American
Journal
of

e-ISSN 1941-5923
© Am ) Case Rep, 2020; 21: €920983
DOI: 10.12659/AJCR.920983

Case

Reports

Aceepteds 20200114 Necessity of Utilizing Physiological
N abihed. 2020023 Glucocorticoids for Managing Familial

Mediterranean Fever

Authors’ Contribution: ABCDEF 1,2 Kenji Ashida 1 Department of Medicine and Bioregulatory Science, Graduate School of Medical
Study Design A aBcoer 1 Eriko Terada Sciences, Kyushu University, Fukuoka City, Fukuoka, Japan
Data Collection B 2 Division of Endocrinology and Metabolism, Department of Internal Medicine,
Statistical Analysis C BCDEF 2 Ayako Nagayama Kurume University School of Medicine, Kurume, Fukuoka, Japan
Data Interpretation D Bcoer 1 Shohei Sakamoto
Manuscript Preparation E BCDEF 1,2 Nao Hasuzawa
Literature Search F .
ABCDEF 1,2 Masatoshi Nomura

Funds Collection G

Corresponding Author:
Conflict of interest:

This case was previously presented at the ENDO meeting held on April 2, 2017
Kenji Ashida, e-mail: ashida@med.kurume-u.ac.jp
None declared

Patient:

Final Diagnosis:
Symptoms:
Medication:
Clinical Procedure:
Specialty:

Objective:
Background:

Case Report:

Conclusions:

MeSH Keywords:

Full-text PDF:

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Male, 35-year-old
Familial Mediterranean fever
Chest pain ¢ fever

Endocrinology and Metabolic

Unusual clinical course

Familial Mediterranean fever is an auto-inflammatory disease caused by pyrin mutations. Glucocorticoids in-
hibit the production and secretion of inflammatory cytokines, including IL-6 and IL-1f, from inflammatory cells
and suppress the activation of nuclear factor-kB in the nucleus. However, the functions of physiological gluco-
corticoids in the disease remain unknown.

We report the case of a Japanese man with familial Mediterranean fever complicated by isolated adrenocor-
ticotropic hormone deficiency. Patient non-compliance with hydrocortisone replacement therapy led to a se-
ries of pericarditis and fever episodes. Subsequently, the regular administration of colchicine alone could not
prevent auto-inflammation. The clinical course of treatment suggested that the absence of physiological lev-
els of glucocorticoids is crucial for familial Mediterranean fever attacks. Because familial Mediterranean fever
is a pyrin abnormality-induced auto-inflammatory disease that subsequently activates cytokines via the nucle-
otide-binding domain, leucine-rich repeat/pyrin domain-containing 3 inflammasomes and the absence of glu-
cocorticoids can exacerbate the severity of the auto-inflammatory disease.

Physiological glucocorticoid levels appear to be essential for the regulation of inflammasome activation via
IL-6-negative regulation. However, pharmacological levels of glucocorticoids are not currently used for the pre-
vention of familial Mediterranean fever attacks. Physicians should be aware of adrenal insufficiency as a pos-
sible disorder when they encounter cases of refractory familial Mediterranean fever.

Adrenal Insufficiency ¢ Colchicine ¢ Familial Mediterranean Fever ¢ Glucocorticoids
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Case Report

Familial Mediterranean fever (FMF) is an auto-inflammatory
disease caused by FMF gene (MEFV) mutations [1] that lead to
interleukin-1f activation. Colchicine ameliorates FMF through
microtubule polymerization and is reportedly effective for over
90% of patients [2]. Interleukin (IL)-1, IL-6, and tumor necrosis
factor are all elevated in FMF and are considered to be targets
for add-on biologics to colchicine treatments, especially in pa-
tients with colchicine-resistant or intolerant FMF [3].

Isolated adrenocorticotropic hormone (ACTH) deficiency is
categorized as a central adrenal insufficiency, and is caused
by various factors, including external glucocorticoid use [4].
Physiological levels of glucocorticoids are required for daily
life. In addition, pharmacological levels of glucocorticoids are
required to avoid adrenal crisis when sick, the same as with
primary adrenal insufficiency [5].

In the present case, insufficient hypothalamus-pituitary-ad-
renal (HPA) axis function was found to result in a series of
attacks when prompt supplementation with GC was not ad-
ministered [6]. Although the role of GC in FMF inflammation
remains unclear, this case suggests the importance of a phys-
iological dose of GC as a self-limiting factor.

