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Abstract 

Background: Recurrent bacterial infections in children with sickle cell disease (SCD) led to 

these children being given antibiotics (ATB) as a sort of systemic, broad-spectrum preventive 

antibiotic therapy. In addition to producing multidrug-resistant strains, this ATB pressure 

would also have a deleterious effect on the immune system. Investigating the frequency of 

antibiotic treatment and determining the major SCD-related factors that affect antibiotic use 

in sickle cell disease-affected children were our objectives. 

Methods: This retrospective and comparative study analyzed data from 465 children aged 0–

15 years, collected between February and August 2022. The cohort included 255 children 

with sickle cell disease from the Centre National de Recherche et de Soins aux 

Drépanocytaires (CNRSD) and 210 without the disease from the Centre Hospitalier 

Universitaire Sylvanus Olympio (CHU SO), all aged between 0 and 15 years and all of whom 

had follow-up records at their respective centers between 2016 and 2022. 

Results: On a total of 465 children, 54.84 ± 4.52% (255:465) had sickle cell disease (Hb SS 

and Hb SC). The mean age of the study population was 6.36 ± 3.91 years with a mean weight 

of 19.25 ± 10.27 kg. Males were the most affected by SCD, with 51.76 ± 6.13%. On 

multivariate analysis, only symptoms such as osteoarticular pain (aOR = 51.375; p ≤ 0.001), 

anemia (aOR = 5.835; p = 0.002), and infectious syndrome (aOR = 4.537; p ≤ 0.001) were 

associated with sickle cell disease and were important clinical indicators of sickle cell disease 

progression. There was a significant difference in antibiotic prescribing, particularly in the 

aminoglycoside (p = 0.002), quinolone (p ≤ 0.001), and macrolide (p = 0.009) classes, 

between children with and without sickle cell disease. The frequency of prescription of ATBs 

according to class in SCD children was 44.71 ± 6.10%. Variability in the use of ATBs was 

more marked in SCD children than in non-SCD (2X and 3X) at almost identical percentages. 

Gentamicin was the antibiotic most frequently prescribed for SCD children. Among them, 

19% received five or more ATBs in a year. 

Conclusion: SCD is very common in the children under investigation. Important clinical 

markers of the illness include infectious syndrome, anemia, and osteoarticular pain. With 

SCD children receiving much more prescriptions, management is primarily dependent on 

antibiotics, raising concerns about antimicrobial resistance and emphasizing the necessity for 

specialized treatment regimens. 
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Introduction 

     One nucleotide mutation in the sixth codon of the beta-

globin gene causes sickle cell disease, an autosomal 

recessive hematological illness that is a hereditary 

hemoglobinopathy [1]. Every year, 300,000 children 

worldwide are born with the homozygote form of the HbS 

gene [2]. Additionally, it affects the Black African people in 

particular [3,4]. In Africa, the prevalence of SCD up to 

adulthood has been reported to be between 10% and 15% in 

the first decade of life, with a 5% fatality rate in the 

subsequent decades [4]. In Africa, the prevalence of SCD 

ranges from 10% to 16%. It is 12.7% among RDC children 

under the age of five [5], and 14.8% among children in 

Soudan aged 0 to 18 [6]. 

SCD is characterized by chronic inflammation, a systemic 

release of inflammatory cytokines, haemolysis, Vaso-

occlusive processes, and a splenic insufficiency. [7,8]. SCD 

Patients have dysfunctional T and B lymphocyte responses 

and are more susceptible to infections [7,9]. This exposes 

them to an increased risk of invasive infection by 

encapsulated bacteria [10], particularly respiratory bacterial 

infections  (Staphylococcus aureus) [11] and urinary tract 

infections (E. Coli) [12,13]. In order to combat these 

recurring bacterial infections, children with diarrhea are 

frequently treated with ATB as a preventative, systemic, and 

broad spectrum antibiotic [14,15]. ATB use is more common 

in children with sickle cell disease (SCD) than in children 

who are homozygote AA [16,17]. Indeed, according to 

Daniel et al. (2018), antibiotics cover 7–10 days or more in 

children with AA who have a bacterial infection [16], and 

more recently, according to Launay et al., they cover 5–10 

months or less in SCD children [18].  

     Since their widespread use drastically lowers the rate of 

bacterial illnesses, antibiotics are one of the fundamental 

features of modern medicine that are being studied [19]. 

Despite their well-known microbicide activity, it has been 

shown that the development of ATB resistance is caused by 

the pressure of ATBs [20,21]. Additionally, it can interact 

with the host's immune system actors [22,23]. Accordingly, 

Yang et al., have shown in their experiments on rats that 

antibiotics alter the immune system [24],  then in vitro 

according to Stapels et al, [25]. In susceptible, 

immunocompromised groups, such as youngsters with sickle 

cell disease, overuse of antibiotics presents a major risk. In 

addition to potentially weakening the immune system over 

time, it also promotes the development of resistant strains. 

