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Abstract

Background: Protein-losing gastroenteropathy (PLGE) is a syndrome with a chief complaint of hypoalbuminemia,
which occurs due to plasma protein leakage in the gastrointestinal tract, leading to general edema, ascites, and pleu-
ral effusions.

Case presentation: A 71-year-old woman visited another hospital for evaluation of hypoalbuminemia and systemic
edema. She was hospitalized for a close inspection of hypoalbuminemia and was diagnosed with PLGE. Steroid and
azathioprine therapy was prescribed; however, hypoalbuminemia did not improve, and the patient’s condition wors-
ened due to anasarca. As hospitalization was prolonged, the patient was transferred to our hospital. She was infected
with Helicobacter pylori, and we performed H. pylori eradication. Following H. pylori eradication, her edema improved

remarkably.

Conclusion: We present the first case wherein H. pylori eradication successfully improved protein leakage in the
lower gastrointestinal tract in a patient diagnosed with PLGE complicated with refractory to immunosuppressant
treatment. H. pylori eradication should be considered in patients with PLGE complicated with H. pylori infection, with-
out specific endoscopic finding or refractory to immunosuppressants.
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Background

Protein-losing gastroenteropathy (PLGE) is a syndrome
with a chief complaint of hypoalbuminemia, which
occurs due to plasma protein leakage in the gastrointes-
tinal tract, leading to general edema, ascites, and pleural
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and pericardial effusions [1]. Various disorders are known
to be associated with PLGE. Among these, systemic lupus
erythematosus (SLE) and rheumatoid arthritis (RA) have
been recognized as relatively common causes of PLGE in
autoimmune diseases [2]. Menetrier’s disease is known
as a PLGE associated with Helicobacter pylori (H. pylori)
infection, and it is reported that H. pylori eradication can
successfully treat Menetrier’s disease; however, the rela-
tionship between PLGE and H. pylori infection is yet to
be elucidated. In this study, we present the first case of
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asymptomatic primary biliary cholangitis (aPBC) that
responded to H. pylori eradication therapy and improved
protein leakage in the lower gastrointestinal tract.

Case presentation

A 71-year-old woman visited another hospital for an
investigation of hypoalbuminemia, liver dysfunction, and
systemic edema. The patient’s medical history included
type 2 diabetes mellitus and hypertension, for which she
had been undergoing treatment since the age of approxi-
mately 50 years. There was no remarkable family history,
and the patient was a social drinker who never smoked
cigarettes. The results of laboratory tests were as follows:
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total bilirubin (T-Bil), 0.4 mg/dL; aspartate aminotrans-
ferase (AST), 67 IU/L; alanine aminotransferase (ALT),
76 1U/L; alkaline phosphatase (ALP), 590 IU/L; gamma-
glutamyl transpeptidase (GGT), 279 IU/L; and albumin
(Alb), 2.8 g/dL. Anti-nuclear antibody was 1:80, and
antimitochondrial antibody was 12.7 U/mL. Computed
tomography (CT) showed no remarkable finding except
for subcutaneous edema and ascites (Fig. 1A). Esoph-
agogastroduodenoscopy (EGD) showed atrophic gastri-
tis, and a biopsy of the gastric mucosa showed H. pylori
infection; however, it did not reveal giant gastric folds; a
characteristic feature of Menetrier’s disease (Fig. 2A, B).
Colonoscopy showed lymphatic hyperplasia in terminal

Fig.1 A Computed tomography showed subcutaneous edema and ascites. B After Helicobacter pylori eradication, subcutaneous edema and
ascites were improved

folds

Fig. 2 A, B The esophagogastroduodenoscopy showed atrophic gastritis with Helicobacter pylori infection. There were no forming giant gastric
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ileum and cecum (Fig. 3A, B), and histology of the cecum
showed proliferation of lymph vessels. Capsule and bal-
loon endoscopies showed multiple angiodysplasia and
lymphatic hyperplasia in the ileum. The fecal alpha-
antitrypsin clearance test result was 170 mL/day (0.4—
19.0 mL/day), and *™Tc-diethylenetriaminepentaacetic
acid-binding human albumin scintigraphy showed pro-
tein leakage from the cecum to the transverse colon
(Fig. 4). Finally, the patient was diagnosed with PLGE
complicated with aPBC. The time course of treatment at
the previous hospital is shown in Fig. 5. Ursodeoxycholic
acid (UDCA) was administered for aPBC. After adminis-
tering UDCA, liver function rapidly improved; however,
hypoalbuminemia and edema remained; hence, predni-
solone 50 mg was started for PLGE. No improvement of
symptoms was observed after prednisolone administra-
tion. After several weeks, azathioprine (AZA) 100 mg/
day was started for PLGE, but it was not effective and was
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tapered and discontinued (Fig. 5). As the patient’s edema
did not improve after 6 months of hospitalization, she
was transferred to our hospital for rehabilitation.

