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Abstract:

We herein report an 80-year-old man diagnosed with immunoproliferative small intestine disease (IPSID)
via small bowel endoscopy with a biopsy. He developed persistent diarrhea and subsequently presented with
hypoproteinemia and moderate anemia. Transanal double-balloon endoscopy showed prominent villous edema
in the middle and lower ileum, while a histological examination showed high lymphocyte/plasma cell infiltra-
tion in the mucosal layer. Furthermore, an immunostaining analysis showed that Cluster of differentiation
(CD)3 and CD20 were partially positive, while CD138 was diffusely positive. Immunoglobulin A positivity
was also observed. He was diagnosed with IPSID and received a nutritional agent and minocycline. After

three months, the patients’ symptoms improved.
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Introduction

Immunoproliferative small intestinal disease (IPSID) or o
heavy chain disease (0HCD) is one of the three types of
heavy chain disease (HCD), which presents with small
bowel abnormalities (1). IPSID, a variant of extranodal
lymphoid (MALT) lym-
phoma (2, 3), is prevalent in Middle Eastern and Mediterra-
nean countries (4). Patients diagnosed with IPSID develop
intermittent diarrhea, colicky abdominal pain, and malab-
sorption symptoms (5). These clinical symptoms have been
attributed to Campylobacter jejuni infections (6).

Double-balloon endoscopy (DBE) is a type of small
bowel endoscopy that visualizes the entire small bowel and
facilitates biopsy sampling (7). DBE has been established as
the gold standard for diagnosing small bowel disease and
has the potential to diagnose IPSID. Histologically, IPSID is
characterized by intestinal crypts divided by a dense lym-
phoplasmacytic infiltrate with subsequent villous atrophy. Its

mucosa-associated tissue

immunostaining findings are typically positive for pan B-cell
antigens (CD19, CD20, PAXS, and CD79a). While plasma
cells do not express CD20, CD138 and CD79a are report-
edly positive (1). The treatment strategy depends mainly on
the stage of IPSID. For earlier stages, antibiotic treatment is
indicated (ampicillin, metronidazole, tetracycline, or a com-
bination) (1, 8). Should initial treatment fail, combination of
chemotherapy including doxorubicin, surgery for tumor re-
duction, radiation therapy, and autologous stem cell trans-
plantation is considered a viable alternative (1, 9).

We herein report a patient with IPSID who presented with
positive DBE findings.

Case Report

An 80-year-old man with a history of chronic renal failure
was admitted to our hospital for persistent severe diarrhea.
Esophagogastroduodenoscopy performed at a previous hos-
pital revealed an ulcer at the stomach angular incisure
(Fig. 1). He was thus treated with a proton pump inhibitor.
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Figure 1. Gastric ulcer in the stomach angular incisure
found on esophagogastroduodenoscopy performed during his

previous hospitalization.

During his initial consult at our hospital, laboratory stud-
ies revealed hypoproteinemia (albumin 2.6 g/dL), moderate
anemia (hemoglobin 8.3 g/dL), and an increased inflamma-
tory response (C-reactive protein 1.62 mg/dL). Further test-
ing was negative for Helicobacter pylori, T-spot, and cy-
tomegalovirus antigen. Cancer antigen 19-9 and interleukin-
2 receptors were slightly elevated (69 U/mL and 978 U/mL
respectively) (Table).

Trans-anal DBE revealed slight villous edema in the up-
per ileum. The edema became more prominent from the
middle to the lower ileum (Fig. 2A). In addition, retrograde
gastrografin enterography was performed during trans-anal
DBE. Neither rough mucosa, apparent stenosis, nor intesti-
nal dilatation was observed on endoscopy (Fig. 2B). Biopsy
specimens were taken from the middle and lower ileum. A
pathological examination of the lower ileum specimen re-
vealed no epithelial atypia or lymphocyte/plasma cell infil-
tration in the mucosa (Fig. 3A, B). A further pathological
examination of the lower ileum confirmed that CD3 and
CD20 were partially positive, while CD138 was diffusely

Table. Laboratory Findings When the Patient Was Hospitalized.

