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Abstract

Introduction: Tuberculosis and sickle cell disease are one of the main global
health priorities particularly in Africa. We aimed to determine the epidemio-
logical, diagnostic and therapeutic aspects of tuberculosis in children and ado-
lescents with sickle cell disease. Patients and methods: Patients aged 0 - 20
years with sickle cell anemia presented with tuberculosis at the Centre Hos-
pitalier National d’Enfants Albert Royer (CHNEAR), Dakar, Senegal were in-
cluded in the study. Medical history, risk factors, clinical, bacteriological, and
outcome data was collected. Data was analyzed using the SPSS software, ver-
sion 16. Results: A total of 25 cases of tuberculosis were documented from
January 1%, 1991 to December 31%, 2019 (hospital prevalence: 0.97%). Mean
age was 12.5 years. The sex ratio was 1.5 (15 girls and 10 boys). Pulmonary
tuberculosis in 14 cases was the most frequent followed by lymph nodes in 7
cases involvement and Pott’s disease in 4 cases. In 5 patients Tb was multi-
focal. Mean duration of treatment was 8.27 months (6 to 12 months). Out-
come was good on antituberculosis treatment. None patient died. Conclu-
sion: Children and adolescents with sickle cell disease can be infected with
Mpycobacterium tuberculosis. Pulmonary tuberculosis, lymph nodes and bone
involvement are the most frequent localizations. Outcome is good on antitu-
berculosis treatment.
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1. Introduction

Tuberculosis remains a major public health problem responsible for significant

morbidity and mortality worldwide. Tuberculosis is one of the top 10 causes of
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death worldwide. World Health Organization (WHO) estimated the number of
new Tb cases at 10 million and the majority of cases occurred in developing
countries [1]. HIV infection, malnutrition, children under 5 years old are main
risk factors [2]. Tuberculosis and HIV infection form a morbid association re-
sponsible for millions of deaths in Africa [3]. Sickle cell disease, most common
genetic disease in the world (500 million carriers worldwide, 300,000 children
are born with this anomaly and 50 million affected individuals) is very frequent
in Africa [4]. Sickle cell disease is also an important but largely neglected risk to
child survival in most African countries [5]. In Senegal, the prevalence is about
10% in the general population and 2% of children are born with sickle cell dis-
ease major syndrome [6]. Patients with sickle cell disease have a high suscepti-
bility to bacterial infections. The exact prevalence of tuberculosis in children and
adolescent with sickle cell disease is unknowns. The aim of this study is to de-
termine the epidemiological, diagnostic, therapeutic and evolutionary aspects of
tuberculosis in children and adolescents with sickle cell disease in a pediatric
hospital of Dakar.

2. Material and Methods

We conducted a descriptive, analytical, and retrospective study over a 19-years
period (from January 1%, 1991 to December 31%, 2019) in the largest pediatric
hospital of the country: the CHNEAR, Dakar, Senegal. This hospital is of the
highest level for children our country with 170 beds and medical and surgical
wards. Most children of the Dakar region presenting with severe diseases, or
even patients from other regions, are managed at the CHNEAR. We focused on
all children and adolescents aged 0 to 20 suffering from a major sickle cell syn-
drome (hemoglobin electrophoresis profile SS or SC or S-beta thalassemia) and
presenting tuberculosis. Tuberculosis diagnosis was made based on one or more
of the following criteria: a close contact tuberculosis infection, with the presence
of symptoms suggestive of tuberculosis (chronic cough, deterioration in general
condition, fever lasting more than 15 days, hemoptysis), a positive PPD, radio-
graphic images suspicious of tuberculosis, the presence of acid fast bacilli (AFB)
in the biological fluid or a positive Genexpert and one improvement under an-
ti-tuberculosis treatment.

We did not include non-tuberculous infections, incomplete or lost records in
the study.

We collected data from patient’s medical records and follow-up registers. For
each patient we studied socio-demographic data (age, sex, address, socio-economic
level), medical history (age at diagnosis of sickle cell disease, clinical data, localiza-
tion of tuberculosis), biology, bacteriology, imaging), treatment and outcome.

Data collected was entered and analysis using the CDC’s Epi info 7 software.

3. Result

We identified 25 cases of tuberculosis cases among the sickle cell anemia child-
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ren and adolescent patients (hospital prevalence: 0.97%). Hemoglobin electro-
phoresis profiles were SS in all patients. The socio-demographic characteristics
of the children are described in Table 1. There female and girl ratio was 1.5 (15
girls, 10 boys). Mean age was 12.54 years. Thirteen (13) patients came from fam-
ilies with a low socio-economic level (15 children). The geographic origin of pa-

tients was suburban area in 12 cases and rural area in 3 cases.

Table 1. Epidemiological, clinical, bacteriological characteristics of children and adoles-
cent suffering sickle cell disease and presenting tuberculosis.

