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Patient: Male

Year of birth: 1998

Normal pregnancy

Was born completely healthy

No complaints/concomitant diseases during early childhood



3 years old:

Episodes of pain in joints (elbows and knees)

Doctors expected acute rheumatic fever 

Was prescribed regular penicillin injections (Bicillin-5:procaine 
benzylpenicillin+benzathine benzylpenicillin)

Was adviced more sunlight and heat 

Improvement of symptoms

Hearing difficulties!



22 years old:

Measles

Fever up to 39–40°C

Characteristic rash 

Diarrhea

Severe dehydration

Supportive treatment (restoring fluid balance)

After recovery:

joint pain and hearing problems intensified + temperature, up to 40°C, 
severe weakness, and swelling on the legs and face



Different doctors/different prescriptions (diuretics (mainly furosemid), 
methylprednisolone, and cyclosporine)

Elevated leukocytes in the full blood count 

Episodes of severe joint pain, fever, and weakness

Consultation with a hematologist

Bone marrow aspiration from the sternum (Result – Normal)

Absence of any hematologic pathology



Elevated protein in the urine 

Creatinine in the blood within normal limits

Consultation with a nephrologist

Was advised kidney biopsy, but refused 

Alternative opinion 

Traveled to Iran

Was advised kidney biopsy again, agreed

Renal amyloidosis



The biopsy consists of one piece 
of cortical tissue containing 19 
glomeruli. 5 are globally 
sclerosed.
Diagnosis:
Renal Amyloidosis
Comment: All glomeruli in the specimen 
show increased mesangium and acellular pale 
eosinophilic material that stained orange to 
red in Congo red stain and show green 
birefringence under polarized light that is 
diagnostic for Amyloidosis. There’s also 
some amyloid material in arteriolar and 
arterial wall. There is 60% tubular atrophy 
and interstitial fibrosis in favor of moderate 
to severe chronicity of the disease.



?



Condition began to deteriorate and patient returned to Azerbaijan

Blood creatinine of 12 mg/dl

Urine protein more than 20g/day

Urticaria-like skin rash

Severe hearing impairment

Hemodialysis treatment

Was placed first with a temporary and then a permanent central venous 
catheter

Hemodialysis procedures were prescribed 3 times a week for 4 hours



At the end of 2021, patient turned to our clinic

The most complete medical history was collected

Clinical manifestations were evaluated:

joint pain, urticaria-like rash, hearing impairment, increased protein in the urine, and 
increased creatinine in the blood





Presumptive diagnosis - Cryopyrin-associated periodic syndrome

We requested serum amyloid A



p.T350M (c.1049C>T) (rs151344629) 
mutation detected as heterozygous

CIAS1/NLRP3 gene pathology genetic test



Muckle-Wells Syndrome 

is a form of CAPS (Cryopyrin-associated periodic syndrome) that 
is caused by genetic mutations on the NLRP3 (CIAS1) gene that 

encodes the cryopyrin protein. 



Spectrum of the inherited cryopyrin associated periodic syndromes (CAPS):

-Familial cold-induced autoinflammatory syndrome (FCAS) 

-Muckle-Wells Syndrome 

-Severe neonatal-onset multisystem inflammatory disease (NOMID) also known as chronic 

infantile neurologic, cutaneous, articular (CINCA) syndrome

DOI: 10.1002/acr.22206



MWS >>> mutations in the CIAS1/NALP3 gene >>> encodes the protein cryopyrin (danger 
sensors, called NLRs (NOD-like receptors)

When triggered by a danger signal >>> assembles with other molecules to coordinate an 
inflammatory response (“inflammasome”) >>> increased IL-1ß production

A mutation of the NLRP3 gene >>> cryopyrin inflammasome constantly overproduces IL-
1ß >>> symptoms

DOI: 10.1002/acr.22206https://doi.org/10.3390/ijms24076126



Original description by Muckle and Well (1962) - triad of urticaria-like rash, deafness, and amyloidosis

Spectrum is constantly expanding: fever, fatigue, conjunctivitis, arthralgia, arthritis, myalgia, irritability, 
headache, abdominal pain, oral ulcers, pericarditis, and male hypofertility

