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Abstract
Background: Behçet’s disease (BD) is a systemic inflammatory vasculitis with both autoimmune and
autoinflammatory properties. Renal involvement in BD and its spontaneous remission have been rare. We herein
describe a case of parallel disease activity of BD with entero and renal involvements, followed by a spontaneous
remission without corticosteroid treatment.
Case presentation: A 54-year-old woman who had a 4-year history of BD, maintained with colchicine treatment,
suffered abdominal pain, hemorrhagic stool and diarrhea. Physical examination revealed strong tenderness in the
entire abdomen. Laboratory test results showed increased levels of inflammation, and a computed tomography
scan revealed edematous intestinal wall thickening with ascites. Blood and stool cultures showed no specific
findings. Since she was suspected to have developed panperitonitis with acute enterocolitis, she started treatment
with an antibacterial agent under bowel rest. Her abdominal symptoms gradually improved, while diarrhea and
high levels of inflammatory reaction persisted. Colonoscopy revealed discontinuous abnormal mucosal vascular
patterns and ulcerations in the whole colon except for the rectum, and histological analyses of the intestine
demonstrated transmural mucosal infiltration of inflammatory cells without epithelioid granuloma or amyloid
deposition. Based on these findings, she was diagnosed with entero BD. Meanwhile, pedal edema appeared during
her hospitalization. Urinalysis results were consistent with nephrotic syndrome, thus a renal biopsy was performed.
Light microscopy showed no obvious glomerular and interstitial abnormalities, whereas electron microscopy
revealed foot process effacement without immune complex deposition or fibrillary structure, compatible with
minimal change disease (MCD). Only with conservative therapy, her proteinuria decreased, followed by a complete
remission in 3 weeks from the onset of edema. The coincident episode of MCD was finally diagnosed as renal BD
that paralleled disease activity to entero BD. She started adalimumab administration, resulting in the further
improvement of diarrhea and inflammatory levels.
Conclusions: This is the first report to demonstrate MCD as renal involvement of BD along with the disease activity
of entero BD.
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Background
Behçet’s disease (BD) is a systemic inflammatory vasculitis characterized by oral aphthous ulcers, genital ulcers,
nodular skin lesions, ocular lesions, and other atypical
manifestations such as gastrointestinal, neurological and
cardiovascular abnormalities [1]. Although the pathogenesis of BD is unclear, the activation of both innate
and adaptive immunity plays an important role in the
development of BD [2]. BD has been classified as the
intersection of autoimmune and autoinflammatory
syndromes that show unprovoked exacerbation and
remission of inflammatory episodes. Although renal involvement in BD is relatively rare, there has been an increasing number of reports showing a connection [3].
Among the renal BD, glomerular disease is relatively
rare, especially as there have been only a few reports that
describe a case of minimal change disease (MCD). Here
we present a case of parallel disease activity of entero
and renal BD, diagnosed as MCD, followed by a spontaneous complete remission without corticosteroid
treatment.
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Table 1 Laboratory data
Complete Blood Count
WBC

32,080

/μL

RBC

5.56

× 106/μL

Hemoglobin

10.8

g/dL

Platelet

35.4

× 104/μL

TP

6.4

g/dL

Alb

2.9

g/dL

LDH

253

U/L

BUN

41.9

mg/dL

Cr

2.09

mg/dL

eGFR

20.4

mL/min/1.73m2

CRP

26.7

mg/dL

Biochemistry

Infection
HBs Ag

(−)

HBV Ab

(−)

IGRA

(−)

Immunoserological test (10 days after admission)

