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ABSTRACT

Background: The prevalence of sickle cell trait carriers (AS) is about 30% in some areas of Intertropical Africa and 40% in
Central Africa. In Benin, the prevalence of sickle cell trait was estimated at 24%, of which 4.8% had the severe form of the
hemoglobinopathy. Despite these alarming statistics, consequent preventive measures are slow to materialize. The present study
aimed to develop a strategy for population sensitizing on Sickle Cell Disease (SCD). Methods: The study was carryout in the
commune Sd-Ava in southern Benin. It is a lacustrine town of 218 km? with 118.497 populations. Samples were collected in EDTA.
Hemoglobin in the sample was separated by electrophoresis and resulting patterns were scanned on a scanning densitometer. ABO
blood groups were determined manually using monoclonal anti-A and anti-B. Results: A pictogram called "Drepastop" was made
and used for results expression. Of the 6156 participants, 4403 (71.52%) were non-carriers of SCD traits, 1624 (26.38%) were
heterozygous and 129 (2.10%) were homozygous. Of the 1624 heterozygous subjects, 1140 (18.52%) were AS and 484 (7.86%)
AC. Among homozygous SCD carriers, 71 (1.15%) were SC, 39 (0.63%) SS and 19 (0.32%) CC. The majority of the study
participants, 3167 (51.44%) were blood group O, followed by 1499 (24.35%) group B, 1239 (20.13%) blood group A and 251
(04.08%) blood group AB. Conclusion: The study provided 4403 Green/Green card, 1140 Green/Red, 484 Green/Yellow, 71
Red/Yellow, 39 Red/Red and 19 Yellow/Yellow to the population of S6-Ava. Our innovation has helped to raise awareness and
demystify sickle cell disease. It allowed the population to link "Drepastop" to the choice of spouse.
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1. INTRODUCTION

Sickle Cell Disease (SDC), characterized by a sickle hemoglobin S (HbS) ou C (HbC), is one of the most important
single gene disorders in humans and results from the substitution of glutamic acid for valine at position 6 (HbS) or
lysine (HbC) on the b-globin molecule. In Africa, SCD is reported to be associated with 50% to 90% of childhood
mortality [1, 2]. SCD prevalence is about 2% worldwide, 30% in some areas of intertropical Africa [3] and 40% in
Central Africa [4]. In Benin, the prevalence of SCD was estimated to 22.3% [5]. In African, the burden of SCD
increases with population growth, with serious consequences for public health and socio-economic status. Despite the
recent high level of interest in the disease, investments in the prevention and management of SCD remain inadequate
[6]. Therapeutic approaches are expensive, often inefficient and inaccessible to low-income populations [7, 8].
Recently, a pilot program in Benin has shown that with newborn screening and good follow-up care, it is likewise
possible to reduce mortality among African children with SCD to the same level as other children [9]. However, this
approach is difficult to achieve because of lack of resources. Benin is a poor country where more than 70% of the
population is illiterate. Women and children, especially girls, who pay the heaviest SCD tribe are not well involved in
current disease prevention efforts. This study aims to reduce the number of pregnancies at risk of giving birth to
children with SCD. To achieve this goal, we proceeded by (i) a thorough education-awareness on SCD, (ii) systematic
screening for SCD, (iii) provided the results as a pictogram based on the cultural connection of the population with
color and (iv) refer patients for medical care.

2. MATERIALS AND METHODS

2.1. Study population

The study was carryout in the commune of S6-Ava that is located in southern Benin. It is a lacustrine town and tourist
place. S6-Ava covers an area of 218 km2 with a population of 118.497 inhabitants with a density of about 544
inhabitants per km2 and about 4.4 children per woman [10]. It is also one of the communes where the prevalence of
SCD and malaria is very high. Mobile audiences (large gatherings with local language audience), community radios,
posters and flyers were used to raise awareness.

Three teams of 3 missionaries (including at least one woman) were trained on basic education and ethics issues on
SCD. The mission of these teams was to sensitize the population and prepare them for SCD screening. Sample
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collecting was done by 05 experienced nurses and laboratory screening tests were made by 5 medical laboratory
technicians. A team of 2 experienced medical laboratory technicians was in charge of validation, transcription and
encoding of the results before their transcription on results cards. Results rendering and their interpretation to the
population was done by the team of missionaries.

