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【 CASE REPORT 】

Atypical Familial Mediterranean Fever Complicated with
Gastrointestinal Amyloidosis Diagnosed due to Paroxysmal

Arthralgia and Intractable Diarrhea, Successfully
Treated with Tocilizumab
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Abstract:
A 53-year-old man with recurrent episodes of large joint pain and a low-grade fever at irregular intervals

for 16 years developed right knee and ankle arthralgia, watery diarrhea, and abdominal pain. Following an il-

eum and colon biopsy, he was diagnosed with gastrointestinal amyloidosis. We suspected familial Mediterra-

nean fever (FMF) based on his history and administered colchicine; his symptoms subsequently improved.

Thus, he was diagnosed with atypical FMF. After tocilizumab administration, the amyloid deposits disap-

peared. This case suggests that physicians should consider FMF even in cases with atypical symptoms in or-

der to prevent the progression of amyloidosis and that amyloid deposits can be eliminated by interleukin

(IL)-6 inhibition.
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Introduction

Amyloid A (AA) amyloidosis is an intractable condition

caused by persistent amyloid deposition in multiple or-

gans (1, 2). Familial Mediterranean fever (FMF) is an in-

flammatory condition that can cause AA amyloidosis. FMF

is an autoinflammatory disease primarily characterized by a

periodic fever and serositis, and 4-5% of cases are compli-

cated with AA amyloidosis in Japan (3, 4). FMF typically

involves febrile attacks occurring at regular intervals; how-

ever, there are also atypical cases in which a fever occurs at

irregular intervals and serositis symptoms are scant, and

such atypical symptoms may delay the diagnosis of FMF.

We herein report a case of gastrointestinal amyloidosis

(AA type) owing to refractory diarrhea, wherein the diagno-

sis of FMF was made based on the presence of paroxysmal

arthralgia for over a decade.

Case Report

A 53-year-old Japanese man presented to his previous

physician with right knee and ankle arthralgia in May 2017.

He had developed watery diarrhea and abdominal pain at the

same time, which persisted for several weeks. Lower gastro-

intestinal endoscopy revealed mucosal edema and ulcers in
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Figure　1.　Lower gastrointestinal endoscopy findings. A: Mucosal edema and an ulcer located in the 
terminal ileum, and irregular longitudinal ulcers from the ascending to descending colon in May 
2017. B: Mucosal edema and ulcers improved in November 2017.

the terminal ileum, as well as irregular longitudinal ulcers

from the ascending to the descending colon (Fig. 1A). Ab-

dominal computed tomography (CT) did not reveal signs of

serositis. Because of the suspicion of inflammatory bowel

disease, 10 sites from the ileum to the rectum were biop-

sied, resulting in findings of AA amyloidosis

(Fig. 2A and B). No findings suggestive of inflammatory

bowel disease were observed. He was transferred to our de-

partment in mid-June 2017 for the further examination and

treatment for the AA amyloidosis.

On admission, his diarrhea and abdominal pain persisted,

and he continued enteral nutrition as per the recommenda-

tions of the previous physician. He had no joint symptoms

at that time. His vital signs were as follows: temperature,

36.9°C; pulse rate, 95/min; blood pressure, 140/83 mmHg;

oxygen saturation, 98% on room air; and clear conscious-

ness. A physical examination revealed tenderness in the right

abdomen and no signs of peritoneal irritation. There was no

swelling or tenderness in his joints. No stomatitis or genital

ulcers suggestive of Behçet’s disease was found. He had no

family history of a periodic fever.