Case presentation
A 54-year-old Japanese woman who had a 4-year history
of BD suffered abdominal pain, hemorrhagic stool and
diarrhea. BD was diagnosed based on the presence of
oral and genital ulcers and erythema nodosum, and carriage of human leukocyte antigens (HLA)-B51. She
started taking prednisolone at 20 mg/day and colchicine,
resulting in disease remission. Prednisolone was tapered
down and discontinued in a year, while colchicine had
been continued for maintenance therapy. She was admitted to our department for examination and treatment
for abdominal symptoms.
Physical examination revealed strong tenderness in the
entire abdomen. Laboratory test results (Table 1)
showed elevated levels of white blood cell counts (WBC;
32,080 /μL) and C-reactive protein (CRP; 26.7 mg/dL),
while decreased levels of serum albumin (2.9 g/dL). The
interferon-gamma release assay was negative. A computed tomography scan revealed edematous intestinal
wall thickening with ascites. Blood cultures from separate sampling showed no microbial growth, and stool culture did not result in the growth of any specific bacteria
that cause enteritis such as enteropathogenic Escherichia
coli or Campylobacter. Based on the findings of physical
examination, laboratory test results and imaging studies,
she was suspected to have developed panperitonitis with
acute enterocolitis. Therefore, we started her treatment
with an antibacterial agent (Meropenem) under bowel
rest, and required analgesics (Acetaminophen) for 1
week. Her abdominal pain and hemorrhagic stool gradually improved, however, diarrhea and high levels of
CRP persisted. The antibacterial agent was discontinued

IgG

949

mg/dL

IgA

244

mg/dL

IgM

119

mg/dL

C3

106

mg/dL

C4

25

mg/dL

CH50

64

U/mL

ANA

< 40

times

ASO

< 20

IU/mL

ASK

< 20

times

PR3-ANCA

<1

U/mL

MPO-ANCA

<1

U/mL

Urinalysis (10 days after admission)
Hematuria

1–4

/HPF

Proteinuria

7.42

g/gCr

Bence-Jones protein

(−)

ANA Antinuclear antibody, ANCA Antineutrophil cytoplasmic antibody, ASO
Anti-streptolysin O antibody, ASK Anti-streptokinase antibody, IGRA Interferongamma release assay

on day 18. Colonoscopy on day 24 revealed discontinuous abnormal mucosal vascular patterns and ulcerations in the cecum, ascending colon, transverse
colon, descending colon and sigmoid colon (Fig. 1a).
Histological analyses of the intestine showed transmural mucosal infiltration of inflammatory cells including lymphocytes and neutrophils, without the
findings of epithelioid granuloma or amyloid deposition (Fig. 1b). Based on these findings, the patient
was diagnosed with entero BD.
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Fig. 1 Findings of colonoscopy, intestinal biopsy and renal biopsy. a Discontinuous abnormal mucosal vascular patterns and ulcerations were
detected in the cecum, ascending colon, transverse colon, descending colon and sigmoid colon by colonoscopy. b Histological analyses of the
intestine showed transmural mucosal infiltration of inflammatory cells including lymphocytes and neutrophils. c The Periodic acid-Schiff staining
of the kidney showed no glomerular and interstitial abnormalities. Scale bar, 50 μm. d Electron microscopy of the kidney revealed foot process
effacement (arrowheads) without immune complex deposition or fibrillary structure. Scale bar, 2 μm

Meanwhile, pedal edema had appeared and had been
exacerbated from day 7. Urinalyses showed high levels of
proteinuria (7.42 urine protein to urine creatinine ratio)
that was consistent with nephrotic syndrome (Table 1).
Given the concurrent development of proteinuria and
entero-BD and no abnormal findings from the immunoserological test (Table 1), we suspected BD-associated
glomerulonephritis and thus performed a renal biopsy.
Light microscopy showed no obvious glomerular or
interstitial abnormalities, whereas electron microscopy
revealed foot process effacement without immune complex deposition or fibrillary structure (Fig. 1c and d),
compatible with MCD. Only with conservative therapy,
her proteinuria turned to decrease and her pedal edema
gradually improved. After 3 weeks from the onset of
pedal edema, the patient had achieved complete remission without any additional treatment.
The coincident episode of MCD was finally diagnosed
as renal BD that paralleled disease activity to entero BD.
In order to manage the activity of BD and maintain the
remission of renal BD, she was administered adalimumab (initial doses of 120 mg and 80 mg on days 32 and
46, respectively, followed by 40 mg every other week),
resulting in the further improvement of diarrhea and the
serum levels of CRP. Both entero and renal BD maintained in remission during a 3-month follow-up (Fig. 2).