2.2, Sample analysis

Blood collection equipment included tubes, needles, cotton, alcohol, gloves and various handling equipment. Semi-
automated electrophoresis system from Alere (Helena Biosciences, Europe). Samples were collected in EDTA along
with clinical details. Hemolysate of the sample was prepared and the hemoglobin of the hemolysate was adjusted to
2-3 g/dl. Very small quantity (35 ul) of samples of hemolysates prepared from whole blood were applied to sample
tray, the applicator automatically applies the samples to the ready to use Alkaline Hb Gel (Agarose in a Tris/ EDTA/
Glycine buffer with Sodium Azide). The hemoglobin in the sample were separated by electrophoresis (200 volts, 30
minutes) using an alkaline buffer (pH 8.2-8.6) and were stained with Acid Blue Stain. The patterns were scanned on a
scanning densitometer, and the relative percent of each band was determined and interpreted as per the
manufacturer’s instructions.

ABO blood groups were determined manually by using monoclonal anti-A and anti-B against the participant' red cells
suspended in saline tubes at room temperature and ready for agglutinations after 15 min incubation in accordance
with standard procedures and manufacturer’s guidelines [11].

2.3. Statistical analysis

Data were analyzed by SigmaPlot statistical analysis software 2014 (Systat Software, Inc. San Jose, CA, USA). Means
and standard errors of the mean (SEM) of data were calculated. If Normality Test (Shapiro-Wilk) is correct, Student’s
t-test was used to ascertain difference between group’s characteristics, if not, Mann-Whitney Rank Sum Test was
used. The Chi-square test was used to compare the means of the qualitative variables. A p-value of <0.05 was
deemed significant.

3. RESULTS

3.1. Pictogram interpretation

We designed a card with the colors of the national flag of Benin to give the SCD screening results to the population. This formula
was adopted because of the illiteracy of the target population. The card designed was a pictogram called "Drepastop” (Figure 1). It
was a set of colored cards with Green color symbolizing HbA, Yellow HbC and Red Hb S. Each card was divided into two parts so
that the results of the hemoglobin electrophoresis test can be read in genotype. Thus, a complete Green card (Green/Green)
means a genotype AA, Green/Red: AS, Green/Yellow: AC, and Red/Red: SS, SC, CC. Each Card also indicated people ABO blood
group and Rhesus (Figure 1).

ONG CIACO - BENIN - *...] ONG CIACO - BENIN
Z—

Figure 1: the figure presents the “Drepastop”; card with the colors of the
national flag of Benin to give the SCD screening results to the population.
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An innovation for preventive fight against sickle cell disease in illiterate populations regions in Benin.

3.2. Hemoglobin electrophoresis results: A total of 6156 subjects of all ages and sexes were screened in the
municipality of S0-Ava. Of this population, 4403 (71.52%) had no sickle cell trait. There were 1624 (26.38%)
heterozygous sickle cell trait carriers and 129 (2.10%) homozygous carriers (Table 1).

Table 1: Study population according to Sickle cell status.

Statut Enrolment Frequency (%)
Non carrier 4403 71.52
Heterozygous carrier 1624 26.38
Homozygous carrier 129 2.10

Total 6156 100.00

The number and proportion of homozygous carrier subjects of Sickle Cell Disease (SCD), heterozygous carriers and
non-carriers of SCD were determined.

Of the 1624 heterozygous subjects, 1140 (18.52%) were of AS genotype compared to 484 (7.86%) of AC genotype
(Table 2). All three possible homozygous genotypes carrying sickle cell traits were identified with 71 (1.15%) SC
genotype subjects, 39 (0.63%) SS subjects, and 19 (0.32%) CC subjects (Table 2). The result cards were made and
distributed to the population based on these genotypic results.

Table 2: The table presents the study population
according to genotype.

Genotype Enrolment Frequency (%)
AA 4403 71.52
AS 1140 18.52
AC 484 7.86
SC 71 1.15
SS 39 0.63
CC 19 0.32

Green/Green: means a genotype AA; AS: Green/Red; AC: Green/Yellow;
Red/Red: SS, SC, CC. (Each Card also indicated people ABO blood group
and Rhesus (Figure 1)).

All study participants were divided into groups according to their genotype obtained from the Hb electrophoresis test.
The percentage of each group was also calculated.

3.3. Association of Blood group and Sickle cell status

The majority of the study participants were blood group O with a total of 3167 (51.44%), followed by 1499 (24.35%)
group B subjects, 1239 (20.13%) blood group A subjects (Table 3) and AB blood group subjects were the least with
251 (04.08%) subjects. There was no association between blood group and the carriage of sickle cell trait (p = 0.89)
(Table 3).

Table 3: The table presents the sickle cell status according ABO Blood Group.