Parameter Result  Normal range Parameter Result Normal range
Biochemistry Plt (x103/uL) 22.5 15.0-40.0
TP (g/dL) 6.0 6.3-8.3 MCV (fL) 86.2 33-41
Alb (g/dL) 2.6 4.0-5.0 MCH (pg) 27.9 23-33
Glu (mg/dL) 86 70-105 MCHC (g/dL) 323 36-41
BUN (mg/dL) 29.7 8.0-15.0 Coagulation/immunity
Cre (mg/dL) 1.23 0.7-1.5 PT (%) 95.4 85-100
UA (mg/dL) 1.9 2.1-7.1 APTT (%) 178 85-100
Na (mmol/L) 138 138-146 Fib (mg/dL) 495 200-400
K (mmol/L) 5.1 3.6-4.9 IgG (mg/dL) 1,089 870-1,700
Cl (mmol/L) 103 99-109 IgA (mg/dL) 140 110-410
Ca (mg/dL) 8.8 0.3-0.5 IgM (mg/dL) 14 35-220
AST (U/L) 17 15-37 ESR (1h) mm 69 2.0-10.0
ALT (U/L) 15 30-65 H. pylori antibody (U/dL) <3 30.1-39.9
LDH (U/L) 250 140-280 T-spot Negative
ALP (U/L) 281 50-136 C7-HRP Negative
YGTP (U/L) 25 5-85 ANA 1:40 1:40
TBil (mg/dL) 0.5 0.2-1.0 AntiDNA antibody (IU/mL) <2 <6
DBil (mg/dL) 0.1 0.0-0.3 Endocrine
AMY (U/L) 155 38-136 TSH (uIU/dL) 3.42 0.3-3.0
CK (U/L) 22 39-380 Free T3 (pg/mL) 22 0.8-2.0
CRP (mg/dL) 1.6 0.0-0.3 Free T4 (ng/mL) 0.9 54-11.5
Blood count Tumor marker
WBC (x103/uL) 4.7 3.0-8.0 Gastrin (pg/mL) 55 <200
RBC (x103/uL) 2.98 6.3-9.0 CEA (ng/mL) 2.9 <5
Hb (g/dL) 8.3 12.4-17.0 CA19-9 (U/mL) 69 <37
Hct (%) 257 38.0-54.0 sIL-2R (U/mL) 978 122-496

Alb: albumin, ALP: Alkaline phosphatase, ALT: Alanine transaminase, AMY: amylase, ANA: anti-nuclear antibody,
APPT: partial thromboplastin time activated, AST: Aspartate transaminase, BUN: Blood urea nitrogen, CA: calcium,
CA19-9: cancer antigen 19-9, CEA: carcinoembryonic antigen, CK: creatinine kinase, Cl: chlorine, CRP: C-reactive
protein, Cre: creatinine, C7-HRP: Cytomegalovirus antibody C7-HRP, DBil: Direct bilirubin, ESR: erythrocyte sedi-
mentation rate, Fib: fibrinogen, Free T3: Free triiodothyronine, Free T4: Free thyroxine, yGTP: Gamma-glutamyltrans-

ferase, Glu: Glucose, Hb: hemoglobin, Hct: hematocrit, [gA= immunoglobulin A, IgG: immunoglobulin G, IgM: im-

munoglobulin M, K: potassium, LDH: L-lactate dehydrogenase, MCH: mean corpuscular hemoglobin, MCHC: mean

corpuscular hemoglobin concentration, MCV: mean corpuscular volume, Na: sodium; Plt: platelet, PT: Prothrombin
time, RBC: red blood cell, sIL-2R: soluble interleukin-2 receptor, T3: triiodothyronine, t4: thyroxine, TBil: Total bili-
rubin, TP: total protein, TSH: thyroid-stimulating hormone, UA: uric acid, WBC: white blood cell
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(Upper ileum)

Longitudinal
villous defect area

(middle to lower ileum)

Figure 2.

(A) Transanal double-balloon endoscopy showed discontinuous villous edema and rough

mucosa in the middle to lower ileum as well as a longitudinal villous defect area in the lower ileum,
indicated by a blue arrow. The biopsy result was positive from that area. (B) Retrograde gastrografin
enterography did not show obvious stenosis or intestinal dilatation.

positive (Fig. 3C-F). In addition, an immunostaining analy-
sis was positive for immunoglobulin A (IgA), while immu-
noglobulin G (IgG), kappa, and lambda were negative
(Fig. 3G). These findings were consistent with IPSID.

Oral DBE was performed 11 days later (Fig. 4). The gas-
tric ulcer detected at the previous hospital was healing
(Fig. 5). The villi were slightly swollen, but no clear find-
ings were noted in the lower jejunum. Treatment with Ra-
col® NF was initiated due to persistent diarrhea. The pa-
tient’s symptoms improved, and bone marrow aspiration re-
vealed no infiltration. The stool culture had normal flora and
was negative for H. pylori (no C. jejuni).