However, significant research gaps still exist, including a 

geographic bias toward affluent nations, a dearth of data in 

high-prevalence areas, a lack of tools to prevent needless 

prescriptions for viral infections, and inadequate surveillance 

of antibiotic resistance in addition to socioeconomic and 

genetic risk parameters. The most widely used antibiotics for 

treating sickle cell illness in children, the frequency of 

antibiotic therapy in young children, and the risk factors for 

sickle cell disease are highlighted in this article. Our goals 

were to find the main SCD-related characteristics that 

influence antibiotic use in children with sickle cell disease 

and to look into the frequency of antibiotic treatment.  
  

Methods 
Study type, period and setting 

     This retrospective and comparative study analyzed data 

from 465 children aged 0–15 years, collected between 

February and August 2022. The cohort included 255 children 

with sickle cell disease from the Centre National de 

Recherche et de Soins aux Drépanocytaires (CNRSD) of 

which 192 from married parents or couples had regular 

follow-up care and 210 without the disease from the Centre 

Hospitalier Universitaire Sylvanus Olympio (CHU SO) in 

Lomé, Togo; all of whom had follow-up records at their 

respective centers between 2016 and 2022.  

 

 Sample size      

     The sample size was calculated using the Schwartz 

formula n = εα² p q / i², with the following calculation 

factors: prevalence or frequency of the factor studied (p); q = 

1 -p; accepted risk of error (εα2 = 1.962); power (i = 0.05); 

P= theoretical prevalence of sickle-cell children with urinary 

tract infections, P=12.7% [5]. The minimum sample size for 

this study was 170 children. 

 

Socio-Demographic and Clinical data       

     Socio-demographic and clinical data were collected using 

a well-structured questionnaire based on the literature review 

and other information contained in the files of the children 

who took part in this study. The factors studied were selected 

on the basis on the most frequent reasons for consulting the 

children. 

 

Study population   

Children (with or without sickle cell disease) aged 0 to 15 

years residing in Togo, not suffering from kidney failure, 

seronegative for HIV and viral hepatitis after consulting their 

files, who received an antibiotic at least once or not, free 

from any chronic pathology, were included in this study. 

Children over 15 years old, residing in Lomé or not, were 

excluded from this study. 

 

Statistical analysis   

Data were entered into EXCEL 2016 spreadsheet software 

and then exported to GraphPad PRISM version 9 for 
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    Windows (GraphPad Software, San Diego California 

USA) for statistical analysis with a 95% confidence interval. 

The 2 test was used to compare frequencies. A p-value of 

less than 0.05 was considered significant. Data were also 

exported to IBM SPSS Statistics 21 for univariate and 

multivariate logistic regression. A p-value of less than 0.2 for 

the univariate analysis and 0.05 for the multivariate analysis 

were considered statistically significant. The odds ratio (OR) 

was calculated for the assessment of factors (reasons for 

consultation); the dependent factor was sickle cell disease. 

OR = 1: No association between sickle cell disease and the 

reason for consultation; OR > 1: sickle cell disease is 

associated with a higher risk of the reason for consultation; 

and OR < 1: sickle cell disease is associated with a lower risk 

of the reason for consultation. 

 

Ethics statement 

This study received ethical approval from the « Comité de 

Bioéthique pour la Recherche en Santé » (CBRS) of 

« Ministère de la santé, de l’hygiène publique et de l’accès 

universel aux soins » on notice : N°36/2022/CRBS dated 

October 27, 2022. 

 

Results 

Socio-demographic characteristics   
On a total of 465 children, 54.84 ± 4.52% (255:465) had 

sickle cell disease. The mean age of the study population was 

6.36 ± 3.91 years with a mean weight of 19.25 ± 10.27 kg. 

Males were more affected by sickle cell disease (51.76 ± 

6.13%). Of SCD children, 59.61 ± 6.02% came from siblings 

between 1 and 3 years of age. The 66.30 ± 5.80% of these 

children were either eldest (first) or youngest (second) in the 

family. Concerning the marital status of the parents of SCD 

children, 192 (75.29 ± 5.29%) were either in a couple or 

married (Table 1). 

 

Osteoarticular pain, anemia and infectious syndrome 

were the main symptoms and risk factors associated 

with sickle cell disease 

Identifying risk factors that exacerbate the clinical status 

of sickle cell disease in children, in the descriptive analyses, 

less than one-fifth (16.86%) of SCD children had an 

infectious syndrome; among non-SCD children, half had this 

symptom. Among SCD children, 96.86% were anemic. A 

third of the SCD children (36.86%) had osteoarticular pain; 

34 SCD children (13.33%) had abdominal pain and 2.75% 

had dark urine. Of the SCD children consulted, 8.63% had 

fever, 2.35% asthenia and 3.53% vomiting. SCD children did 

not suffer from anorexia in the study population, whereas 

approximately 3% of non-SCD children did suffer from this 

symptom; few SCD children suffered from convulsive 

seizures, diarrhea, splenomegaly, altered consciousness and 

coma. 

