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Abstract

Introduction: The Democratic Republic of Congo is the third most affected
country in the world by sickle cell disease (SCD) after India and Nigeria.
However, the available data on sickle cell disease in the DRC are piecemeal
and do not reflect the current reality of the country. Conventional equipment
recommended for neonatal screening for sickle cell disease (IEF, HPLC) is
not available in Kindu. Currently, a simple, effective and affordable tech-
nique, the Sickel SCAN® Rapid Screening Test (RST), has been validated na-
tionally in the Nsonso MD (2017) study. The aim of this study was to detect
sickle cell disease in neonates in nine maternity homes in the city of Kindu by
Sickle SCAN®. Methods: This is a descriptive cross-sectional study that in-
volved newborns in nine maternity homes in the city of Kindu during the pe-
riod from 01 June to 31 July 2018. Results: 310 newborns were screened, di-
vided into 164 girls against 146 boys. 26.8% of newborns were diagnosed with
sickle cell trait (n = 83); 1.9% were homozygous sickle cell (n = 6). Of all the
newborns screened for SCD, there was no significant difference between the
sexes: 50.6% were males vs. 49.4% females. Neonates diagnosed with homo-
zygous sickle were from Lega (n = 3), Kusu (n = 1), Kasenga (n = 1) and
Zimba (n = 1) tribes. Conclusion: The neonatal prevalence of sickle cell dis-
ease in the homozygote found in Kindu is almost similar to the actual preva-
lence of WHO in the DRC (2%).
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1. Introduction

Sickle cell disease affects 20 - 25 million people globally, including 12 to 15 mil-
lion in Africa, 50% to 80% of children with homozygous sickle cell disease in
Africa die before the age of 5 [1]. Thus, the United Nations (UN) has recognized
sickle cell anemia as a global public health problem in terms of mortality, morbid-
ity and significant socio-economic impact associated with the disease [2]. The
economic consequences of this disease are catastrophic for populations who al-
ready live in extreme poverty. In Burkina-Faso, it is estimated at one hundred and
eighty-four US dollars point eighty-eight cents ($184.88), the average cost of care,
in hospitalization, of a sickle cell child. In the United States of America (USA) and
in the Democratic Republic of Congo (DRC), the annual costs of caring for a child
with homozygous sickle cell disease are respectively one thousand three hundred
and eighty-nine ($1389) and one thousand US dollars ($1000) [3] [4].

Indeed, the life expectancy of sickle cell patients can be greatly improved by
an early diagnosis, especially when it is done in the neonatal period, followed by
education of parents in simple daily actions, adequate management by therapeu-
tic measures. prophylactics. With this strategy, the World Health Organization
(WHO) estimates that 70% of deaths are preventable. Sickle cell disease is par-
ticularly common in people from sub-Saharan Africa, India, Saudi Arabia and
Mediterranean countries. Migration has increased the frequency of the offending
gene in America. In parts of sub-Saharan Africa, homozygous sickle cell disease
affects up to 2% of newborns. More broadly, the prevalence of sickle cell trait
reaches 10% to 40% in Equatorial Africa, 1% to 2% on the coast of North Africa
and less than 1% in South Africa. This prevalence in sub-Saharan countries is
particularly high in regions where malaria is endemic [5].

The Democratic Republic of Congo (DRC) is the third most affected country
in the world by sickle cell disease after India and Nigeria. It is estimated that 20
million Congolese (Ze. 25% to 30% of the population) carry the sickle cell gene
and can transmit the disease to their children and that 2% of children are born
sickle cell each year in the country [6].

In the DRC, the fight against sickle cell disease is faced with certain difficul-
ties, in particular the poor integration of control mechanisms into the health
system, the lack of an inventory of the disease in all provinces, the scarcity of
equipment and reagents for screening or diagnosis of sickle cell anemia, possibly

related to the high cost, lack of water and electricity and the long time to report
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results. These gaps make it difficult to map this pathology [7] [8].

In Kindu (Maniema), there is no local branch of the National Program for the
Fight against Sickle Cell Disease (PNLCD), so that activities to fight against sickle
cell disease are not coordinated; there is also no newborn screening policy for
sickle cell disease; in addition, the hemoglobin study techniques that exist there
(Emmel test, alkaline pH electrophoresis on cellulose acetate) are not recom-
mended for neonatal screening; therefore there are no documented data on the
prevalence of sickle cell disease in this part of the country. In addition, the data
available on sickle cell disease in the DRC are patchy and do not reflect the current
reality in the country. The results available on neonatal screening found in 2008 by
Tshilolo et al date back 10 years and did not concern the eastern part of the coun-
try to which the town of Kindu (Maniema province) belongs. However, Agasa B.
et al. observed that out of five newborns screened for homozygous sickle cell
disease in Kisangani, four, Ze. 80%, were from ethnic groups in Maniema [9].

