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BACKGROUND 

Despite antimicrobial prophylaxis and immunization, bacterial 

infection remains a leading cause of morbidity and mortality in 

sickle cell disease (SCD) patients. Functional 

hyposplenia/asplenia partially explains their susceptibility, since 

even young SCD children with functional spleen are at raised 

infectious risk. Toll-like receptors (TLR), that recognize pathogen 

molecular patterns, are at the forefront of immune protection. 

The interaction between TLR and infectious diseases in SCD 

patients has never been explored.  

 

 

 

 

 

 

OBJECTIVES 

This study aims to evaluate if functional polymorphisms (SNPs) 

in TLR confer susceptibility/resistance to infections in SCD. 

 

SUMMARY 

The rs4696480 TA genotype apparently confers protection 

against infections especially for encapsulated bacteria. 

Given the previously demonstrated association of AA 

genotype with exacerbated expression of inflammatory 

cytokines as well as association of T allele with lower 

expression of cytokines it is tempting to postulate that TA 

genotype can be considered as a compromise between 

deleterious effects of over inflammatory response (TLR-2 

AA genotype) and under response (TLR-2 TT genotype) 

to infectious agents. Such balanced selection effect is 

probably reflected by the observed deviation from Hardy-

Weinberg equilibrium. 

 

 

 

 

 

 

 

 

RESULTS 

CONCLUSIONS REFERENCES 

MATERIALS & METHODS 

 One hundred-sixty SCD patients followed either in France 

(n=104) or Senegal (n=56) with recorded history of infections 

were tested for SNPs in TLR-1, TLR-2, TLR-4, TLR-6 and TLR-

10 by TaqMan 5’-nuclease assay for their association with 

infectious history. All patients had vaccinations against 

Streptococcus pneumoniae and Haemophilus influenza B, and 

patients under 10 years had received penicillin prophylaxis. 

Comparisons between groups were evaluated by x² or Fisher 

exact T-test with Bonferroni corrections of P-value (Pc); 

associations were measured by odds ratio (OR).  

 

 

 

TA genotype of rs4696480 is strongly 

associated with less occurrence of bacterial 

infections in sickle cell disease patients, likely 

meaning a protective effect against such 

infections. 
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ASSOCIATION OF TOLL-LIKE RECEPTOR 2 GENE POLYMORPHISM WITH THE 
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No infected 
(n=84)  (%) 

Infected (n=76)  
(%) P-value 

Gender n=82 n=76 

Male 34 (41) 36 (47) 0.45 

Female 48 (59) 40 (53) 

Sickle cell 
genotype n=84 n=75 

SS/SB/SD 69 (82) 70 (93) 0.053 

SC 15 (18) 5 (7) 

Age (median) 23 25 0.24 

  SNP genotype infected (%) x cP-value OR 95%CI 

others (%) 

infected (n=76) vs rs4696480 T/A 68 (45%) x <0.01 0.02 0.01-0.09 

not infected (n=84) 164 (98%) 

encapsulated (n=35) rs4696480 T/A 18 (51%) x <0.01 0.19 0.08-0.44 

vs others (n=107) 91 (85%) 

Site of infection N=76 (%) 

Respiratory 24 (32) 

Bone and joints 21 (28) 

Blood stream 17 (22) 

Urinary tract  11 (14) 

CNS 8 (11) 

Abdominal 5 (6) 

Etiological agent N=58 (%) 

Encapsulated 
bacteria 

35 (61) 

Mycobacterium 
tuberculosis 

11 (19) 

Mycoplasma spp 6 (10) 

Others 6 (10) 

Eleven patients had more than one episode of infection. 

Group (n) Infected (76) Controls (84) Infected by EB (35) Others (107) All patients (160) 
MAF (A) 0.39 0.5 0.44 47.2 0.45 

HWE (p) 0.57 0 0.94 0 0 

Linkage disequilibirum plot for SNPs in TLR-1, TLR-2, TLR-6 and 
TLR-10 
 
The red block represents significant complete LD (D’=1). Blue blocks 
represent not significant complete LD. White blocks represent 
incomplete LD. 
 
SNPs: 
1: rs4696480 
2: rs3804099 
3: rs5743699 
4: rs11466653 
5: rs11096957 
6: rs5743618 
7: rs5743810 
 
 