Characteristics Patients (n) Pourcentage (%)
Age groups

0 - 5 years 2 8

5-10 years 7 28

10 - 15 years 4 18

15 - 19 years 12 48
Sexe

Boys 10 40

Girls 15 60

Geographic origin

Suburban area 12 48
City center 10 40
Rural area 3 12

Chest-X ray result
Normal 17
Abnormal 8

Clinical symptoms

Prolonged fever 19 76
Chronic cough 12 48
Chest pain 11 44
Dorsolumbar pain 5 20
Hemoptysis 11 44
Weight loss 5 20
Comorbidities
Malnutrition 14 56
Asthma 1 4
Congenital heart disease 1 4
Tb complications 1 4
Case fatality 0 0
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All children had received a BCG vaccination at birth. Three (3) patient were
close contact TB patient. The cases index was paternal uncle in 1 case, maternal
uncle in 1 case and housekeeper in 1 case. Malnutrition was present in 14 child-
ren. Other comorbidities were asthma in 1 case and heart disease in 1 case.

Clinical symptoms was dominated by evening fever in 19 cases, chronic cough
in 14 cases, chest pain in 13 cases, hemoptysis in 2 cases. Physical exam findings
are listed in Table 1. Chest x-ray performed for all patients showed abnormali-
ties in 17 children: lung opacities in 10 cases, mediastinal adenopathy in 4 cases
and pleural effusion in 1 case.

Spinal X-ray performed in 5 patients showed spondilodiscitis in 2 patients,
vertebral narrowing with paravertebral abscess in 1 patient and narrowing of the
vertebral disc in 1 patient. Abdominal ultrason found deep lymphadenopathy in
3 children. Magnetic Resonance Imaging (MRI) performed in 1 patient, she had
objectified an aspect in favor of infarction of the vertebral bodies as well as the
posterior arches.

Blood count found hyperleukocytosis in 15 cases and thrombocytosis in 2
cases. None leukopenia or thrombocytopenia was noticed. Anemia was present
in all children with an average hemoglobin level of 7.42 g/dl. CRP was positive in
14 patients (mean CRP of 36.81 mg/l). Renal function was normal in all children.
PPD was positive in 20 patients.

Bacilloscopy performed in all children was positive in 16% (4 cases). Four (4)
children benefited from a Genexpert test and 1 was postitive. Skin biopsy was
performed in 2 children and showed a gigantocellular caseous granuloma in fa-
vor of tuberculosis. Lymph node biopsy was performed in a patient who showed
the appearance of a tubercular granuloma.

Pulmonary Tb localization was predominant in 63% (14 patients), followed by
lymph node localization in 28% (7 cases) and Pott’s disease in 1 case. Table 2
represented different Tb localizations.

Antituberculosis regimen was mainly RHZE 18 patiens, RHZ in 5 cases and
Streptomycine (SRHZE) in 2 cases (Table 3). The anti-Tb treatment duration
varied between 6 and 12 months depending on the site of the tuberculosis (aver-

age of 8.7 months). The patients all received folic acid in 25 cases and analgesics

Table 2. Different tuberculosis site noticed in sickle cell disease patients (N = 25).

Tuberculosis sites Patients (n) Pourcentage (%)
Pulmonary tuberculosis 14 63
Lymph node tuberculosis 7 32
Pott’s disease 4 18
Skin tuberculosis 2 9
Multifocal tuberculosis* 5 20
Pleural tuberculosis 2 9

*Five 5 patients presented with more than 1 localization.
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Table 3. Different anti-tuberculosis treatment regimen.

Type of antituberculosis regimen Number of cases (n) Pourcentage (%)
RHZE* 18 72
RHZ* 5 20
SRHZE* 2 8
Total 22 100

*RHZE: Rifampicine, Isoniazide, Pyrazinamide, Ethambutol; *RHZ*: Rifampicine, H iso-
niazide, Z: Pyrazinamide; *SRHZE*R: Streptomycine, Rifampicine, Isoniazide, Pyrazina-
mide, Ethambutol.

(paracetamol and/or anti-inflammatory). Only 10 children benefited from blood
transfusion, oxygen therapy in 4 cases and hydroxyurea in 2 cases.

Outcome was favorable in all the children. No child had died. We noticed 1
case of spinal cord compression. None had died in our series. Complications re-
lated to sickle cell disease were vaso-occlusive crisis in 12 cases, acute anemia in
5 cases, gallstones in 1 case, femoral head osteonecrosis of the femoral in 1 case

and leg ulcer in 1 case.