Discussion and conclusions
The present case of MCD with a rare manifestation of
renal involvement of BD showed spontaneous complete
remission in 3 weeks from the onset of pedal edema
without corticosteroid treatment, paralleled with the disease activity of entero BD. This report indicates the potential of renal BD to show remission without specific
treatment depending on the activity of BD.
Although the pathogenesis of BD is obscure, genetic
factors and immunological aberrations have been shown
to play an important role in the development and progression of BD [2]. Various immune cells and cytokines
released by activated innate and adaptive immune systems, including autoimmune regulatory T (Treg) cells
and type 22 T helper (Th22) cells, have been reported to
be involved in the immunopathogenesis of BD. The
Th17/Treg balance is important in the regulation of inflammation in patients with active BD [4], while increased Th22-type cytokines and cells have shown to be
involved in the acute immune response in BD [5, 6].
With respect to MCD, circulating mediators produced
by abnormal T cells are thought to be related to its development. The overexpression of interleukin-13 (IL-13),
which is produced mainly by Th2 cells and partly by
Th22 cells [7], induced MCD-like disease with foot
process effacement and proteinuria [8]. Moreover, a
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Fig. 2 Clinical course. Alb, albumin; CRP, C-reactive protein; U-prot, urine protein

hypofunction of Treg cells has been shown to be crucial
for the development of MCD [9]. Based on these reports,
we hypothesize that a malfunction of Treg cells or increased levels of IL-13 produced in part by Th22 cells in
BD might be related to the development of MCD as the
common etiology.
The frequency of renal manifestations in BD is reported to vary from less than 1 to 29% with wide clinical
and histological spectrums. The underlying pathological
changes in the kidney are classified into five groups; (a)
amyloidosis, (b) glomerulonephritis, (c) renal vascular
involvement, (d) interstitial nephritis, and (e) others such
as drug-induced nephrotoxicity. Treatment of renal BD
depends on the pathological changes and other organ involvements; corticosteroids, colchicine, azathioprine and
cyclophosphamide have been used in the management
of glomerulonephritis in BD. The prognosis of patients
with glomerulonephritis in renal BD is favorable, with
only a few cases known to have developed into endstage renal diseases [3]. MCD is a rare manifestation in
renal BD and only a few cases have been reported in
literature to date [10, 11]. They developed in an active
state of BD along with oral and genital ulcers and