Table 1. Patient assessment results on admission in December 2013.

Variables Values Reference range
Complete cell count

SweG L 8700 3300-9000
"""" Neutrophil,% 634 4069
"""" lymphocyte, % 302 26-46
"""" Monocyte, % 31 39
"""" Eosinophil, % 23 05
" Hemoglobin, g/dL 120 126-165
 Platelet, <10yl 70 138-309
 Serum chemisty
Totalprotein, g/dl 57 6580
Abumingdl 33 4052
BUN,mgdl 20 724
CCre,mgdl 102 065-1.09
Uricacid, mg/dl 55 40-70

A 35-year-old Japanese man was referred to our hospital with
subacute onset of chest pains and fever. He had isolated adre-
nocorticotropic hormone (ACTH) deficiency and had been treat-
ed with 15 mg/d of hydrocortisone since he was 24-years-old,
although his medication was intermittently taken for several
months before admission. He was a non-smoker, non-alcohol
consumer, and did not use illegal drugs. Both his white blood
cell (WBC) count and C-reactive protein (CRP) levels were el-
evated (Table 1), and ultrasonography and computed tomog-
raphy (CT) scans revealed pericardial effusion with thickened
pleura and pericardium (Figure 1). There was no evidence of
viral infection or auto-inflammatory disease, and he was di-
agnosed with idiopathic pericarditis. Adrenal insufficiency
was noted upon laboratory analysis at admission in December
2013, and he was thus treated with 100 mg/d of hydrocorti-
sone infusion (Figure 2).

His pericarditis recurred twice within 1 year after discharge.
Recurrent serositis and fever with no specific cause led us to
suspect FMF. DNA analysis revealed compound heterozygous
mutations in exons 1 and 2 of the MEFV gene, which encodes
pyrin (E84K and E184Q). These mutations were previously re-
ported in cases of FMF in Japan [7]. Based on the clinical man-
ifestations and DNA analysis, he was diagnosed with FMF [8]
and treated with 2 mg/d of colchicine. Thereafter, he was free
from FMF attacks for 20 months. However, his non-compliance

Variables Values Reference range
T. Bil, mg/dL 0.9 0.2-1.2

S oasTn 48 8-38
CoaTwon a 444
""" H UL 162 119-229
Coapwn 177 104338
""" a5t 60-287
""" Na,mmoll 129 135-147
""" Kmmoll 40 3348
""" Cmmol 97 98106
""" CRP,mg/dl 808 <03
""" BNP,pg/m. 1322 <184

AST — aspartate aminotransferase; ALP — alkaline phosphatase; ALT — alanine aminotransferase; BNP — brain natriuretic
peptide; BUN — blood urea nitrogen; CK — creatinine kinase; Cre — creatinine; CRP — C-reactive protein; LDH — lactate dehydrogenase;

T. Bil — total bilirubin; WBC — white blood cell.
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Figure 1. Computed tomographic imaging. White arrows indicate
the thickened pleura with pericardial effusion.

Table 2. Patient inflammation markers on admission in March
2016.

Variables Values Reference range
WBC, /pL 7240 3300-9000
Neutrophil% 2 4069
;—;Zttive protein, 341 <03
Interleukin-1p, pg/mL <10 <10
interleukin6, pg/mt a6 40

WBC — white blood cell.

Figure 2. Clinical treatment course in
this case study of familial
Mediterranean fever. Intermittent
20 hydrocortisone replacement

led to adrenal insufficiency and
repeated exacerbation of the

| familial Mediterranean fever

symptoms. Administration of
hydrocortisone rapidly relieved

both the fever and the chest pain.

HC - hydrocortisone; CRP — C-reactive
protein; NSAIDs — non-steroidal anti-
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inflammatory drugs.

with hydrocortisone replacement therapy, while continuing col-
chicine therapy, led to the recurrence of FMF (Figure 2).

Laboratory data from the latest admission (March 2016) are
shown in Table 2. The percentage of neutrophil was elevated,
with high-normal WBC counts. In addition, CRP and IL-6 levels
were elevated, but the IL-1p levels were normal. CT imaging re-
vealed pericardial effusion and thickened pleura and pericardium.
Thus, intravenous infusions of 100 mg/d of hydrocortisone (for 2
days in the acute phase, followed by a gradual reduction) were
provided, and 2 mg/d of colchicine was orally administered, but
non-steroidal anti-inflammatory drugs were retained. Acute peri-
carditis was relieved within a few days, and the patient was en-
couraged to continue GC replacement therapy (Figure 2).