Concerning logistic regressions, in the univariate analysis, 

symptoms such as infectious syndrome, osteoarticular pain, 

fever, anemia, seizures, abdominal pain, vomiting, 

rhinorrhea, palmar pallor, headache, altered consciousness 

and respiratory impairment appeared to be associated with 

sickle cell disease. On multivariate analysis, only symptoms 

such as fever (aOR = 0.31; p = 0.002), convulsive seizures 

(aOR = 0.161; p = 0.002), dark urine (aOR = 0.29; p = 

0.028), diarrhea (aOR = 0.032; p = 0.011) asthenia (aOR = 

0.155; p = 0.002), vomiting (aOR = 0.181; p ≤ 0.001), 

splenomegaly (aOR = 0.018; p = 0.017), coma (aOR = 0.07; 

p ≤ 0.001), Systemic Decline (aOR = 0.178; p = 0.008), 

osteoarticular pain (aOR = 51.375; p ≤ 0.001), anemia (aOR 

= 5.835; p = 0.002) and infectious syndrome (aOR = 4.537; p 

≤ 0.001) were associated with sickle cell disease, the last 

three of which were risk factors. It's crucial to emphasize that 

anemia, osteoarticular pain, and infectious syndrome are 

clinical symptoms or complications of sickle cell disease 

(SCD) rather than actual etiological risk factors, even if the 

study names them as risk factors (Table 2). 

 

Infectious syndromes with Increased Antibiotic Use 

     Antibiotic therapy was administered more frequently to 

children with sickle cell disease (SCD) than to those without 

it for two common symptoms: infectious syndrome (65.12% 

± 14.25; 28:43) vs. (41.1 ± 9.32; 44:107) and 

anemia (44.94% ± 11.04; 111:247) vs. (42.6 ± 11.04; 7:17). 

However, for osteoarticular pain, the pattern was reversed. 

While 100% of non SCD children went on antibiotic therapy, 

only 41.49% of SCD children faced that situation (Table 3).  

Antibiotic Prescribing Patterns in Children with Sickle 

Cell Disease (SCD) 

     Antibiotics prescribing in children with and without sickle 

cell disease was equivalent at 44%. It should be noted that 

there was no significant difference in the prescription of 

certain ATBs such as Beta-lactams (Ceftriaxone, Augmentin, 

Cefotaxime, Oxacillin, Ampicillin, Amoxicillin, Penicillin, 

Imipenem) between children with sickle cell disease 

(39.61%) and those without (42.86%), as well as Nitro-5-

imidazoles (Metronidazole) between SCD children (1.96%) 

and non-SCD children (2.86%). On the other hand, 14.51% 

of SCD children were treated with aminoglycosides 

(Gentamicin, Amikacin) compared with 25.71% of non-SCD 

children (p = 0.002), followed by quinolones (Ciprofloxacin, 
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Ofloxacin) which accounted for 9.80% of SCD children 

compared with 0.95% of non-SCD children (p ≤ 0.001). 

Macrolides (Erythromycin, Azithromycin) came third with  

 

4.31% in SCD children compared with 0.48% in non-SCD 

children (p = 0.009). The frequency of prescription of ATBs 

according to their class in children with sickle cell disease in 

the study population was 44.71 ± 6.10% (Table 4).  

 

Table 1: Socio-demographic characteristics 

  SCD children, n = 255   Non-SCD children, n = 210 p-value 

  n (%) 95% CI   n (%) 95% CI    

Age        <0.001a 

   [1-3] 54 (21.18) (16.16-26.19)  89 (42.38) (35.70-49.06)   
   [4-6] 68 (26.67) (21.24-32.09)  57 (27.14) (21.13-33.16)   
   [7-9] 60 (23.53) (18.32-28.74)  31 (14.76) (9.96-19.56)   
   [10-15] 73 (28.63) (23.08-34.18)  33 (15.71) (10.79-20.64)   
Gender       0.588 a 

   Female  123 (48.24) (42.10-54.37)  96 (45.71) (38.96-52.45)   
   Male 132 (51.76) (45.63-57.9)  114 (54.29) (47.55-61.02)   
Weight       <0.001a 

   [4-12] 20 (7.84) (4.54-11.14)  86 (41.95) (34.30-47.60)   
   [13-17] 160 (62.75) (56.81-68.68)  47 (22.38) (16.74-28.02)   
   [18-24] 40 (15.69) (11.22-20.15)  42 (20.00) (14.59-25.41)   
   [25-57] 35 (13.73) (9.50-17.95)  35 (16.67) (11.63-21.71)   
Size of siblings      0.614 a 

   [1-3] 152 (59.61) (53.59-65.63)  130 (61.90) (55.34-68.47)   
   [4-10] 103 (40.39) (34.37-46.41)  80 (38.10) (31.53-44.66)   
Birth order      0.100 a 

   [1-2] 169 (66.27) (60.47-72.08)  154 (73.33) (67.35-79.31)   
   [3-8] 86 (33.73) (27.92-39.53)  56 (26.67) (20.69-32.65)   
Parents' marital status      0.021b 

Divorced/Widowed 17 (6.67) (3.60-9.73)  3 (1.43) (-0.18-3.03)   
Married/Couple 192 (75.29) (70.00-80.59)  168 (80.00) (74.59-85.41)   
NS 46 (18.04) (13.32-22.76)  39 (18.57) (13.31-23.83)   