venous thrombosis, followed by the improvement using
corticosteroid treatments.
In the present case, the patient was diagnosed with
entero BD based on the findings of colonoscopy and
histological analysis of intestinal biopsy; discontinuous
ulcerations were observed throughout the colon including cecum with transmural mucosal infiltration of inflammatory cells, compatible with previous cases [12].
Infectious enteritis and other inflammatory bowel disease were excluded based on the clinical course and the
findings of colonoscopy, histological analysis and cultivation tests. A coincident episode of MCD was diagnosed
as renal BD that paralleled disease activity to intestinal
involvement. No other secondary causes of MCD, such
as infections, allergy, malignancies and drugs were
detected [13].
Of note, our case with MCD in renal BD showed
spontaneous remission in 3 weeks from the onset of
symptoms without immunosuppressive therapy. There
are a few cases of renal BD that showed spontaneous remission [14, 15]. These reports showed immunoglobulin
A (IgA) nephropathy as a manifestation of renal BD that
occurred during the inactive state of BD, followed by
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complete remission in 1 year from the diagnosis. Although it may be difficult to rule out primary IgA nephropathy, the reports indicate a possibility of renal BD
to show spontaneous remission. A randomized trial that
has explored the use of corticosteroids in MCD showed
that about 60% of the patients with MCD in the control
group experienced a spontaneous remission in 2 years,
while there is a little decrease of proteinuria during the
first month among control patients compared to patients
with a corticosteroid-treatment group [16]. On the other
hand, a patient with MCD associated with influenza B
infection showed spontaneous remission within 2 weeks
after the onset of symptoms only with conservative
treatment [17]. Though more evidential reports should
be accumulated, it is worth keeping in mind that the
resolution of the cause of MCD might lead to early remission as with our case.
Tumor necrosis factor-α (TNF-α) is a representative
pro-inflammatory cytokine produced by a wide range of
immune cells and plays an important role in the induction
and maintenance of inflammation in the autoimmune response. TNF-α antagonists, such as infliximab, adalimumab and etanercept, have shown to be an effective
treatment for BD [1]. We so far discussed the present case
of renal biopsy-proven MCD as secondary to BD because
a) the disease peak matched to entero BD, b) no other secondary cause of MCD was detected, and c) the disease induced early remission without corticosteroid therapy.
Since BD and MCD share the common pathogenesis of
immunological aberrations, adalimumab would be a useful
treatment for secondary MCD to BD in our case to maintain remission and manage the activity of BD itself, as
etanercept showed effectiveness in a case of nephrotic syndrome due to focal segmental glomerulosclerosis in renal
BD [18],
This is the first case report to demonstrate that MCD
as renal involvement of BD showed spontaneous remission along with the disease activities of BD. Renal BD,
having both properties of autoimmune diseases as well
as autoinflammatory syndromes, may have the potential
to show unprovoked remission without specific treatment depending on its states of disease.
Abbreviations
BD: Behçet’s disease; CRP: C-reactive protein; HLA: Human leukocyte antigen;
IgA: Immunoglobulin A; IL-13: Interleukin-13; MCD: Minimal change disease;
Th22: Type 22 T helper cells; TNF-α: Tumor necrosis factor-α; Treg: Regulatory
T cells; WBC: White blood cell
Acknowledgments
None.
Authors’ contributions
KW-K, YO and MK managed and followed up the patients’ care. KW-K and
MK contributed to the conception and design of the work, and wrote and
summarized the manuscript. TS, YK, Shota F, Shin F, HK and KS revised the
manuscript critically. All authors have read and approved the manuscript.

Page 5 of 6

Funding
There was no funding in this study.
Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
Not applicable.
Consent for publication
Written informed consent was obtained from the participants for the
publication of this case report.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Internal Medicine, Kushiro Red Cross Hospital, 21-14,
Shinei-cho, Kushiro 085-8512, Japan. 2Department of Rheumatology,
Nephrology and Endocrinology, Faculty of Medicine and Graduate School of
Medicine, Hokkaido University, Sapporo, Japan.
Received: 3 December 2020 Accepted: 29 March 2021