Discussion

This is the first reported case of FMF with adrenal insufficiency,
suggesting that FMF-related inflammation can be exacerbated
due to adrenal insufficiency and is ameliorated by glucocorti-
coid administration. Furthermore, it suggests that physiologi-
cal GC may be essential for regulating inflammasome activa-
tion via IL-6 suppression.

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€920983-3

Colchicine ameliorates FMF attack in most patients [2]; how-
ever, in the present case, FMF attack recurred when hydrocorti-
sone was neglected, even when colchicine was taken regularly.
Prompt GC administration is reportedly effective in regulating
the early stage of acute serositis in FMF [9], although GC po-
tentially triggers the nucleotide-binding domain, leucine-rich
repeat/pyrin domain-containing 3 (NLRP3) inflammasome cas-
cade [10]. GC may regulate the early phase of colchicine-inde-
pendent inflammation by reducing the expression of nuclear
factor-xB (NF-xB), which activates inflammatory agents such
as IL-6. A physiological dose of GC may be necessary to pre-
vent the dysregulation of organelle network-related auto-in-
flammatory responses and is possibly associated with the pre-
vention of FMF attacks (Figure 3).

FMF is an auto-inflammatory disease caused by mutations in
pyrin [11], an inflammasome adaptor in NLRP3. Oligomerization
of apoptosis-associated speck-like proteins containing a cas-
pase-recruitment domain (ASC) leads to formation of the
NLRP3 inflammasome and activates caspase-1 and several in-
flammatory cytokines such as IL-1B. During the acute phase
of inflammation, increased Il-6 activates the HPA axis and in-
creases cortisol secretion as a self-limiting factor. GC inhibits
the production and release of inflammatory cytokines such as
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® I Figure 3. Schema of the physiological
TLR4 I-1R glucocorticoid prevention of the
—— %# auto-inflammation driven by
MyD83 MyDS8 dysregulated inflarr.lmasorjnes.
) ACTH — adrenocorticotropic hormone;
> HPAads l CRH — corticotropin releasing
Hypothalamus NF-kB hormone; DAMPs — damage-associated
%H * FMF molecular pattern molecules;
Pituitary gland p PAMPs FMF — familial Mediterranean
Aﬁ"? \ Nutteus @ D DAMPs fever; GC — glucocorticoid;
Adrendl gland N ] \ HPA axis — hypothalamic-pituitary-
GC Caspase 1 i adrenal axis; LPS — lipopolysaccharide;
12 1 Colchidne MyD88 — myeloid differentiation
GC Pﬁrﬁ primary response 88; NF-kB — nuclear
1 factor-kB; PAMPs — pathogen-
v v associated molecular pattern
IL-6 » Auto-inflammation molecules; TLR4 — toll-like receptor 4.

IL-1B, IL-6, and tumor necrosis factor-o, and downregulates
NF-xB [12], thus activating NLRP3, pro-IL-1B, and pro-IL-18.

Impairment of the physiological response to GC can exac-
erbate the severity of auto-inflammatory diseases. An early
blunted response to an insulin stimulation test involving FMF
patients, relative to healthy controls, was previously report-
ed [13]. Similar impairments of the HPA response have been
demonstrated in other autoimmune diseases such as rheu-
matoid arthritis and Sjégren’s syndrome [14,15]. In the pres-
ent case, defects in the HPA axis deterred the response to
IL-6 and presumably led to the exacerbation of inflammation.
Because the FMF attack recurred in parallel with his adrenal
insufficiency, GC may be required to prevent the FMF attacks.
In particular, because IL-1B levels were low after colchicine ad-
ministration, physiological GC possibly prevented the FMF at-
tack in an IL-1B-independent manner.

Conclusions

Treatment of GC insufficiency was crucial to sustain the attack-
free period of FMF in the present case, potentially providing
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novel insights into the under-appreciated role of physiologi-
cal GC levels in auto-inflammatory diseases. Therefore, adre-
nal insufficiency, including relative insufficiency, should be
considered when the physician is confronted with both con-
trolled and uncontrolled FMF cases. However, further case se-
ries or clinical studies are required to confirm the relationship
between adrenal insufficiency and FMF attack.
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