Blood Group Chi-square
Statut A B AB 0 test
Non cartier 894 1066 176 2267
(14.52%)  (17.32%)  (02.86%)  (36.82%) b= 0.89
Carrier 345 433 75 900 '
(05.61%) (07.03%) (01.22%) (14.62%)
Total 1239 1499 251 3167

(20.13%) (24.35%) (04.08%) (51.44%)
A, B, AB and O: Blood group.

Sickle Cell Disease carrier and non-carriers subjects were divided according to their blood group. The results are
presented as the number of participants and the corresponding proportion in parenthesis.

4. DISCUSSION

In this study carryout in S6-Ava among general population, the prevalence of S and C sickle cell trait carriers was
20.30% and 9.33%, respectively. Our results are similar to those previously reported from national wide study in
Benin (22.3% and 10.1% respectively) by Latoundji et a/., (1991) [12].
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However, our finding was different from results reported by Noudamadjo et al. in infants in 2013 (14.64% and
14.20%) [13], and in Togo by Segbena et al. in newborns (16.4% S sickle cell and 15.8% C sickle cell) [14]. These
results suggest that SCD prevalence is different in newborns and infants compared to general population. The 63rd
session of the United Nations (UN) General Assembly in December 2008 adopted a resolution on the “recognition of
Sickle-cell anaemia as a public health problem,” and urged Member States and UN organizations to raise awareness of
SCD on June 19 of each year [15].

Despite the fact that the UN has called for global efforts “to bring the disease out of the shadows,” relatively little
attention has been given to assessing the burden of SCD and how to reduce it in Africa, where about 85% of children
with SCD are born [16]. In 2010, the WHO Regional Office for Africa proposed a SCD strategy in official recognition of
the fact that SCD is an important cause of child mortality in many African countries [6]. Enough is already known to
justify investment in public health SCD programs, such as those already in place for other conditions like HIV or
malaria, for promoting widespread screening, health education, treatment to prevent or manage SCD complications
and most importantly the prevention of the genetic transmission of the disease.

Early diagnosis of SCD will allow rapid management of disease-related attacks in children and pregnant women. It can
also help raise awareness about risk marriages and limit the birth of children with SCD. In the present study, we
screen a total of 6156 individuals for SCD. All of them have received their card that could be kept longer than the
usual paper transcript result. Results showed in our study were close to those carried out in Algeria population by
Zaoui et al., (2007) and in Nigeria by Okon et al., (2008) [17,18]. We showed that ABO blood group distribution
among study population was in the order O>B>A>AB. Similar result was reported by Sagir et a/, (2014) [19]. The
proportions of SCD among participants were consistent with the frequencies of ABO blood groups in the study
population and no significant difference was noticed between participants with Blood group O and those with non-O
Blood groups in this study. Our finding contradicted results from Alagwu et al., (2016) who reported that Blood group
O is most commonly associated with genotype SS of SCD, followed by blood group B, then A group and the least
prevalence is AB [20].

5. CONCLUSION

In this study, we used language that is accessible to the populations in order to put her at the center of a disease
prevention strategy. Since the population is illiterate, screened people have got their result in the form of a card,
easier to keep than paper. At the end, the card will be essential for the choice of spouse. The results obtained in this
study will help for the monitoring/evaluation and care of the most vulnerable population (pregnant woman, newborn
and young girl).

Acknowledgements: The authors are grateful to Dr. Fifame E.E Kougnimon and Mr Casimir J.K. Ligan (Unité de
Recherche sur les Maladies Non Transmissibles et le Cancer, LARBA, University of Abomey- Calavi) for their assistance
in statistical analyses and their critical reading of the manuscript. The authors also appreciate the assistance of
Salomon E.M. Fiogbe in the manuscript editing.

6. REFERENCES

1. Rees D.C., Williams T.N., and Gladwin M.T. Sickle-cell disease. The Lancet. 2010 ; 376 : 2018-2031. https://doi.org/10.1016/S0140-6736(10)61029-X

2. Makani J., Cox S.E., Soka D., et al. Mortality in sickle cell anemia in Africa: a prospective cohort study in Tanzania. PLoS One. 2011; 6: €14699.

3. Mattionia S., Stankovic S.K., Girota R., and Lionneta F. La drépanocytose en France. Revue francophone des laboratoires. 2016 ; 61-66.

4. Beyeme-Owono M. and Chiabi A. Physiopathologie et clinique de la drepanocytose chez l’enfant. Clin. Mother Child Health. 2004 ; 1 (1) : 37-42.

5. Coque N., Trawinski E., Elion J. Génétique des maladies de I’hémoglobine. Revue Francophone des Laboratoires. 2016; 481: 49-60.