On the 26th day after the onset, the patient orally re-
ceived 2 tablets of minocycline (minocycline hydrochloride
50 mg) daily. However, the patient relapsed (fever and diar-
rhea) during the oral administration of treatment. The patient
gradually recovered, and his oral tolerance improved. Trans-
anal DBE was performed again on the 74th day. The termi-
nal ileum had an edematous mucosa with multiple submu-
cosal tumor-like ridges (Fig. 6). On the oral side, the mu-
cous membrane was rough, and swollen villi were scattered,
as seen previously. On DBE, the endoscopic findings wors-
ened, but the relapsed symptoms were less severe. These
were attributed to a therapeutic effect. Due to the advanced
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Figure 3. Histopathological characteristics of immunoproliferative small intestine disease in an
80-year-old man from Japan. (A) Small bowel biopsy specimen showed prominent infiltration of lym-
phoid plasma cell-like cells into the lamina propria and villous atrophy (Hematoxylin and Eosin stain-
ing x100). (B) Higher magnification from the surrounding area (x400). (C) Immunostaining showed
that CD20 (B lymphocytes) was negative (anti-CD20 with hematoxylin counterstain, x25). (D) CD3 (T
lymphocyte) was stained in the background (anti-CD3 with hematoxylin counterstain, x25). (E)
CD138 (plasma cells) was diffusely positive (anti-CD138 with hematoxylin counterstain, x25). (F)
Higher magnification of CD138 immunostaining with an emphasis on the cell membrane (x400). (G)
Immunostaining revealed immunoglobulin A positivity.
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(upper ileum)

(Lower jejunum)

Figure 4. Oral double-balloon endoscopy was performed after 11 days. Slightly swollen villi were
noted, but no clear findings were seen in the lower ileum.

Figure 5. Oral double-balloon endoscopy showed that gas-
tric ulcer was improving.

age of the patient, additional chemotherapy was withheld.
He was discharged on the 112th day of illness. He returned
to his previous health center, where he continued receiving
minocycline, but his symptoms did not recur (Fig. 7).

Discussion

HCD refers to various syndromes characterized by the
production of monoclonal immunoglobulin heavy chains
without an associated light chain (1, 10, 11). Among them,
IPSID is mainly associated with the gastrointestinal sys-

tem (12, 13). In our case, this was mainly reflected in the
appearance of persistent severe diarrhea. Although the initial
endoscopic finding was the gastric ulcer, it is difficult to de-
termine whether or not this ulcer was an early manifestation
of the IPSID. Given that symptomatic treatment improved
the gastric ulcer, as shown on posterior endoscopic imaging
taken on day 11 (Fig. 5), it is most likely that this gastric
ulcer was a finding not associated with the IPSID clinical
course. Further changes, such as the rough mucosa found in
the ileum on an endoscopic examination, accounted for the
patient’s symptoms.

The patients’ laboratory findings showed hypochromic
anemia and hypoalbuminemia, the two main laboratory pa-
rameters found in IPSID (14). Other laboratory findings sug-
gestive of IPSID include hypocalcemia, hypokalemia, and
hypomagnesemia. Furthermore, IPSID patients are typically
deficient in hydrophilic and lipophilic vitamins and miner-
als. Alkaline phosphatase levels are generally increased in
these cases (14). IPSID cases present with narrowing and di-
lation of the upper gastrointestinal tract. In addition, protu-
berances and nodules have been observed in two-thirds of
cases. Mucosal redness and edema with infiltrative and
nodular patterns are characteristic of aHCD (1, 15). A pre-
vious report showed that capsule endoscopy presented with
rough mucosa in the small bowel (16), and that case demon-
strated similar findings in the ileum. However, the specific
small bowel findings in IPSID have not been determined.

Histologically, IPSID is characterized by lymphoplasma-
cytic infiltration, dividing the intestinal crypts and demon-
strating villous atrophy (17). In our case, neither C. jejuni
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(end of the ileum)

(lower ileum)

Figure 6. Transanal double-balloon endoscopy after two months of treatment. Significant mucosal
edema and multiple submucosal tumor-like ridges (white arrows) from the edge of the ileum, measur-
ing about 15 cm, were observed in these images. As seen previously, slightly rough and swollen villi

were scattered on the oral side.
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Figure 7. Clinical course at present. DBE: double-balloon endoscopy

nor any other microorganisms were isolated from the stool
culture, which contradicts previous studies’ findings. How-
ever, the immunohistochemical analysis showed that the
lymphocytes were partially positive for CD3 and CD20 and
diffusely positive for CD138. Furthermore, staining for IgA
(anti-IgA with hematoxylin counterstain) was positive, while
staining for IgG, kappa, and lambda immunoglobulin light

chains was negative. These findings established the defini-
tive diagnosis of aHCD (10, 18).

We reported an uncommon IPSID case in an 80-year-old
man who had neither Middle East nor Mediterranean ances-
try (19, 20) and exhibited no evidence of bacterial infection
(negative stool cultures for C. jejuni) but was diagnosed
based on DBE and histopathological findings.
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