The equipment used in the study by Tshilolo L. et al and in that of Agasa B. et
al. for neonatal screening [Isoelectrofocusing (IEF), high performance liquid
chromatography (HPLC)] is not available in Kindu. Very recently, a simple, effec-
tive and affordable technique, the Sickel SCAN® Rapid Diagnostic Test (RDT), was
validated in the country in the study conducted by Nsonso MD (2017), one of
whose perspectives is that this RDT can be used to promote routine newborn
screening programs. Faced with the lack of data on the prevalence of sickle cell
disease in Kindu (Maniema) and the availability of RDT Sickle SCAN® with
good intrinsic values, we decided to conduct this study on neonatal screening for
sickle cell disease in the Kindu city using RDT Sickle SCAN"as a technique.

The objective of this work is to determine the prevalence of sickle cell disease
in newborns in Kindu and to describe the socio-demographic characteristics of

newborns screened for sickle cell disease.

2. Methods

This is a descriptive cross-sectional study which took place over a period of two
months, from June 01 to July 31, 2018. We thus systematically screened for
sickle cell disease in newborns who were born in nine maternities detained in the
town of Kindu, capital of the province of Maniema, eastern DRC. In 2017, the
city of Kindu had a population estimated overall at 509,316 inhabitants for an
area of 110 km?. It is a city that has long been landlocked in many ways. Cultu-
rally, the town of Kindu is dominated by four large tribes including the Lega es-
timated at 30%, the Zimba at 20%, the Kusu at 15%, the Songola at 10% and the
Bangubangu at 10%. The other tribes including the Kumu, Zula, Songe, ... and
others from other provinces represent 15% of the population.

Our study population consisted of newborns who were born in nine maternity
hospitals selected during the study period. Was included in our study, any new-
born who:

- was born in one of the nine maternities selected during the study period,

- whose parents (mother and/or father) had given their informed consent and

DOI: 10.4236/0alib.1107097

3 Open Access Library Journal


https://doi.org/10.4236/oalib.1107097

A. L. Katawandja et al.

- whose parents had provided us with socio-demographic data of interest.
Was excluded from our study, any newborn:
- whose sample was not correctly identified,
- whose sample in the EDTA tube was coagulated,
- whose parents withdrew their consent during the study after initially giving it
to us.

We used multistage sampling. At the first stage, cluster sampling was applied.
The City of Kindu was subdivided into three clusters; all the clusters were taken.
The list of all the care structures integrated into the health zones with a materni-
ty service has been established. Randomly, three structures were selected in clus-
ters. Thus, we collected the newborns in 9 following structures: CH Kituli-
zo/BDOM, CS Alunguli, CS Kasuku 2, CS Lumbulumbu, CS Basoko, CS Man-
gobo, CH Lumbulumbu, HGR Alunguli, HGR Kindu. In each maternity unit, all
newborns present during the study period were screened.

Two types of blood samples were taken: from the umbilical cord and from the
heel. When the puncture was made on the heel, 5 pl of blood was collected using
the capillary pipette provided in the Sickle SCAN® rapid sickle cell test kit. Re-
gardless of the type of sample, three drops of blood were collected on the 4 mm
thick Wattman Blotter paper.

To screen for sickle cell anemia, we used the RDT Sickle SCAN" which was
performed instead of a sample when it was done on the heel. But when the sam-
ple was taken from the umbilical cord and stored in a tube containing EDTA,
the analysis was done at the CHL laboratory. The results of newborns screened
with homozygous sickle cell disease were confirmed by capillary electrophoresis
(CEFA/Monkole laboratory).

The Sickle SCAN® test is a qualitative immunochromatographic test for the
identification of hemoglobins A, S and C by lateral flow chromatographic migra-
tion. It consists of a membrane which bears 4 bands, three of which correspond
to the adsorption regions of the polyclonal anti Hb A, anti Hb S and anti Hb C
antibodies respectively. The fourth band is the control band which contains a
goat anti IgG antibody. Mouse, used as a capture antibody to form the control
line. The Sickle SCAN®RDT has demonstrated good intrinsic and extrinsic val-
ues, sensitivity of 98% to 100% and specificity of 99% to 100%.

The socio-demographic and biological data were encoded in an input mask on
Microsoft Excel version 2007 and transposed for statistical analysis to SPSS
software, Version 20.0 Windows. The variables of interest were represented in
the form of figures and frequency tables and the proportion was calculated to
summarize the observations.

The study protocol developed was submitted to the Ethics Committee of the
School of Public Health and obtained approval under number: ESP/CE/132/2018.

The various parents selected had given their informed consent.