DOI: 10.1177/0194599811402296



Molecular genetic testing for mutations in the NLRP3 gene may confirm the CAPS 
diagnosis

In France, a twofold increase in molecular genetic examinations was registered between 
2005 and 2009, but only in 16% of 821 cases was an NLRP3 mutation confirmed 
[Cuisset et al. 2011]

Therefore, criteria that may be applied to reduce unnecessary genetic screening were 
suggested: 

≥3 recurrent disease episodes

age at disease onset <20 years

elevated C-reactive protein (CRP) level (or any other inflammation marker)

urticaria

fever

https://doi.org/10.1177/1759720X13502629



Before the identification of the underlying pathological mechanisms for CAPS and the 
development of targeted IL-1 inhibition, therapeutic options were scarce 

cold avoidance

anti-inflammatory drugs (decreased symptoms but could not change the underlying 
pathogenesis(IL-1 secretion)):

-nonsteroidal anti-inflammatory drugs (NSAIDs), antirheumatics(methotrexate/MTX), 

TNF antagonists

Novel treatments - IL-1 inhibitors:

-anakinra, rilonacept, and canakinumab

https://doi.org/10.1177/1759720X13502629



Anakinra - recombinant form of human IL-1Ra that directly competes with IL-1 for 
binding to the IL-1 type I receptor, blocking the biological activity of IL-1 

Canakinumab - human monoclonal antibody, selectively targets IL-1β 
Rilonacept - human dimeric fusion protein, interrupts IL-1 signaling by incorporating 

components of the IL-1 receptor

doi: 10.3389/fncel.2015.00018



Canakinumab (Ilaris) - monoclonal antibody against IL-1β. It has been developed 
using Medarex Inc’s (NJ, USA) UltiMab™ technology [Church and McDermott, 
2010]

Copyright © 2022 Novartis Pharmaceuticals Corporation.



In our patient, we used the standard protocol (150 mg s/c)

Within the next week: less joint pain, no urticaria-like rash, and improvement in hearing

Serum amyloid A levels also went down!

Continuation of canakinumab every 8 weeks 

Periods of flare-ups – reduction in the intervals between doses

Date Serum Amyloid A (N 0-6,4 mg/L) CRP (N 0-0,5 mg/dL)

22.03.2022 741 mg/L !!! 7,7 mg/dL

14.04.2022 23,2 mg/L 1,9 mg/dL

04.05.2022 1000 mg/L !!! 7,1 mg/dL

20.05.2022 12,7 mg/L 2,1 mg/dL



In March 2023, our patient received a living-donor (related:mother) kidney transplant

Simultaneously with the kidney transplant, the patient also underwent a bilateral 
nephrectomy (due to severe proteinuria >20g per day)

Date Protein/creatinine (N 0-0,3 mg/mg)

20.12.2021 27,1 mg/mg

18.04.2022 28 mg/mg

02.02.2023 20,05 mg/mg

10.03.2023 0,37 mg/mg !

22.03.2023 0,14 mg/mg !

Date Serum Amyloid A (N 0-6,4 mg/L)

08.04.2023 3,81 mg/L

10.07.2023 4,9 mg/L



The initial immunosuppressive therapy: 
induction Antithymocyte globulin (ATG) 
maintenance Tacrolimus, Mycophenolate mofetil and Prednisolone

The creatinine decreased to 1.8 mg/dl
No rejection episodes
Therapy with canakinumab continued 
No flares of MWS
No severe bacterial or viral infections 
No any other adverse events

doi: 10.1093/ndtplus/sfr118



Test Result

Blood Creatinine 0,78 mg/dL (N 0,50-1,10 mg/dL)

Urine Protein/creatinine 0.2 mg/mg (N 0-0,3 mg/mg)

CRP 5,7 mg/dL (N 0-0,5 mg/dL)

Serum Amyloid A 872 mg/L (N 0-6,4 mg/L)

Paternal cousin with joint pain:



p.T350M (c.1049C>T) (rs151344629) 
mutation detected as heterozygous





Thank you for your attention


