. 

HIV infection in this work was often early-onset, 36.9% of children less than 1 
year old and the majority less than 2 years old at the time of diagnosis. The high 
incidence of early clinical form of HIV infection in children in Africa is a known fact 
[37] [38] and requires the implementation of an effective screening strategy to iden-
tify these infected infants prior disease progression. The antenatal and per-partum 
contamination associated with the very advanced state of infection in the moth-
ers, as suggested by the high maternal mortality rate in our study, the multiple de-
ficiencies in the mother and in the child are the main reasons for this high fre-
quency [39] [40] [41]. 

The pathologies responsible for hospitalization and death were dominated by 
respiratory infections and diarrheal diseases, as already reported by other au-
thors [11] [42] [43]. Most of these diseases are preventable by hygiene measures, 
vaccination and especially cotrimoxazole chemoprophylaxis. 

The mortality rate observed in this study is particularly high, other authors con-
sulted reported similar mortality rates [43] [44]. The severity of the clinical symp-
tomatology following the late diagnosis explains this high mortality rate. The Child-
ren with HIV Early Antiretroviral Therapy (CHER) trial showed that initiation 
of antiretroviral therapy before the symptoms and signs of HIV infection reduced 
mortality by 75% [7], several others studies have also shown the benefit early in-
itiation of ART in reducing mortality [6] [8] [45] [46]. In response, WHO now 
recommends initiating ART as soon as possible after the diagnosis of HIV infec-
tion in children and routinely in HIV-infected infants under 2 years of age [9].  

The Congo has adopted these recommendations, but is still slow to ensure 
that these recommendations are scaled up.  

The risk factors for death identified in univariate analysis in this work are iden-
tical to those reported by other authors [47] [48], most of whom are directly or 
indirectly related to the severity of the clinical symptomatology. With regard to 
maternal death, it increases the vulnerability of these children because of precar-
ity, lack of love, and maternal attention and sometimes lack of care. No risk fac-
tors independently associated with death were found in the multivariate analysis. 
Caution is however needed when interpreting these results, since sample size was 
small and likely insufficient to detect significant differences among deceased group 
and survivals group. 

4.1. Limitations 

This work presents some limitations, the first concerns the site of the study, the 
fact that it was performed in a single hospital makes it difficult to extrapolate the 
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results to the whole country, however, the UTH is the center where the majority 
of late diagnosed HIV-children are hospitalized. The second is related to the study 
population, it would have been interesting to compare children diagnosed late to 
those diagnosed early to better identify the causes behind the late diagnosis. Rou-
tine screening of all hospitalized children would have made it possible to have the 
actual prevalence. And the small size of our sample did not allow identify risk fac-
tors for death in multivariate analysis. 

4.2. Implications 

Despite its limitations, this study is the first on this subject since the implemen-
tation of PMTCT and setting up free healthcare for HIV in Congo and our find-
ings draw the attention of health authorities and health professionals to the impor-
tance of late diagnosis of HIV infection in HIV-related morbidity and mortality 
in Brazzaville and probably in many cities in sub-Saharan Africa, to emphasize the 
value of early diagnosis and treatment of HIV infection in children for reducing 
mortality, and finally to describe the factors that contribute to late diagnosis. 

5. Conclusion 

Late diagnosed HIV infection remains common and causes heavy mortality in 
children in Brazzaville. Congo should build capacity in its PMTCT program, but 
also implement an effective strategy for routine early detection of HIV infection 
and treatment of infected children to reduce prevalence, improve diagnosis of in-
fection HIV and therefore reduce HIV-related morbidity and mortality in child-
ren. 
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