Laboratory tests showed the following results: white

blood cell (WBC) count 4,700/μL (neutrophils 39%, lym-

phocytes 48%), hemoglobin (Hb) 11.5 g/dL, platelet (PLT)

29.1×104/μL, C-reactive protein (CRP) level 0.12 mg/dL,

blood urea nitrogen (BUN) 23 mg/dL, creatinine (Cr) 1.05

mg/dL, uric acid (UA) 8.2 mg/dL, albumin (Alb) 3.2 g/dL,

and an erythrocyte sedimentation rate (ESR) 28 mm/h; no

abnormalities were noted on a urinalysis. The levels of rheu-

matoid factor (RF) were elevated at 78.4 IU/mL; however,

anti-cyclic citrullinated peptide (CCP) antibody were not

elevated. Anti-nuclear antibody, myeloperoxidase anti-

neutrophil cytoplastic antibody (MPO-ANCA), and protei-

nase-3 (PR3)-ANCA were not detected. Two sets of blood

cultures and viral markers for hepatitis B and C were all

negative. Matrix metalloproteinase-3 (MMP-3) was within

the standard range at 68.4 ng/dL, whereas serum amyloid A

(SAA) was mildly elevated at 11.7 μg/mL. No human leuko-

cyte antigen (HLA)-B51 or A26 was detected. Joint radio-

graphs of bilateral hands, fingers, knees, ankles, and toes

showed no abnormalities, including no erosion or joint space

narrowing suggestive of rheumatoid arthritis (RA), and mus-

culoskeletal ultrasound did not reveal any synovitis in the

peripheral joints. Echocardiography demonstrated no abnor-

malities, and there were no findings suggestive of amyloido-

sis in the other organs.

When we reconfirmed his medical history, he had experi-

enced recurrent episodes of paroxysmal swelling and tender-

ness of the elbow, ankle, and knee joints complicated with a

low-grade fever at 37°C starting around 16 years earlier,

with each incident lasting for a few weeks to a month. At

that time, he had no abdominal symptoms or skin lesions.

On hospital day 15, he developed swelling and tenderness

of the left elbow and a low-grade fever (37°C), with ele-



Intern Med 58: 1781-1785, 2019 DOI: 10.2169/internalmedicine.2277-18

1783

Figure　2.　Colon biopsy specimen. A: In the lamina propria, an eosinophilic amorphous material 
was deposited in the connective tissue and vascular walls, and this material was stained orange-red in 
May 2017. Direct fast scarlet (DFS) staining, ×200. B: The stain disappeared after KMnO4 oxidation 
indicated AA amyloidosis findings in May 2017. KMnO4-DFS staining ×200. C: Amyloid depositions 
persisted in November 2017 (arrows). DFS staining ×200. D: Amyloid depositions completely disap-
peared on a repeat biopsy in August 2018. DFS staining ×200.

vated inflammatory markers of CRP (3.73 mg/dL) and SAA

(392.7 μg/mL). Since the history of paroxysmal arthralgia

and fever suggested FMF, we introduced colchicine at a

dose of 1 mg/day as diagnostic treatment. The arthralgia and

fever resolved rapidly, and SAA levels dropped to 6.7 μg/

mL five days after the initial colchicine administration.

Given these symptoms and his response to colchicine, he

was diagnosed with FMF based on the Tel Hashomer crite-

ria for incomplete-type FMF (atypical FMF) (5). In addition,

an MEFV genetic analysis (exons 1, 2, 3, and 10) revealed

multiple heterozygous mutations at E84K in exon 1 and at

E148Q in exon 2 (Fig. 3).

His abdominal symptoms, including diarrhea and abdomi-

nal pain, also improved and did not worsen again after re-

suming food intake. Because gastrointestinal amyloidosis

was already observed, we began to administer 162 mg sub-

cutaneous tocilizumab every 2 weeks since it was expected

to be an effective treatment for AA amyloidosis on hospital

day 30 after obtaining the patient’s informed consent. Subse-

quently, a fever and arthralgia were no longer observed, and

the findings of lower gastrointestinal endoscopy also im-

proved in November 2017 (Fig. 1B); however, amyloid

deposition in the ileum and colon persisted (Fig. 2C). Al-

though colchicine administration was stopped because of

alopecia in January 2018, remission has been maintained by

tocilizumab therapy. In addition, the amyloid deposition in

the ileum and colon disappeared in August 2018 (Fig. 2D)

Discussion

AA amyloidosis is a type of organopathy that occurs

when an inflammatory disorder causes amyloid production

and deposition in organs. Amyloid deposits are observed in

the gastrointestinal tract, heart, and kidneys and can cause

organopathy with a poor prognosis (2). RA is the most fre-

quent causative inflammatory disorder of AA amyloidosis,

while FMF was found to account for 5% of cases in a co-

hort in the UK (1).