        
Total 255 (100) (100.0-100.0)   210 (100) (100.0-100.0)     

2 test, a; Fisher's Exact test, b; p < 0.05; Not Specified, NS. 
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Table 2: Descriptive analyses and logistic regressions of reasons for consultation 

 

  Descriptive analyses 
p-

value 

Logistic regressions  
p-

value 

  

SCD Children 

n = 255 

Non-SCD 

Children  

n = 210 Univariate 

p-

value Multivariate 

 n (%) n (%)  OR 80 % CI  aOR 95 % CI  

Infectious syndromes  <0.001a   <0.001a   <0.001a 

No 212 (83.14) 103 (49.04)  1   1   

Yes 43 (16.86) 107 (50.96)  5.122 (3.348-7.834)  4.537 (2.556-8.051)  

Anorexia   0.008 b   0.999 b    

No 255 (100.00) 204 (97.14)  1   1   

Yes 0 (0.00) 6 (2.86)        

Osteoarticular pain  <0.001b   <0.001b   <0.001b 

No 161 (63.14) 207 (98.57)  1   1   

Yes 94 (36.86) 3 (1.43)  40.29 (12.53-129.52) 51.375 (10.610-248.765)  

Abdominal pain  0.880 a   0.888 a    

No 221 (86.67) 183 (87.14)  1   1   

Yes 34 (13.33) 27 (12.86)  1.043 (0.61-1.79)     

Fever   <0.001a   <0.001a   0.002 a 

No 233 (91.37) 131 (62.38)  1   1   

Yes 22 (8.63) 79 (37.62)  0.157 (0.093-0.263)  0.31 (0.147-0.657)  

Anemia   <0.001a   <0.001a   0.002 a 

No 8 (3.14) 27 (12.86)  1   1   

Yes 247 (96.86) 183 (87.14)  4.550 (2.023-10.258) 5.835 (1.883-18.084)  

Convulsive seizure  0.001a   0.002 a   0.002 a 

No 249 (97.65) 190 (90.48)  1   1   

Yes 6 (2.35) 20 (9.52)  0.229 (0.09-0.58)  0.161 (0.051-0.506)  

Recurrent diseases  0.130 b   0.999 b    

No 251 (98.43) 210 (100.00)  1   1   

Yes 4 (1.57) 0 (0.00)  NA      

Priapism   0.504 b   0.999 b    

No 253 (99.22) 210 (100.00)  1   1   

Yes 2 (0.78) 0 (0.00)  NA      

Dark urine  <0.001a   <0.001a   0.028 a 

No 248 (97.25) 175 (83.33)  1   1   

Yes 7 (2.75) 35 (16.67)  0.140 (0.061-0.325)  0.29 (0.096-0.875)  

Palmoplantar warmth  0.125 a   0.131 a   0.883 a 

No 245 (96.08) 195 (92.86)  1   1   

Yes 10 (3.92) 15 (7.14)  0.531 (0.233-1.207)  1.09 (0.345-3.446)  

Diarrhea   0.013 b   0.03 b   0.011 b 

No 254 (99.61) 202 (96.19)  1   1   

Yes 1 (0.39) 8 (3.81)  0.099 (0.12-0.801)  0.032 (0.002-0.452)  

Rhinorrhea   0.048 b   0.043 b   0.133 b 
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No 253 (99.22) 202 (96.19)  1   1   

Yes 2 (0.78) 8 (3.81)  0.2 (0.042-0.950)  0.247 (0.04-1.533)  

Asthenia   <0.001a   <0.001a   0.002 a 

No 249 (97.65) 177 (84.29)  1   1   

Yes 6 (2.35) 33 (15.71)  0.129 (0.053-0.315)  0.155 (0.048-0.499)  

Hand-foot syndrome  <0.001b   0.998 b    

No 235 (92.16) 210 (100.00)  1   1   

Yes 20 (7.84) 0 (0.00)  NA      

Vomiting  <0.001a   <0.001a   <0.001a 

No 246 (96.47) 160 (76.19)  1   1   

Yes 9 (3.53) 50 (23.81)  0.117 (0.056-0.245)  0.181 (0.073-0.45)  

Headaches   <0.001b   0.001b   0.061b 

No 252 (98.82) 191 (90.95)  1   1   

Yes 3 (1.18) 19 (9.05)  0.12 (0.035-0.41)  0.215 (0.043-1.071)  

Splenomegaly  0.007 b   0.018 b   0.017 b 

No 253 (99.22) 200 (95.24)  1   1   

Yes 2 (0.78) 10 (4.76)  0.158 (0.034-0.73)  0.075 (0.009-0.633)  

Impaired consciousness  0.00 b 1   0.009 b   0.083 b 

No 254 (99.61) 198 (94.29)  1   1   

Yes 1 (0.39) 12 (5.71)     0.122 (0.11-1.319)  

Coma   0.001b 0.065 (0.008-0.504) 0.012 b   0.021b 

No 254 (99.61) 199 (94.76)  1   1   

Yes 1 (0.39) 11 (5.24)  0.071 (0.009-0.556)  0.07 (0.007-0.67)  