6. World Health Organization & Thalassaemia International Federation. ((2008 ,TIF meeting-Management of haemoglobin disorders: report of a joint WHO .
:Available on . ..November 2007. World Health Organization 18-Nicosia, Cyprus, 16 https://apps.who.int/iris’handle/10665/43969.

7. Mpiana P.T., Mudogo V., Ngbolua K.N., Tshibangu D.S.T., and Atibu E.K. In vitro antisickling activity of anthocyanins extracts from Morinda lucida Benth
(RUBIACEAE). Medicinal Plants: Phytochemistry, Pharmacology and Therapeutics. 2010 ; 1 : 330-337.

8. Mpiana P.T., Ngbolua K.N., Mudogo V., Tshibangu D.S.T., Atibu E.K., Mbala B.M., Kahumba B. , Bokota M.T., and Makelele L.T. The Potential
Effectiveness of Medicinal Plants Used for the Treatment of Sickle Cell Disease in the Democratic Republic of Congo Folk Medicine: A Review. Traditional and
Folk Herbal Medicine. 2012 ; 1 : 1-11.

9. Rahimy M.C., Gangbo A., Ahouignan G., and Alihonou E. Newborn screening for sickle cell disease in the Republic of Benin. J Clin Pathol. 2009 ; 62 : 46-48.
10. Institut National de la Statistique et de I’ Analyse Economique (INSAE) du Benin, November 2016. Available on : http://www.insae-bj.org

11. Rowley M., and Milkins C. Laboratory aspects of blood transfusion. Practical haematology. London: Churchill Livingstone. 2006; 523-554.

12. Latound;ji S., Anani L., Ablet E., Zohoun I. Morbidité et mortalité drépanocytaire au Bénin. Médecine d'Afrique noire. 1991; 38: 569-574.

13. Noudamadjo A., Agossou J., Gomina M., Adedemy J.D., Dakpo M., Akpona S. Prévalence des anomalies qualitatives de I’hémoglobine dans les écoles
maternelles de la ville de Parakou (Nord-Bénin). Sciences conf. org: spe-smanlf. 2013: 25273.7.

14. Segbena A.Y., Prehu C., Wajcman H., Bardakdjian-Michau J., Messie K., Feteke L., Vovor A., David M., Feingold J., Galacteros F. Hemoglobin S in
Togolese Newborns: HbS, HbC, Hb Bart’s, and aGlobin Gene Status. American Journal of Hematology. 1998; 59: 208-213.

15. United Nations press office Press conference on raising awareness of sickle-cell anaemia. June 2009. Available on:
www.un.org/News/briefings/docs/2009/090619_Anaemia.doc.htm

16. Modell B., and Darlison M. Global epidemiology of haemoglobin disorders and derived service indicators. Bull. World Health Organ. 2008 ; 86 (6) : 480-487.
17. Zaoui S., Fingold J., Meguenni K., and Chaloane S.D. ABO and Rhesus blood groups system in Tlemeen population, West Algeria. Biologic Et Sente. 2007 ;
7(1):67-71.



http://www.insae-bj.org/

American Journal of Innovative Research and Applied Sciences. ISSN 2429-5396 | www.american—]iras.com @pen Access

18. Okon U.A,, Anital A.B., Osim E.E., and Ita S.O. The relative incidence of diabetes mellitus in ABO/Rhesus blood groups in South Eastern Nigeria. Nigerian
Journal of Physiological Sciences. 2008; 23(1-2): 1-3.

19. Sagir G.A., Modu B.K., and Umma A.l. Correlation between ABO blood group and vaso-occlusive crisis among adult patients with sickle cell anaemia in
northern Nigeria. Egyptian Journal of Haematology. 2014; 39(4): 227-231.

20. Alagwu E.A., Akukwu D., Ngwu E.E., and Uloneme G.C. ABO/Rhesus Blood Group and Correlation with Sickle Cell Disease and Type-II Diabetes Mellitus
in South East and South-South of Nigeria. UK Journal of Pharmaceutical and Biosciences. 2016; 4(5): 78-82.

=" Cite this article: Casimir Dewanou Akpovi, and Antoine Fandohan. A PICTOGRAM INNOVATION FOR SICKLE CELL
DISEASE PREVENTION IN BENIN, DREPASTOP. Am. J. innov. res. appl. sci. 2019, 9(6): 434-436.

This is an Open Access article distributed in accordance with the Creative Commons Attribution Non
Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work
non-commercially, and license their derivative works on different terms, provided the original work is
properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/



http://creativecommons.org/licenses/by-nc/4.0/

