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F402L variant in NLRP12 in 
subjects with undiagnosed 
periodic fevers and in healthy 
controls

Sirs.
Mutations in the NLRP12 gene have been 
associated with an auto-inflammatory dis-
order similar to the Familial Cold-induced 
Auto-inflammatory Syndrome (FCAS), thus 
called FCAS-2 (1). Vitale et al. recently 
described a small group of patients com-
plaining of cold-induced recurrent fevers in 
which two NLRP12 non-synonymous vari-
ants were found, likely representing low-
penetrance gene mutations. In particular, 
the p.F402L variant was identified in five 
patients and in none of 72 origin-matched 
controls (2).
In a prospective study on 43 children with 
recurrent fevers we analysed the exons se-
quences of five auto-inflammation genes, 
including MEFV, MVK, TNFRSF1A, 
NLRP3 and NLRP12. The study recruited 
patients consecutively referred to our In-
stitute because of recurrent fevers not ful-
filling the clinical criteria for any definite 
auto-inflammatory syndrome. In particular, 
patients with Periodic Fever Adenitis, Phar-
yngitis and Aphthae (PFAPA), were consid-
ered only if episodes recurred over tonsil-
lectomy, if episodes failed to respond to glu-
cocorticoids or if multi-system symptoms 
were prominent. In most patients, recurrent 
fever was associated with other manifesta-
tions, including abdominal pain, arthralgia, 

skin rashes, yet without the clinical pictures 
typical of other well defined hereditary peri-
odic fevers, such as Familial Mediterranean 
Fever, Mevalonate Kinase Deficiency and 
TNF receptor associated periodic fever. In-
deed, only one patient from this series was 
eventually diagnosed with Mevalonate Ki-
nase Deficiency.
Based on our sequencing data, with a par-
ticular focus on NLRP12 gene, nine patients 
resulted carriers of nucleotide variants on 
this gene. Specifically, one patient was het-
erozygous for the known missense variation 
rs141245482 (c.910C>T; p.H304Y) while 
the other eight children were heterozy-
gous for the missense variant rs34971363 
(c.1206C>G, p.F402L) previously described 
by Vitale et al., with a frequency of 18.6%. 
However, when we screened 94 healthy 
blood donors, we identified the F402L vari-
ant in 11 control samples (11.7%). Notably, 
one of the controls had the F402L variant in 
homozygosis, yet without any clinical auto-
inflammatory symptom.
The comparison of our study with the report 
from Vitale et al. raises more questions than 
it answers.
First, they make reference to the F402L 
amino acid change but they did not give 
any indications about the nucleotide ex-
change, considering that two nucleo-
tide variants (rs199985574:c.1204C>T; 
rs34971363:c.1206C>G) have been re-
ported to give the same amino acid varia-
tion (NCBI dbSNP 138, http://www.ncbi.
nlm.nih.gov/SNP/). It would be interesting 
to know to what nucleotide change they re-

fer to because there is a great difference be-
tween the two polymorphisms frequencies 
in the general population. Specifically, the 
polymorphism rs34971363, that we iden-
tified in our patients, has a MAF of 0.05 
while the second one is extremely rare with 
a MAF of 0.0002 (NHLBI-ESP, http://evs.
gs.washington.edu/), albeit both polymor-
phisms result in the same amino acid vari-
ation.
Second, we cannot confirm a definite as-
sociation between the F402L variant of 
NLRP12 and any auto-inflammatory phe-
notype in our series. Even though there 
was a trend toward an increased frequency 
of the F402L allele in subjects with recur-
rent fever, the difference was not significant 
(8/86 mutated alleles in patients compared 
to 12/188 in controls).
However, the lack of association may de-
pend on the selection of our patients’ series. 
In fact, in contrast to the report by Vitale 
et al., our study was not based only on 
patients with cold-induced fever and urti-
caria. In particular, cold-induced symptoms 
were not a prominent feature in our series, 
as the exposure to cold was identified as 
a trigger only in two patients. Moreover, 
the phenotype of our patients with F402L 
variant appeared quite heterogeneous. Ton-
sillitis, skin rash and abdominal pain was 
the most frequent symptoms. As concern 
to treatments most patients showed a poor 
response to steroids, colchicine was tested 
in two patients with no significant benefit.
Third, the different prevalence of the mu-
tation in two close populations (12/188 vs  

Fig. 1. Clinical features of the patients.
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0/144 alleles, p 0.002) has no clear explana-
tion and may reflect some bias in the selec-
tion of the control groups in the two studies.
In any case, we should be prepared for 
the new challenges of genetic diagnostics 
in patients with periodic fever syndromes, 
while novel techniques are making more af-
fordable the sequencing of multiple candi-
date genes (3). In particular, the relative fre-
quency of possible low-penetrance genetic 
variants associated with auto-inflammation 
in the population should raise the ques-
tion whether some cases of periodic fever 
actually have a multifactorial rather than a    
monogenic cause (4, 5).
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