Systemic Decline  <0.001a   <0.001a   0.008 a 

No 249 (97.65) 185 (88.10)  1   1   

Yes 6 (2.35) 25 (11.90)  0.178 (0.072-0.443)  0.178 (0.050-0.636)  

Respiratory disease  0.035 b   0.049 b   0.108 b 

No 252 (98.82) 201 (95.71)  1   1   

Yes 3 (1.18) 9 (4.29)   0.266 (0.071-0.995)   0.256 (0.048-1.352)   

2 test, a; Fisher's Exact test, b; p < 0.05  

 

Table 3: Factors Associated with Increased Antibiotic Use 

ATB 

Infectious syndromes   Osteoarticular pain   Anemia 

SCD 

n (%) 

Non-SCD  

n (%)   

SCD 

n (%) 

Non-SCD  

n (%)   

SCD 

n (%) 

Non-SCD  

n (%) 

Yes 28 (65.12) 44 (41.12)  39 (41.49) 3 (100.00)  111 (44.94) 78 (42.62) 

No 15 (34.88) 63 (58.88)  
55 (58.51) 0 (0.00)  

136 (55.06) 105 (57.38) 

Total 43 (100.00) 107 (100.00) 94 (100.00) 3 (100.00)   247 (100.00) 183 (100.00) 

 

Ceftriaxone and Ospen were the most prescribed in 

children followed up with one and two ATBs 

     Out of a total of twenty-six (26) ATBs administered, 

OSPEN, ACLAV and CEFALORAL were mainly 

administered to SCD children who had received at most two 

ATBs respectively (n=23), (n=13) and (n=10). 

CEFTRIAXONE and GENTAMICIN were mainly 

administered to non-SCD children who had received ATBs 

twice at most, respectively (n=33) and (n=17). (Figure 1) 
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The frequency of antibiotic treatment is more annual 

     Among the first four groups of SCD children on ATBs 

followed up at the CNRSD, those who had been followed up 

annually were the most numerous 1X (4 children), 2X (7 

children), 1X (3 children) and 2X (2 children) after SCD    

children who had been taken in isolation were more 

accentuated in the 1X (28 children) and 2X (13 children) 

groups. Among the children who had received ATBs 4 times, 

there were as many SCD children who had half-yearly 

follow-up as annual follow-up (Figure 2). 

SCD Children treated annually with antibiotics 

received a greater than of 8 ATBs 

     Out of 16 SCD children, 13 out of 16 children received 

fewer than five ATBs (81.25 ± 19.13%); 2 out of 16 received 

five ATBs (12.50 ± 16.21%); and 1 out of 16 received eight 

ATBs annually (6.25 ± 11.86%) (Figure 3).   

The most common antibiotic used to treat SCD 

children is gentamicin 

     To identify the antibiotics most commonly used in the 

management of children with sickle cell disease and children 

without sickle cell disease, GENTAMICIN was the antibiotic 

most frequently prescribed for SCD children, appearing in 

almost all groups (8 out of 13) of children treated with ATBs 

(2X, 3X, 4X, 5X, 6X, 7X, 9X and 11X) and corresponding to 

16.67% of SCD children treated with ATBs at the CNRSD 

(C). CIPRONAT was the second most prescribed antibiotic 

for SCD children, appearing in 7 out of 13 groups taking 

ATBs (1X, 2X, 3X, 4X, 6X, 9X and 11X) and approximately 

9.8% of SCD children taking ATBs at charge (B). TICASSE 

was the third most prescribed antibiotic in SCD children,  

appearing in 7 of the 13 groups receiving ATBs (1X, 2X, 3X, 

4X, 5X, 6X and 7X) and corresponding to 16.67% of SCD 

children receiving ATB (A). 

     CEFTRIAXONE was the antibiotic most frequently 

prescribed for non-SCD children, appearing in almost all 

groups (11 out of 13) receiving ATBs (1X, 2X, 3X, 4X, 5X, 

6X, 7X, 8X, 9X, 11X and 13X) and corresponding to 67.64% 

of non-SCD children receiving ATBs at the CHU SO. The 

second most prescribed antibiotic for children without sickle 

cell illness was GENTAMICIN, which was found in 10 out 

of 13 groups of children receiving ATBs treatment (1X, 2X, 

Fig. 1: Number of children monitored who received at most two ATBs. The X axis shows the different antibiotics 

listed in children who received at most two antibiotics, and the Y axis shows the number of children who received one of 

the antibiotics listed. Data are presented as bar, with mean. Number of SCD children on ATB, n = 73; Number of Non-

SCD children on ATB, n = 59; 1X = once; 2X = twice. 
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3X, 4X, 6X, 7X, 8X, 9X, 11X, and 13X) and in roughly 

9.8% of sickle cell disease patients receiving ATB treatment. 