FMF is a type of autoinflammatory disease characterized

by a periodic fever and serositis. Typical cases of FMF pre-

sent with a paroxysmal fever of at least 38°C and serositis

lasting from 12 to 72 hours. However, there are also atypical

cases that differ in the duration and temperature of the fever

and have incomplete attacks of serositis (5). Indeed, it 43%

of FMF cases in Japan are reportedly atypical FMF (6).

Compared with typical FMF, atypical FMF has been charac-

terized by a higher age at onset, longer fever duration, less

abdominal and thoracic pain caused by peritonitis and pleu-

ritis, higher frequency of arthritis and myalgia, and lower

frequency of a family history of FMF (6).
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Figure　3.　A sequencing analysis of the MEFV gene. DNA sequencing shows a compound heterozy-
gous mutation at E84K in exon 1 and at E148Q in exon 2 of the MEFV gene.

In Japan, AA amyloidosis complicates approximately 4-

5% of FMF cases, which is a lower rate than in the Medi-

terranean region (13% of cases in Turkey and 27% of cases

in Israel are complicated by AA amyloidosis) (3, 4).

Whether typical or atypical, FMF is considered to have no

effect on the complications of AA amyloidosis. The pres-

ence of an M694V mutation in exon 10 of the MEFV gene

and Armenian, Turkish, or Arab race are factors that in-

crease the risk of complications in AA amyloidosis (7). Our

patient did not have these risk factors; however, the risk fac-

tors for AA amyloidosis complication also include the dis-

ease duration (7). FMF patients complicated with AA amy-

loidosis reportedly show a delayed diagnosis compared to

those without such a complication (8). The typical time to

the diagnosis from the onset in Japanese FMF patients is ap-

proximately nine years (3), and this increases to 20.1±4.5

years among cases complicated with AA amyloidosis (9).

Our patient was diagnosed with atypical FMF 16 years from

the initial onset, suggesting that a delay in the diagnosis was

one of the causes of the complication with AA amyloidosis.

Given that the average duration of underlying disease until

complication with AA amyloidosis has been reported to be

17 years, the early diagnosis of FMF is important (1).

Colchicine is the drug of choice for the treatment of FMF,

being shown to be effective in approximately 92% of

cases (6, 10). Colchicine suppresses FMF attacks and is thus

effective in preventing amyloidosis deposition (11). How-

ever, the therapeutic effects on AA amyloidosis are still un-

clear. Tocilizumab, which is an interleukin (IL)-6 receptor

monoclonal antibody, was recently shown to be effective on

RA complicated with AA amyloidosis, resulting in the dis-

appearance of amyloid deposition from a histological per-

spective (12, 13). In addition, several reports have indicated

that tocilizumab can improve AA amyloidosis complicating

FMF (14-17). Indeed, colchicine and tocilizumab treatment

not only prevented attacks but also resolved amyloid deposi-

tion in our patient. However, the lower gastrointestinal endo-

scopy findings were atypical for gastrointestinal amyloido-

sis. Previous reports have noted that the abdominal lesions

of FMF can sometimes resemble inflammatory bowel dis-

ease, and FMF abdominal lesions were also observed in the

mucus membrane lesions in our patient (18).

In conclusion, we encountered a patient with FMF com-

plicated with gastrointestinal amyloidosis that was diagnosed

as a result of paroxysmal arthralgia, a low-grade fever, and

intractable diarrhea. Our patient had atypical symptoms of

FMF, and the diagnosis and treatment were delayed, result-

ing in the development of AA amyloidosis. Atypical symp-

toms can be the reason for a delayed diagnosis of FMF;

thus, physicians should consider a diagnosis of FMF even in

cases with atypical symptoms, such as irregular paroxysmal

arthralgia and a low-grade fever. In addition, IL-6 inhibitor

treatment for FMF can not only prevent attacks but also re-

solve AA amyloidosis.
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