3. Results

A total of 310 newborns were screened including 73 (23.5%) at the HGR Kindu,
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71 (22.9%) at the CS Kasuku2, 51 (16.5%) at the CS Basoko, 45 (14.5%) at CH
Kitulizo/BDOM, 33 (10.6%) at CS Lumbulumbu, 20 (6.5%) at HGR Alunguli,
11 (3.5%) at CHL, 4 (1.3%) at CS Alunguli and 2 (0.6%) at CS Mangobo. In
our study, out of a total of 310 newborns, 164 (53%) were female and 146
(47%) male, with the male/female (M/F) sex ratio at birth being 0.89; 265
(85.5%) newborns are from Maniema and 195 (62.9%) of them were born to
parents residing in Kasuku commune. The Songola, Bangubangu, Kusu, Zimba
and Lega tribes taken together were in the majority among the newborns
screened with 59.4% while the other tribes were represented at 40.6% (Table
1). As shown in Figure 1, 1.9% (6/310) of newborns was screened for homo-
zygous sickle cell (SS); 26.8% (83/310) were screened for heterozygous sickle
cell disease (AS); 71.3% (221/310) had normal hemoglobin status (AA).
(Figure 1) The distribution by sex of the 89 newborns screened for sickle cell
disease was almost equal: 44/89 (49.4%) were female and 45/89 (50.6%) were
male (Table 2). The prevalence of sickle cell disease in the Kusu was 35.0% for
heterozygotes (AS) and 2.5% for homozygotes (SS), ie. an overall prevalence
of 37.5%; Among the Lega, it was 30.4% for AS and 5.4% for SS, i.e. an overall
prevalence of 35.8%; among the Bangubangu, it was 21.4% for the AS, and zero

for the homozygotes (Table 3).

Table 1. Sociodemographic characteristics of newborns.

Variables Effective (n = 310) %
Sex

M 146 47

F 164 53

Province of origin

Bandundu 2 0.6
Kasai 17 5.5
Kongo Central 5 1.6
Maniema 265 85.5
Sankuru 12 3.9
Sud Kivu 5 1.6
Tshopo 4 1.3
Township
Alunguli 26 8.4
Kasuku 195 62.9
Mikelenge 89 28.7
Tribe
Songola 9 2.9
Bangubangu 28 9.0
Kusu 40 12.9
Zimba 51 16.5
Lega 56 18.1
Others 126 40.6
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Figure 1. Types of hemoglobins found after screening.

Table 2. Distribution of the type of abnormal hemoglobin detected according to the sex
of the newborns.

AS SS Total
Sex
Number Prevalence Number Prevalence Number Prevalence
Female 40/89 45.0% 4/89 4.5% 44/89 49.4%
Male 43/89 48.3% 2/89 2.2% 45/89 50.6%
Total 83/89 93.3% 6/89 6.7% 89/89 100%

Table 3. Distribution of the type of abnormal hemoglobin detected compared to the tribe
of newborns.

AS SS
Tribes
Number Prevalence Number Prevalence

Bangubangu 6/28 21.4% 0/28 0.0%
Kusu 14/40 35.0% 1/40 2.5%
Lega 17/56 30.4% 3/56 5.4%
Songola 1/9 11.1% 0/9 0.0%
Zimba 15/51 29.4% 1/51 1.9%
Others 30/126 24.4% 1/126 0.8%
Total 83/310 26.8% 6/310 1.9%

4. Discussion

Of the 310 newborns screened, 89 (28.7%) were carriers of hemoglobin S ac-
cording to the following distribution: 83 heterozygous (26.8%) and 6 homozyg-
ous (1.9%). We did not screen for hemoglobin C and this is probably due to the
low relative prevalence of Hb C in the general population in DRC [10]. This re-
sult is relatively similar to that found by Agasa B. et a/ In Kisangani in 2007 on a
sample slightly larger than ours (520), ie. with 24.26% of children carrying he-
moglobin S: 23.3% being heterozygous AS and 0.96% homozygous SS [9]. This
could be explained by the fact that among the 520 newborns screened in Kisan-
gani, 102 (19.6%) belonged to tribes originating in Maniema. In Lubumbashi in
2017, Shongo MYP and Mukuku O. found in a sample of 173 newborns, a pre-
valence of 15.61% of hemoglobin S carriers: 12.14% were heterozygous sickle cell

patients and 3.47% had a major sickle cell syndrome type SS [11]. The pilot
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study conducted in Kinshasa in 2008 by Tshilolo L et al out of 31,204 newborns
and whose samples also came from Lubumbashi, Kasai Oriental and Bas-Congo
(now central Kongo) had noted a prevalence of 16.9% of heterozygous sickle cell
disease (SA) and 1.4% of homozygous sickle cell disease (SS); no other abnormal
hemoglobin has been identified [10]. The prevalence of SS found in our study
corroborates that found by Tshilolo L et al.