The third most given antibiotic in non-SCD children was 

CURAM, which was found in 6 out of 13 groups of children 

receiving ATBs treatment (1X, 2X, 3X, 4X, 8X, and 11X), 

and it accounted for 10.78% of SCD children receiving 

ATBs treatment at the CHU SO. (Figure 4) 

 

 

Is
ola

te
d in

ta
ke

1 
m

onth

2 
m

onth
s

3 
m

onth
s

4 
m

onth
s

5 
m

onth
s

8 
m

onth
s

12
 m

onth
s

36
 m

onth
s

0

10

20

30 1X

Duration of antibiotic treatment

N
u

m
b

e
r 

o
f 

c
h

il
d

re
n

Is
ola

te
d in

ta
ke

1 
m

onth

4 
m

onth
s

5 
m

onth
s

7 
m

onth
s

8 
m

onth
s

9 
m

onth
s

12
 m

onth
s

16
 m

onth
s

17
 m

onth
s

0

5

10

15 2X

Duration of antibiotic treatment

N
u

m
b

e
r 

o
f 

c
h

il
d

re
n

Is
ola

te
d in

ta
ke

1 
m

onth

2 
m

onth
s

5 
m

onth
s

6 
m

onth
s

7 
m

onth
s

12
 m

onth
s

24
 m

onth
s

36
 m

onth
s

0

1

2

3

4 3X

Duration of antibiotic treatment

N
u

m
b

e
r 

o
f 

c
h

il
d

re
n

1 
m

onth

5 
m

onth
s

6 
m

onth
s

7 
m

onth
s

8 
m

onth
s

12
 m

onth
s

24
 m

onth
s

0

1

2

3 4X

Duration of antibiotic treatment

N
u

m
b

e
r 

o
f 

c
h

il
d

re
n

A B

C D

 

 

 

 

 

 

 

Fig. 2: Variation in the number of SCD children based on the length of time and number of times they were 

exposed to ATBs. The variation in the number of SCD children based on of the duration of treatment with ATBs and the 

number of times they were treated with ATBs: 1X in (A), 2X in (B), 3X in (C) and 4X in (D). The X axis shows the period 

(months) of antibiotic treatment, and the Y axis shows the number of children who received antibiotics. Data are presented 

as bars, with the mean with standard deviation. 
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Fig. 3: Variation in the number of children based on the number of ATBs administered in children with annual 

follow-up. The X axis shows the number of antibiotics prescribed, and the Y axis shows the number of children who 

received antibiotics. Data are presented as bars, with the mean with standard deviation. Data are presented as bars, with the 

mean and standard deviation. 

 

Fig. 4: Frequency of three most prescribed antibiotics in SCD children and non-SCD children. The pie charts show 

the number of children who received aX (a = 1, 2, 3, 4, 5, 6 and 7) TICASSE (A), aX (a = 1, 2, 3, 4, 5, 6, 9 and 11) 

CIPRONAT (B), aX (a = 2, 3, 4, 5, 6, 7, 9 and 11) GENTAMICIN (C) in children with sickle cell disease and aX (a = 1, 2, 

3, 4, 8 and 11) CURAM, aX (a = 1, 2, 3, 4, 5, 6, 7, 8, 9, 11 and 13) CEFTRIAXONE (E), aX (a = 1, 2, 3, 4, 5, 7, 8, 9, 11 

and 13) GENTAMICIN (F) in non-sickle-cell disease children. n, number of children; f, frequency of occurrence in 

number of times treated with antibiotics; X, times. 
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Table 4: Prescription frequency of antibiotic classes among children   

Descriptive analyses 

  

SCD children  

(n = 255) 

Non-SCD children  

(n = 210) p-value 

  n (%) 95% CI   n (%) 95% CI   

 ATB       0.990 a 

 No 141 (55.29) (49.19-61.4)  116 (55.24) (48.51-61.96)   

 Yes 114 (44.71) (38.61-50.81)  94 (44.76) (38.04-51.49)   

 AMINOSIDES       0.002 a 

 No 218 (85.49) (81.17-89.81)  156 (74.29) (63.37-80.20)   

 Yes 37 (14.51) (10.19-18.83)  54 (25.71) (19.80-31.63)   

 MACROLIDES       0.009 b 

 No 244 (95.69) (93.19-98.18)  209 (99.52) (98.59-100.45)   

 Yes 11 (4.31) (1.82-6.81)  1 (0.48) (-0.45-1.41)   

 QUINOLONES       <0.001b 

 No 230 (90.20) (86.55-93.85)  208 (99.05) (97.73-100.36)   

 Yes 25 (9.80) (6.15-13.45)  2 (0.95) (-0.36-2.27)   

 NITRO 5 IMIDAZOLES      0.555 a 

 No 250 (98.04) (96.34-99.74)  204 (97.14) (94.89-99.40)   

 Yes 5 (1.96) (0.26-3.66)  6 (2.86) (0.60-5.11)   

BETA-LACTAMS     0.478 a 

 No 154 (60.39) (54.39-66.4)  120 (57.14) (50.45-63.84)   

Yes 101 (39.61) (33.60-45.61)  90 (42.86) (36.16-49.55)   
2 test, a; Fisher's Exact test, b; p < 0.05 

Prescription Disparities Between Children with and 

without Sickle Cell Disease 

     The distribution of the study population who were 

followed up (402 children who returned after the first 

consultation) according to the number of times they were 

treated with ATBs is as follows, SCD children were started 

on antibiotics between one and thirteen times, and most of 

these children received at least one antibiotic. 

