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To the Editor

Toll-like receptor (TLR) family regulates both in-
nate and adaptive immune responses in humans.'
The first identified TLR polymorphism encodes an
Asp299Gly amino acid substitution in TLR4. This
polymorphism is associated with decreased signal-
ling response to bacterial lipopolysaccharide. Previ-
ous studies have demonstrated that Asp299Gly and
Thr3991le polymorphisms cause an increased risk
of gram-negative infections and systemic inflam-
matory response.'” TLR4 Asp299Gly and Thr3991le
were also shown to be associated with invasive as-
pergillosis.*> Nucleotide-binding oligomerization
domain-containing protein 2 (NOD2) is a member
of a superfamily of genes which are involved in in-
tracellular recognition of pathogens and expressed
in intestinal epithelium, macrophages and dendritic
cells.® It was shown that NOD2 has synergistic ef-
fects on TLR mediated cytokine production and
may modulate pathogen recognition by interracting
TLR2 and TLR4 signalling.” The two most common
NOD2 variants are Arg702Trp and Gly908Arg. In
the present study, the associations between TLR4
(Asp299Gly and Thr3991le), NOD2 (Arg702Trp and
Gly908 Arg) mutations and the risk of febrile neutro-
penia (FN) is investigated in children with Burkitt
lymphoma (BL).

70 doi: 10.4999/uhod. 15246

Between September 1995 and December 2007; 27
children with BL were enrolled in the study. The stag-
es of patients were as following: Stage 1, n:1 (4%),
stage 2, n: 5 (19%), stage 3, n: 11 (40%) and stage 4,
n: 10 (37%). In our unit, BFM-B cell NHL-95 pro-
tocol is used in treating patients with BL since 1995.
Febrile neutropenia attacks (defined as fever >38.5°C
once, or 38°C > 1 h with an absolute neutrophil
count below 0.5x10°1) and clinically documented
severe mucositis during treatment periods were ret-
rospectively analysed from patient files. Burkitt lym-
phoma cases and 110 age and sex matched healthy
controls were investigated for TLR4 (Asp299Gly
and Thr3991le), NOD2 (Arg702Trp and Gly908Arg)
genotypes using melting curve analysis on the Light-
Cycler in blood specimens.

None of the 110 controls were found to have NOD2
(Arg702Trp and Gly908Arg) mutations, whereas
TLR4 (Asp299Gly and Thr3991le) genotypes were
detected in 7/102 and 8/101 controls respectively. In
the patient group, one child was heterozygous for the
TLR4 Asp299Gly, two children were heterozygous
for TLR4 Thr3991le and one patient was heterozy-
gous for both TLR4 polymorphisms (Asp299Gly and
Thr3991le). One child was heterozygous for NOD2
Gly908Arg polymorphism, while none showed
NOD2Arg702Trp polymorphism.
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There was no statistical difference in the prevalance
of polymorphisms between patients and controls.
Of the 6 courses of chemotherapy, 54 FN attacks
(mean 2+1.3 attacks/patient) were detected in cas-
es. The patient with carriage of the Gly299 allele
died after the first FN episode due to sepsis and this
was the only patient who expired due to infection,
no pathogen could be identified from cultures. One
patient with Thr3991le allele carrier had FN after
each 5/6 courses of chemotherapy and had severe
mucositis in every episode. Klebsiella was isolated
in two throat cultures of this patient. The patient
who was heterozygote carrier of the Asp299Gly
and Thr399Ile genotype also had FN in each 5/6
courses of therapy and severe mucositis. Candida
albicans was isolated in one of the throat cultures
of this patient. None of the cases had documented
aspergillosis. The patients without mutations had
1-3 FN attacks/patient except one who had 5 FN
attacks during the treatment.

The aim of this study was to investigate the im-
pact of certain polymorphisms in TLR4 and NOD2
receptors on risk of neutropenic infections and
mucositis. The study was limited by the small
number of positive patients for TLR4 and NOD2
polymorphisms. However interestingly the only
cases with carriage of the Gly299 allele was also
the only patient who was lost due to sepsis. All car-
riers of investigated TLR4 mutations were found
to have high rate of FN and mucositis compared to
noncarriers. One patient who was heterozygous for
NOD2 Gly908Arg did not have increased number
of infections compared to non-carriers with BL.
As NOD?2 is known to have a synergistic effect on
TLR mediated cytokine production, this was an ex-
pected result as that same patient was not found to
have any accompanying TLR poylmorphism. The
limiting factor of the study is the small sample size
and the results should be interpreted with caution,
other confounding factors such as stage, high dose
chemotherapy and use of colony stimulating fac-
tors may also have an impact on increased the risk
of FN. In conclusion, TLR4 polymorphisms may
give a clue on individual risk factors of certain pa-
tients to FN and toxic effects of therapy. These are
the preliminary results of our study and we plan
to evaluate these correlations in larger groups of
patients with childhood cancer.
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