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ABSTRACT

Familial cold autoinflammatory syndrome-2 (FCAS2) is a rare autosomal dominant disorder caused by pathogenic 
variants in the NLRP12 gene. It is characterized by recurrent non-pruritic urticaria, arthritis, fever, and elevated inflam-
matory markers, often triggered by cold exposure. Here, we describe a Polish patient with FCAS2 linked to the NLRP12 
c.1054C>T (p.Arg352Cys) variant, who developed severe polyarthritis mimicking juvenile idiopathic arthritis (JIA), yet 
without fever. Urticarial rashes began at 8 months of age and were initially unrelated to cold, but later became cold-induced. 
Standard therapies with antihistaminic drugs for urticaria and methotrexate for JIA were ineffective. Due to persistent 
arthritis and high inflammatory markers, anti-IL-1 therapy (anakinra) was initiated, leading to marked clinical and labo-
ratory improvement, confirming the autoinflammatory mechanism. This case broadens the knowledge of NLRP12-related 
syndromes and underlines the value of genetic testing in atypical arthritis unresponsive to standard treatment. 
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INTRODUCTION 

Familial cold autoinflammatory syndrome-2 is an au-
toinflammatory disorder characterized by episodic and re-
current non-pruritic urticaria, arthritis, chills, fever, my-
algia, and elevated serum inflammatory markers [1]. Cold 
exposure has been reported to trigger episodes in most, 
but not all patients [2–4]. Additional features may include 
abdominal pain, diarrhoea, headaches, nausea, thoracic 
pain, and neurosensory hearing loss. Familial cold au-
toinflammatory syndrome-2 is inherited in an autoso-
mal dominant pattern with incomplete penetrance [5]. 
The age of symptom onset is variable, ranging from 
the first year of life to middle age [6]. Based on more than 
60 reported cases in the literature, the severity and clinical 
manifestations of this condition appear to be heteroge-

neous [7]. Cases associated with NLRP12 gene patho-
genic variants in rheumatology/immunology practice in 
Poland are very rare, and to the best of our knowledge, 
only one case has been reported so far [8]. Here, we pres-
ent the case of a patient with recurrent urticarial rashes 
induced by cold, without fever but with severe polyarthri-
tis resembling juvenile idiopathic arthritis (JIA). Given 
the rarity of known NLRP12 mutations, a detailed clinical 
description of another patient with a pathogenic variant 
of the NLRP12 gene helps to delineate the clinical spec-
trum of NLRP12-associated inborn errors of immunity.

CASE REPORT

Our patient was the second child (girl) born to healthy, 
unrelated parents, delivered spontaneously at 40 + 4 weeks 
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of gestation, with a birth weight of 4410 g and an Apgar 
score of 10/10. She has an older, healthy brother. The fam-
ily history was affected by multiple sclerosis and autoim-
mune thyroiditis in the mother, psoriasis in the mater-
nal grandfather, and allergy in the father. The child was 
healthy at birth and until 7 months of age. At 8 months 
of age, she developed generalized urticaria. She was treated 
with antihistaminic drugs, but without any clinical effect. 
The patient was referred to our hospital for skin changes 
at 12 months of age. Her developmental progress was ap-
propriate for age, with timely achievement of developmen-
tal milestones, and no deficits in growth or body weight 
were observed. Urticarial changes on the skin faded under 
pressure, merging into erythematous lesions on the upper 
and lower limbs, followed by the face and trunk, without 
itching and with a slightly increased temperature. Skin 
changes worsened in the evening, after physical exertion, 
skin-to-skin contact, and crying. Laboratory tests revealed 
elevated C‐reactive protein (163.8 mg/l, normal values: 
0–10 mg/l) and amyloid A (432 mg/l, normal values: 
0–6.4 mg/l) levels. She did not have fever at that time. 
Blood morphology and procalcitonin levels were within 
normal limits. Microbial testing revealed no pathogens, 
and the allergy panels were negative. Immunological tests 
revealed no abnormalities in the serum immunoglobulin 
(G, A, M, and D) and complement (component C3 and 
C4) concentrations. Flow cytometry analysis revealed 
normal percentages and absolute numbers of T-, B-, and 
NK-cells. Chemiluminescence analysis was used to verify 
the respiratory burst of neutrophils, and the results were 
within normal limits. No autoantibodies (ANA or ANCA) 
were observed. The laboratory test results, including hu-
moral and cellular immunity parameters, performed in 
the patient at the age of approx. 4.5 years are shown in 
Table 1. The results of the genetic test for mastocytosis 
were negative. Skin biopsy revealed late-stage urticarial 
vasculitis. She was positive for HLA-B27 and HLA-Cw6 
antigens, however, their clinical significance in her case 
remains unclear. No psoriatic skin or nails changes were 
observed. Regarding HLA-B27, it is present in 60–80% 
of patients with juvenile spondyloarthropathies (JSpA), 
yet only 1–5% of carriers develop the disease [9]. Juvenile 
spondyloarthropathies typically manifest in childhood 
(usually above 6 years old) or early adulthood, most of-
ten with peripheral arthritis of the lower limbs or asym-
metric involvement of the hip, knee, or ankle joints [10]. 
Treatment, according to current recommendations, in-
cludes short-term glucocorticoids for high disease activity 
or complications, as well as disease-modifying antirheu-
matic drugs such as methotrexate or sulfasalazine [11]. 
We introduced such a therapy without satisfactory clinical 
effect. Therefore, the diagnosis of JSpA was unlikely, and 
the decision was made to treat the patient with the anti- 
IL-1 agent instead of tumour necrosis factor inhibitors. 
Genetic analysis (whole-exome sequencing) revealed 
a substitution c.1054C>T in exon 3 of the NLRP12 gene, 