 

As the number of antibiotic treatments increased, the size of 

the population decreased. Almost twice as many SCD 

children received at least one ATB once (1X) compared with 

non-SCD children. The variability of ATBs was more 

pronounced in SCD children than in non-SCD children (2X 

and 3X), with almost identical percentages. SCD children 

and non-SCD children respectively receiving one ATB 
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(43:28) and two ATBs (30:31) were the most represented groups (Table 5). 

Table 5: Distribution of the study population monitored according to the number of times they were treated with antibiotics

 

Number of times 

treated with ATB 

Type of 

children 

Number of 

subjects 

Percentage 

 (%) 

Number of ATBs 

listed 

0 X 

SCD 90 46.9  

NSCD 108 51.43  

1 X 
SCD 43 22.4 11 

NSCD 28 13.33 15 

2 X 
SCD 30 15.6 14 

NSCD 31 14.76 9 

3 X 
SCD 11 5.73 11 

NSCD 10 4.76 7 

4 X 
SCD 7 3.65 9 

NSCD 11 5.24 7 

5 X 
SCD 2 1.04 6 

NSCD 8 3.81 7 

6 X 
SCD 3 1.56 9 

NSCD 2 0.95 4 

7 X 
SCD 3 1.56 7 

NSCD 2 0.95 2 

8 X 
SCD - -  - 

NSCD 5 2.38 5 

9 X 
SCD 1 0.52 5 

NSCD 2 0.95 2 

11 X 
SCD 2 1.04 7 

NSCD 2 0.95 4 

13 X 
SCD - -  - 

NSCD 1 0.48 2 

SCD, children with sickle cell disease whose parents are in a relationship (n=192) were monitored regularly; NSCD, children 

without sickle cell disease (n=210) 
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 Discussion 
 
    

     Our goals were to find out how often children with sickle 

cell disease receive antibiotic treatment and what 

characteristics are most important in SCD and influence 

antibiotic use. 

     The observation that males were more frequently affected 

by sickle cell disease (SCD) (51.76 ± 6.13%) aligns with 

recent studies highlighting sex-based differences in SCD 

manifestations. While females with SCD often report higher 

pain severity and more frequent vaso-occlusive 

episodes [26,27], males are more prone to acute 

complications such as acute chest syndrome (aOR=1.4), 

cardiovascular events (aOR=1.70), and musculoskeletal 

issues (aOR=1.33) [28]. These gender variations could be 

explained by the fact that women have higher levels of fetal 

hemoglobin (HbF), which protects against severe problems 

[26,29], hormonal and immunological variations. 

Furthermore, by increasing the generation of CRP, 

encouraging coagulation, and upsetting vascular 

homeostasis, estrogen probably exacerbates inflammation 

and vaso-occlusion in SCD [30,31]. Perimenstrual pain 

clustering can be explained by these effects, which are 

particularly [27] and Delayed diagnosis in males, particularly 

in resource-limited settings, leading to advanced disease at 

the time of consultation [26,32]. 

     The multivariate analysis identified severe symptoms 

(osteoarticular pain, anemia, infectious syndrome) as 

significant risk factors for SCD progression. When it comes 

to osteoarticular pain (aOR = 51.375; p < 0.001), this is 

consistent with research that indicates that osteomyelitis and 

bone infarctions are frequent in SCD patients because of 

vaso-occlusion in low-blood-flow regions such as the bone 

marrow. Children with sickle cell disease are more likely to 

get salmonella osteomyelitis. For anemia (aOR = 5.835; p = 

0.002), Chronic hemolysis in SCD exacerbates anemia, 

increasing risks of stroke and pulmonary 

hypertension [26,27,32]. Concerning infectious syndrome 

(aOR = 4.537; p ≤ 0.001), Children with SCD are at higher 

risk of bacterial infections due to functional asplenia, 

immune dysfunction, and frequent hospitalizations. Key 

pathogens include: Streptococcus pneumoniae (leading to 

sepsis), Salmonella spp. (osteomyelitis) and Gram-negative 

bacteria (UTIs, bacteremia). This necessitates prophylactic 

and therapeutic antibiotic use, explaining the higher 

prescription rates especially in children under 5 years  

compared to non-SCD children of the same age during a 

bacterial infection [16,27,32,33]. In this multivariate study, 

severe symptoms specifically, infectious syndrome, anemia, 

and osteoarticular pain were found to be important indicators 

of the course of SCD. Although these characteristics indicate 

a greater likelihood of advancement, it is crucial to remember 

that they are not independent causal factors; rather, they 

represent clinical manifestations of the underlying. 

     Common childhood susceptibility to common bacterial 

and viral pathogens, high background rates of antibiotic 

resistance [34,35], socioeconomic factors that increase 

exposure, and healthcare practices like empirical antibiotic 

prescribing for febrile illnesses due to diagnostic uncertainty 

or limited resources can all contribute to significant infection 

risks and treatment patterns regardless of SCD status [35,36]. 