References
1. Greco A, De Virgilio A, Ralli M, Ciofalo A, Mancini P, Attanasio G, et al.
Behcet’s disease: new insights into pathophysiology, clinical features and
treatment options. Autoimmun Rev. 2018;17(6):567–75. https://doi.org/10.1
016/j.autrev.2017.12.006.
2. Tong B, Liu X, Xiao J, Su G. Immunopathogenesis of Behcet’s disease. Front
Immunol. 2019;10:665. https://doi.org/10.3389/fimmu.2019.00665.
3. Akpolat T, Dilek M, Aksu K, Keser G, Toprak O, Cirit M, et al. Renal Behcet’s
disease: an update. Semin Arthritis Rheum. 2008;38(3):241–8. https://doi.
org/10.1016/j.semarthrit.2007.11.001.
4. Geri G, Terrier B, Rosenzwajg M, Wechsler B, Touzot M, Seilhean D, et al.
Critical role of IL-21 in modulating TH17 and regulatory T cells in Behcet
disease. J Allergy Clin Immunol. 2011;128(3):655–64. https://doi.org/10.1016/
j.jaci.2011.05.029.
5. Cai T, Wang Q, Zhou Q, Wang C, Hou S, Qi J, et al. Increased expression of
IL-22 is associated with disease activity in Behcet's disease. PLoS One. 2013;
8(3):e59009. https://doi.org/10.1371/journal.pone.0059009.
6. Sugita S, Kawazoe Y, Imai A, Kawaguchi T, Horie S, Keino H, et al. Role of IL22- and TNF-alpha-producing Th22 cells in uveitis patients with Behcet’s
disease. J Immunol. 2013;190(11):5799–808. https://doi.org/10.4049/
jimmunol.1202677.
7. Trifari S, Kaplan CD, Tran EH, Crellin NK, Spits H. Identification of a human
helper T cell population that has abundant production of interleukin 22 and
is distinct from T(H)-17, T(H)1 and T(H)2 cells. Nat Immunol. 2009;10(8):864–
71. https://doi.org/10.1038/ni.1770.
8. Lai KW, Wei CL, Tan LK, Tan PH, Chiang GS, Lee CG, et al. Overexpression of
interleukin-13 induces minimal-change-like nephropathy in rats. J Am Soc
Nephrol. 2007;18(5):1476–85. https://doi.org/10.1681/ASN.2006070710.
9. Hashimura Y, Nozu K, Kanegane H, Miyawaki T, Hayakawa A, Yoshikawa N,
et al. Minimal change nephrotic syndrome associated with immune
dysregulation, polyendocrinopathy, enteropathy, X-linked syndrome. Pediatr
Nephrol. 2009;24(6):1181–6. https://doi.org/10.1007/s00467-009-1119-8.
10. Komaba H, Takeda Y, Fukagawa M. Extensive deep vein thrombosis in a
postpartum woman with Behcet’s disease associated with nephrotic
syndrome. Kidney Int. 2007;71(1):6. https://doi.org/10.1038/sj.ki.5001839.
11. Malik GH, Sirwal IA, Pandit KA. Behcet’s syndrome associated with minimal
change glomerulonephritis and renal vein thrombosis. Nephron. 1989;52(1):
87–9. https://doi.org/10.1159/000185589.
12. Skef W, Hamilton MJ, Arayssi T. Gastrointestinal Behcet’s disease: a review.
World J Gastroenterol. 2015;21(13):3801–12. https://doi.org/10.3748/wjg.v21.
i13.3801.
13. Vivarelli M, Massella L, Ruggiero B, Emma F. Minimal change disease. Clin J
Am Soc Nephrol. 2017;12(2):332–45. https://doi.org/10.2215/CJN.05000516.

Watanabe-Kusunoki et al. BMC Nephrology

(2021) 22:122

14. Hashimoto T, Toya Y, Kihara M, Yabana M, Inayama Y, Tanaka K, et al.
Behcet’s disease complicated by IgA nephropathy with nephrotic
syndrome. Clin Exp Nephrol. 2008;12(3):224–7. https://doi.org/10.1007/s101
57-008-0029-6.
15. Altay M, Secilmis S, Unverdi S, Ceri M, Duranay M. Behcet’s disease and IgA
nephropathy. Rheumatol Int. 2012;32(7):2227–9. https://doi.org/10.1007/s002
96-011-2051-3.
16. Black DA, Rose G, Brewer DB. Controlled trial of prednisone in adult patients
with the nephrotic syndrome. Br Med J. 1970;3(5720):421–6. https://doi.
org/10.1136/bmj.3.5720.421.
17. Haruki A, Ishikawa E, Katayama K, Ito T, Hiramoto T, Fujimoto M, et al.
Spontaneous remission of adult-onset minimal change nephrotic syndrome
associated with influenza B infection: a case report. BMC Nephrol. 2018;
19(1):162. https://doi.org/10.1186/s12882-018-0961-y.
18. Leonard D, Cortese C, Wadei HM, Porter Ii IE, Aslam N. Behcet’s syndrome
and focal segmental glomerulosclerosis with nephrotic syndrome successful treatment with etanercept. Clin Nephrol. 2018;89(5):371–5.
https://doi.org/10.5414/CN109262.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 6 of 6