which causes an amino acid change from arginine to cyste-
ine at position 352 p.(R352C). This genetic variant occurs 
at CpG sites and is localized in exon 3, which encodes 
the nucleotide-binding site (NBS) of the protein, crucial 
for NLRP12 function [12, 13]. Previous functional stud-
ies demonstrated that the p.Arg352Cys NLRP12 variant 
is associated with a gain of function of caspase 1 pro-
cessing and IL-1 secretion [14]. Since there was no effect 
of antihistamines, the patient received systemic steroids 
(prednisone, 2 mg/kg body weight) with improvement. 
The second episode of skin lesions occurred at the age 
of 3 years. Again, she received prednisone (1 mg/kg body 
weight) and presented a good clinical response. Since 
then, she has had periodic rashes after exposure to cold, 
without fever. At the age of 4 years, she was admitted to 
the hospital for polyarthritis. Ultrasound examination re-
vealed effusions with synovial hypertrophy and increased 
blood flow in both knees and ankle joints, as well as ef-
fusions without synovial hypertrophy in the hip, elbow, 
and right wrist joints. Laboratory tests revealed elevated 
acute-phase proteins, high amyloid A levels (74 mg/l), and 
negative results for rheumatoid factor, anti-CCP, and ANA 
antibodies. All microbial tests detecting viruses (HCV, 
HBV, HIV, EBV, CMV, SARS-CoV2) and bacteria (Strep-
tococcus pyogenes, Borrelia, Yersinia, Salmonella, Shigella, 
Campylobacter, Chlamydia, Mycoplasma) were negative. 
She received clindamycin, systemic and local steroids, and 
shortly thereafter, methotrexate, with no improvement 
on ultrasound examination. After adenotonsillectomy, 
the patient has started anti-IL-1 therapy with anakinra. 
Improvements in clinical status, laboratory parameters, 
and ultrasound images of the joints were achieved and 
persist to date. The treatment timeline, illustrating both 
the administered doses and the duration of each phar-
macological agent received by the patient since the onset 
of arthritis, is presented in Figure 1. Currently, the patient 
is an active school-aged girl, with anthropometric param-
eters – percentile ranks for height, weight, and body mass 
index, of 57, 72, and 74, respectively. 

CONCLUSIONS

The NLRP12 gene encodes a protein that plays a key 
role in regulating the inflammatory response by con-
trolling the activity of the inflammasome and signalling 
pathways, such as NF-κB and MAPK. The protein acts 
as both a negative and positive regulator of the immune 
response, depending on the context and stimulus [15]. 
According to the VarSome database, a heterozygous 
NLRP12 missense mutation (c.1054C>T (p.Arg352Cys) 
(rs199881207) has been described in nine patients, in-
cluding one patient from Poland [16]. The detailed clini-
cal characteristics of the patients harbouring the genetic 
variant NLRP12 c.1054C>T are presented in Table 2. How-
ever, clinical data are lacking for most of the patients. All 
patients described so far presented with high recurrent 
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TABLE 1. The patient’s laboratory test results, including blood morphology and humoral and cellular immunity parameters, after the diagnosis 
of arthritis (patient at approx. 4.5 years old)

Analysed parameter Patient’s results Age-matched reference values

Blood morphology

WBC [cells/μl] 7600 4860–13 180

NEU [cells/μl] 2200 1300–7200

NEU (%) 24.7 16.9–74.0

LYM [cells/μl] 5800 1500–8100

LYM (%) 65.6 27.4–79.9

MONO [cells/μl] 700 300–1100

MONO [%] 7.8 3.8–12.8

EOS [cells/μl] 100 0.0–600

EOS (%) 1.2 0.0–3.2

BASO [cells/μl] 0.0 0.0–100

BASO (%) 0.5 0.0–0.6

Ig [cells/μl] 20 0.0–140

Ig (%) 0.2 0.0-0.9

RBC [cells/μl] 4 310 000 3 970 000–5 010 000

HB [g/dl] 11.6 10.2–12.7

HCT (%) 35.9 30.90–37.90

MCV [fL] 83.3 71.3–82.6

MCH [pg] 26.9 23.2–27.5

MCHC [g/dl] 32.3 31.9–34.2

PLT [cells/μl] 276 000 150 000–450 000

RDW-SD [fL] 41.9 34.9–42.4

RDW-CV (%) 13.8 12.7–15.1

PDW [fL] 13.2 –

MPV [fL] 11.3 8.9–12.4

P-LCR (%) 33.9 –

NRBC [cells/μl] 0 –

NRBC (%) 0 –

Serum immunoglobulins [g/l] 