As a result, children without SCD may experience high 

infection rates and receive antibiotics at levels comparable to 

children with SCD. 

     Since functional asplenia makes fever a life-threatening 

emergency that needs to be treated very away, children with 

sickle cell disease (SCD) are more likely to receive 

antibiotics for infectious symptoms [37]. Antibiotics, on the 

other hand, are used less frequently for joint pain since non-

infectious vaso-occlusive crises are the most common cause 

of it [38]. The increased usage of antibiotics in children 

without sickle cell disease can be explained by the fact that 

joint discomfort is more often looked into and treated as 

possible septic arthritis. To address antimicrobial resistance 

in the SCD population, prudent use of antibiotics is essential, 

but this trend shows focused treatment depending on 

underlying risk [35,39]. 

     Aminoglycosides (p = 0.002), Gentamicin is frequently 

prescribed for Gram-negative infections [40,41]. Some 

strains isolated from children with sickle cell disease are 

resistant to aminoglycosides, requiring an antibiotic 

susceptibility test. Because of their ability to penetrate bone, 

quinolones (p ≤ 0.001) are recommended for Salmonella 

infections [42,43]. Because of the potential for tendon 

rupture and neuropsychiatric side effects, quinolones should 

not be administered to children unless absolutely necessary 

[44–46]. Mutations in gyrA/parC genes contribute to 

quinolone resistance in SCD isolates [41, 42]. Macrolides (p 

= 0.009), alternative for penicillin-allergic 

patients (erythromycin) [49]. Limited efficacy against Gram-

negatives, but used for atypical pneumonia in SCD [50]. 

     Only 18% of SCD children receive ≥300 days/year of 

recommended penicillin prophylaxis [49].Tailored 

guidelines for SCD populations to balance infection 

prevention and AMR mitigation [51]. 

     The finding that children with SCD receive antibiotics 

almost twice as often as those without SCD highlights the 

significant burden of infections in this population. Children 

with SCD develop functional asplenia early in life due to 

repeated splenic infarctions, impairing their ability to clear 

encapsulated bacteria like Streptococcus 

pneumoniae and Salmonella [52]. Penicillin prophylaxis is 

standard for children with SCD under 5 years to prevent life-
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threatening sepsis, contributing to higher antibiotic 

exposure [46,47]. However, adherence remains 

suboptimal (only ~18% receive ≥300 days/year of 

prophylaxis), leading to breakthrough infections and 

additional antibiotic courses [54]. 

     Common SCD complications (acute chest syndrome, 

osteomyelitis, bacteremia) often require empiric antibiotics 

due to rapid clinical deterioration [55]. Salmonella 

osteomyelitis is particularly prevalent in SCD, necessitating 

prolonged courses of quinolones or aminoglycosides[56]. 

     The statement indicates that Total Body Weight (TBW)-

based dosing varies significantly more in SCD children (2X–

3X) than in non-SCD children, despite similar percentages. 

Children with SCD often exhibit hyperfiltration due to 

chronic anemia, leading to increased renal clearance of drugs 

like gentamicin [57]. Using standard nomograms, a study of 

SCD patients revealed that 83% of their gentamicin levels 

were below optimum, especially in younger people with high 

creatinine clearance [57,58]. SCD patients may have altered 

fat-to-lean mass ratios due to chronic illness, malnutrition, or 

growth delays, making TBW a less reliable metric than ideal 

body weight (IBW) or adjusted weight [59]. Some protocols 

recommend IBW for aminoglycosides in SCD to avoid 

toxicity or underdosing, but adherence varies [60]. 

     Gentamicin is commonly used in SCD due to High 

Infection Risk. Children with SCD are vulnerable to bacterial 

infections, often caused 

by Salmonella and Staphylococcus [61]. Because of the risk 

of sepsis, fever in SCD is a medical emergency that 

frequently necessitates empirical antibiotics like gentamicin 

[62,63]. Gentamicin is effective against Gram-negative 

bacteria, including Escherichia coli, Pseudomonas 

aeruginosa and Klebsiella spp [64,65]. 
  

Conclusion 

     According to this study, sickle cell disease is very 

common in children (54.8%), with males being affected more 

often (51.76%). SCD was strongly linked to severe 

complications, especially infections, anemia, and 

osteoarticular pain. These complications led to a significantly 

higher prescription rate for antibiotics (44.7%), particularly 

aminoglycosides (Gentamicin), quinolones, and macrolides. 

Children with SCD received antibiotic therapy more often for 

infectious symptoms and anemia than children without SCD. 

Antibiotic prescription patterns varied significantly by 

region, and children with SCD received antibiotics twice as 

frequently as their peers without SCD. Five or more ATBs 

were given to 19% of SCD children annually highlights how 

susceptible they are to infections. To improve care and fight 

antibiotic resistance in this population, these findings 

emphasize the need for increased clinical vigilance for these 

symptoms and the establishment of organized antibiotic 

stewardship programs.  
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