In a retrospective study of neonatal screening for sickle cell disease carried out
in Awka in south-eastern Nigeria from September 01, 2013 to October 27, 2017,
Ejiofor OS. et al, Found a prevalence of 0.32% of SS and 24.3% of AS. [12]. The
prevalence of SS found in the Nigerian study is much lower than that found in
our study. This could be due to the fact that our study was carried out in the city
of Kindu where the population is not sufficiently sensitized to screening for
sickle cell disease before marriage and that the use of the rare screening tech-
niques that exist (electrophoresis at alkaline pH on cellulose acetate, Emmel test)
has not yet entered into the medical routine. As a result, in this city, couples at
risk (AS + AS or AS + SS) can get married and have the probability of giving
birth to children with homozygous sickle cell disease; whereas in Awka, more
and more HBS carriers marry more partners with HbAA [12]. By comparing the
prevalence of heterozygotes AS in newborns in our series to that reported in the
adult population in DRC (25% to 30%), we observe the persistence of the trans-
mission of the tare from one generation to another within of the Congolese
community. We believe that this persistence is linked to selective resistance:
sickle cell disease has been selected throughout history by Plasmodium falcipa-
rum malaria; these two diseases often coexist in the same populations [13]. Ac-
cording to the report of the provincial coordination of the National Malaria
Control Program (PNLP)/Maniema, the prevalence of malaria in Maniema was
more than 40% in 2017 [14]. The prevalence of sickle cell disease found in our
study is superimposable to this high prevalence of malaria in Maniema, of which

the town of Kindu is the capital.

Prevalence of Sickle Cell vs. Tribe

Sickle cell disease in its heterozygous form was found in all the majority ethnic
groups in the town of Kindu. This observation is similar to that made by Tcha-
mago CJ, 2006: sickle cell disease was found in all the majority ethnic groups of
Senegal without the difference being statistically significant [15]. Tshilolo L et
al, Did not find either statistically significant difference between different
ethno-linguistic groups with respect to sickle cell disease [10].

Among the Bangubangu newborns in our series, 21.4% were screened for
sickle cell disease compared to 31.4% Zimba. The prevalence of sickle cell ane-
mia among the Kusu was 37.5% (35.0% AS and 2.4% SS) versus 35.8% among
the Lega (30.4% AS and 5.2% SS). our study, the overall prevalences found in
Kusu and Lega newborns were relatively higher than those found in Kisangani
by Agasa B. et al, 2007 within this same category with respectively 29.9% (23.3%
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AS and 6.6% SS) and 16.67% (12.5% AS and 4.17% SS) [9]. This could be ex-
plained by the fact that the Lega and the Kusu are among the majority inhabi-
tants of the urban-rural town of Kindu with 45% of the inhabitants taken as a
whole. The sickle cell gene is widespread in the Indian population recognized as
indigenous, living mainly in rural areas from certain groups called Castes and
other classes belonging to a low socio-economic status [16].

This relatively high prevalence of homozygous sickle cell disease (SS) observed
in certain tribes of Maniema, would probably be linked to endogamic marriages
generally encouraged and observed in the province of Maniema in general and
in the town of Kindu in particular. This type of marriage is even popular because
it helps to preserve the culture and the translations from one generation to
another. However, some perfectible limits emerge from this study: we haven’t
included in this work the medical monitoring of children screened with sickle

cell disease, and that this study carried out mainly in a hospital environment.

5. Conclusions

The data from this study shows that sickle cell disease is indeed present in Kin-
du. The prevalence of homozygous sickle cell disease found is almost similar to
the theoretical prevalence as predicted by WHO in the DRC. The prevalence of
sickle cell disease was high in two main tribes: Kusu and Lega. It is therefore a
contribution to the development of the map of sickle cell disease in Maniema,
therefore in the Democratic Republic of Congo.

This study also made it possible to observe that it is possible to make the neo-
natal screening for sickle cell anemia systematic in urban-rural areas by using
the sickle SCAN® type RDT with good intrinsic values.

Contribution of Our Study to Knowledge

* This study provides indicative data on the extent of sickle cell disease in
newborns in nine maternities in the town of Kindu, in the province of Ma-
niema, in the eastern Democratic Republic of Congo.

* The study lays the groundwork for a systematic newborn screening program
for sickle cell disease in the DRC using the Sickle SCAN® type RDT.

State of Knowledge on the Subject

Three studies have shown the prevalence of sickle cell disease in newborns in a
few cities of the DRC (Kinshasa, Lubumbashi, Kisangani). This prevalence is

superimposed on that of Plasmodium falciparum malaria.
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