4. Discussion

The incidence of tuberculosis in children and adolescents with sickle cell disease
is 0.97% at the CHNEAR, Dakar, Senegal. In the literature, data are rare con-
cerning the incidence of tuberculosis in children with sickle cell disease. In gen-
eral studies concern adult population [7]. Koffi reported 4 cases of tuberculosis
in children with sickle cell disease from 1993 t01998) at Ivory Coast [8]. Of the
2,580 children followed for major sickle cell disease from the 3 major pediatric
centers in Paris, France, only 11 children had developed tuberculosis between
2000 and 2013 (Prevalence 0.42%) [9].

We noticed despite the susceptibility of children with sickle cell disease to
bacterial infections this incidence is similar to other children: 0.96% in children
[2]. This is probably explained by the fact that CD4 lymphocytes are the support
of immunity against Mycobacterium tuberculosis. In sickle cell disease, the im-
mune deficiency is mainly linked to functional asplenia and lack of complement
opsonization [10]. Thus children and adolescents with sickle cell disease are not
more at risk of developing tuberculosis than other children in Senegal. Also in
Africa, HIV infection remains the main determinant of tuberculosis in Africa.
And Senegal is one of the countries with a very low incidence of HIV in Africa:
0.8% of prevalence [11].

The distribution of sickle cell disease varies from 10% to 40% depending on
the regions and ethnic groups in Africa [12] [13]. In Senegal, 8% to 10% of the
population carries hemoglobin S gene and about 2% of newborns suffer from
major forms of sickle cell disease [6].

Mean age of our patients is 12.5 years. Tuberculosis is more frequently diag-

nosed in older children and adolescents [8] [9].
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The clinical signs of tuberculosis are very similar to those of adults and the
bacteriological yield is higher in older children and adolescents [14].

Forty eight 48% of our patients came from Dakar suburban area proximity
and high population density. These conditions are favorable for spread of trans-
mission of tuberculosis in the neighborhood [2]. Three children (3) was close
contact of Tb case. Intra-familial tuberculosis transmission is very common in
pediatric population [15] [16] [17]. Tuberculosis infection should be suspected
in children with close contact of Tb. However, in limited countries resources
case index’s is not always confirmed because of the social nature of Tb and Fam-
ilies fear the stigma of the neighborhood.

Hemoglobin electrophoresis profile of our patients was homozygous SS form
(100%). This form represents the most severe and the most serious of the SCD.
Lionnet in France had reported homozygous SS, heterozygous Sp+ SA0 in his
study [7]. The age of SCD in Senegal is often late (average age of 5.4 years in our
study). This is related to the particularity of the Senegalese haplotype characte-
rized by a high level of high fetal hemoglobin (HbF). A HbF level considerably
attenuates the severity of the disease [18] [19]. HbF average was 13.17% in our
study. Hence the need is to set up a neonatal screening program for SCD in low
incoming countries with high incidence of this disease.

Prolonged fever in 19 cases, chronic cough in 12 cases, chest pain in 11 cases,
back pain in 5 cases, weight loss in 5 cases were the clinical symptoms, and ano-
rexia in 3 cases. Similar data have been reported by other authors [8] [7].

Main radiological abnormalities found in our patients were parenchymal opaci-
ties in 9 cases, mediastinal adenopathy in 2 cases, pleural effusion in 2 cases and
thickening of the soft tissues in 4 cases. These abnormalities are usually noticed
in in studies [20] [21]. In our series, pulmonary localization was more common
in 14 cases, followed by lymph node involvement in 7 cases. Pott’s disease in 4
cases, cutaneous localization in 2 cases and pleural involvement in 2 cases. Four
patients presented with multifocal tuberculosis aged respectively 6, 8, 11 and 15
years. The bone involvement in SCD patients is probably due to the bone hypo-
perfusion. Lionnet reported Pott’s disease in 2 cases [16]. Our results were simi-
lar in other studies [2] [8].

Acid fast bacilli (AFB) research is a very important for the Tb diagnosis. Spu-
tum smears are positive in children in only 10% to 15%, and culture in 30% to
40% of cases [22] [23]. In our series, the sputum smears were positive in 16% (4
cases). Culture is not carried out systematically. GeneXpert is a very useful test
for Tb diagnosis in children and suspected multi-resistant tuberculosis cases.
GeneXpert was introduced into our hospital in 2012. Only 4 children had bene-
fited from Genexpert and 1 was positive.

Antituberculosis treatment protocols were RHZE in 18 cases, RHZ in 5 cases
and SRHZE in 2 cases. These were consistent with the recommendations of
Senegalese’s national Tb control program. Outcome was good. None children
died.
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5. Conclusion

Tuberculosis is a major public health problem responsible for significant mor-
bidity and mortality in Senegal. Children and adolescents with sickle cell disease
can be infected with Mycobacterium tuberculosis. Pulmonary tuberculosis, lymph
nodes and bone involvement are the most frequent localizations. Outcome is

good on antituberculosis treatment.
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