IgG [IU/ml] 10.70 5.31–14.03

IgA [IU/ml] 1.27 0.31–1.92

IgM [IU/ml] 1.37 0.39–1.93

IgE [IU/ml] 199.00 0.00–60.00

C3c [g/l] 1.80 0.86–1.66

C4 [g/l] 0.34 0.13–0.32

RF [IU/ml] < 9.88 0.00–20.00

CRP [mg/l] 163.8 (during episode); 10.4 (after episode) < 10

ESR [mm] 86 (during episode);  24 (after episode) < 10

SAA [mg/l] 432 (before anti-IL-1 treatment) < 0.83 (during treatment) < 6.40

Anti-CCP [RU/ml] < 1.00 ≤ 5 negative results  
> 5 positive results

Cystatin C [mg/l] 0.84 0.62–1.11

HLA-B27 Positive

HLA-Cw6 Positive
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Analysed parameter Patient’s results Age-matched reference values

Lymphocyte subpopulations (% of lymph)/[cells/μl] % of lymph Cells/μl

WBC 7600 4860–13180

LYM 59.9/4550 18.1–68.6 1250–5770

CD3 82.0/3731 59.0–75.7 1439–3511

CD4 56.0/2548 31.1–49.6 807–2257

CD8 22.0/1001 16.6–28.5 468–1154

CD4/CD8 ratio 2.5 1.2–2.7

CD19 14.0/637 14.9–26.9 454–1102

CD16/56 3.0/137 5.4–18.0 165–787

Lymphocyte proliferation responses to mitogens and anti-CD3 stimulation

PHA 19 < 4 no response
4–9 weak response
≥ 10 correct response

anti-CD3 20

PWM 21

Chemiluminescence Present Present
anti-CCP – anti-cyclic citrullinated peptide antibody, BASO – basophils, C3 – complement component C3, C4 – complement component C4, CD – cluster of differentiation, CRP – C-reactive protein,  
EOS – eosinophils, ESR – erythrocyte sedimentation rate, HB – hemoglobin, HCT – haematocrit, HLA – human lukocyte antigen, Ig – immunoglobulin, LYM – lymphocytes, MCH – mean corpuscular hemoglobin, 
MCV – mean corpuscular volume, MONO – monocytes, NEU – neutrophils, NRBC – nucleated red blood cells, PHA – phytohemagglutinin, PLT – platelets, PWM – pokeweed mitogen, RBC – red blood cells, 
RDW-CV – red blood cell distribution width, coefficient of variation, RDW-SD – red blood cell distribution width, standard deviation, RF – rheumatoid factor, SAA – serum amyloid A, WBC – white blood cells

TABLE 1. Cont.

FIGURE 1. Treatment timeline, showing both the administered doses and the duration of each pharmacological agent received by the patient 
since the onset of arthritis
The child’s ages, expressed in years, are indicated in brackets.

Azithromycin 
(dose: 10 mg/kg for 4 days) Anakinra 

(dose: 100 mg/day, 
at present 100 mg/48 h from 

May 2024) 
First administration: 25 January 2024 

Arthritis onset 

Clindamycin (dose: 25 mg/kg/day 
for 10 days) 

Methylprednisolone (1.8 mg/kg/day 
with dose reduction until 

February 2024) 

Methotrexate (dose: from 12.5 mg/week
 until April 2024, with dose reduction,  

at present 5 mg/week) 
Glucocorticosteroids (one dose, 

intra-articular) 

2019	  2023	 2024	 2025
(Birth)	 (4)	 (5)	 (6) 

fevers typical of autoinflammation; however, our patient 
has not, even though she had increased levels of acute-
phase proteins. Almost all patients, including ours, had 
skin changes triggered by cold exposure. Additionally, in 
patients with this specific mutation, compared to other 
NLRP12 mutations, sensorineural hearing loss, visual 
impairment, neurological symptoms, and thoracic pain 
were not observed. Most patients suffered from joint pain, 
but only our patient had severe polyarthritis. Ultrasound 

images of inflamed joints suggested JIA due to the pres-
ence of effusions with synovial hypertrophy and increased 
blood flow. Typical treatment for JIA failed, and significant 
improvement was observed after the introduction of anti- 
IL-1 therapy. This finding suggests an autoinflammato-
ry aetiology of arthritis. Since she has been treated with 
anakinra, no flare-ups of symptoms have been observed. 
At present, we are attempting to decrease the dose of anti- 
IL-1 drug under a strict control of clinical symptoms.
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