At the time of admission, the patient’s height was
152 c¢m, body weight was 74.2 kg, and body mass index
was 32.1 kg/m?% Physical examination revealed conjunc-
tival anemia, a Levine II/VI systolic murmur, and ana-
sarca. The patient was unable to walk independently due
to severe leg edema. The results of the laboratory investi-
gation on admission were as follows: C-reactive protein,
1.38 mg/dL; total protein, 5.7 g/dL; Alb, 1.8 g/dL; T-Bil,
0.2 mg/dL; AST, 8 IU/L; ALT, 3 IU/L; ALP, 411 IU/L; and
GGT, 57 IU/L (Table 1). We continued the previous doc-
tor’s prescription after the patient was transferred to our
hospital, and albumin transfusion was performed several
times. As hypoalbuminemia persisted after administer-
ing UDCA for aPBC, we considered that the occurrence
of PLGE was not due to aPBC. The EGD performed at

hyperplasia in the ileum and cecum

Fig. 3 A, B Colonoscopy showed lymphatic hyperplasia in terminal ileum and cecum. C, D Colonoscopy showed improvement of lymphatic
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Fig. 4 *™Tc-DTPA-binding human albumin scintigraphy. Protein leakage was shown from the cecum to the transverse colon

UDCA 600mg
Furosemide 20mg
Spironolactone 25mg

Tolvaptan  7.5mg

before our admission
Fig. 5 The time course of treatment at the previous hospital
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the previous hospital showed no suspicious findings for
Menetrier’s disease, and **™Tc-labelled albumin scin-
tigraphy showed no protein leakage from the stomach.
We hypothesized that PLGE may have developed due to
changes in the intestinal immune system associated with
H. pylori infection, and we decided to eradicate H. pylori.
Therefore, we performed H. pylori eradication by pre-
scribing 1500 mg of amoxicillin, 400 mg of clarithromy-
cin, and 40 mg of vonoprazan for 7 days. On day 45 after
H. pylori eradication, we performed a urea breath test
and confirmed that H. pylori was successfully eradicated.

The time course of treatment at our hospital is shown
in Fig. 6. Except for H. pylori eradication therapy, the
patient’s treatment was unchanged. Diuretics were con-
tinued at the same dose as in the previous hospital. The
hypoalbuminemia improved slowly, but the edema
improved markedly. The patient continued physical
therapy and was able to walk independently. Therefore,
the patient was discharged on day 107 after hospitaliza-
tion at our hospital. Her body weight had decreased from
74.2 kg at presentation to 48.0 kg at discharge (26.2 kg
loss). After discharge, abdominal CT revealed complete
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Table 1 Laboratory examination on admission

CBC Biochemistry
WBC 39 % 10%/uL TP 5.7 g/dL T.Cho 322 mg/dL
Neut 64% Alb 1.8 g/dL TG 225 mg/dL
Mono 3% T8Il 0.2 mg/dL LDL-cho 242 mg/dL
Eosin 0% AST 81U/L HDL-cho 23 mg/dL
Baso 1% ALT 31U/L CRP 1.38 mg/dL
Lym 34% ALP 411 1U/L HBsAg Negative
RBC 245 x 10* /uL y-GTP 57 1U/L HCVAb Negative
Hb 83 g/dL LDH 127 IU/L IgA 544.7 mg/dL
Plt 264 x 10 /ul AMY 40 IU/L IgM 1712 ma/dL
Coagulation test CK 27 1U/L I9G 903.6 mg/dL
PT ratio 1.04 BUN 14.9 mg/dL BTR 7.52
PT activity value 91 % CRE 0.4 mg/dL TSH 0.97 plu/mL
APTT 29s Na 140 mEg/L FT3 2.1 ng/dL
FDP 14 pug/mL K 3.2mEg/L FT4 1.08 pg/mL
D-dimer 54 pg/mL cl 103 mEg/L ANA 40 fold
Glu 177 mg/dL AMA2 129 1U/mL
ChE 290 IU/L BNP 129.7 pg/mL
UDCA 600mg
Tolvaptan 7.5mg 3.75mg
Furosemide 20mg
Spironolactone25mg
HP Urea breath
eradication test
: :
BW(kg) : Abdominal pqracentesis Alb(g/dL)
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Fig. 6 The time course of treatment at our hospital
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disappearance of ascites and subcutaneous edema
(Fig. 1B). Follow-up colonoscopy showed improvement
of ileal and cecum lymphatic hyperplasia (Fig. 2C, D).
Albumin recovered to 3.4 g/dL, 1 year after H. pylori
eradication. After approximately 4 years of follow-up,
ascites and edema have not recurred after discontinuing
diuretics, and Alb was sustained over 3.0 g/dL with no
adverse events.

Discussion and conclusions

In the present case, following H. pylori eradication, clini-
cal symptoms, such as edema and ascites, extremely
improved and hypoalbuminemia gradually recovered,
thereby confirming that PLGE can be improved by H.
pylori eradication. PLGE is a syndrome with a chief
complaint of hypoalbuminemia, which occurs due to
protein leakage in the gastrointestinal tract. The course
of PLGE varies to a great extent, which includes sys-
temic diseases, such as autoimmune disease, heart dis-
order, as well as gastrointestinal disease. There are three
major mechanisms of protein leakage in PLGE. First, in
the case of increased capillary endothelial permeability,
such as autoimmune diseases or eosinophilic gastroen-
teropathy, the amount of protein in the interstitial space
excessed the drainage ability of the lymphatic system.
Second, in patients with increased lymphatic pressure,
the lymphatic vessel ruptures into the intestinal lumen,
allowing decompression and retrograde drainage of sys-
temic lymph. Third, breakdown of the mucosal barrier,
like mucosal erosion or ulcers, allows easy passage of
interstitial protein into the intestine, for example, in con-
ditions, such as inflammatory bowel disease (IBD), infec-
tion, or neoplasia. To accurately determine the cause of
PLGE, comprehensive examinations are required, such
as contrast-enhanced systemic CT, serum autoantibod-
ies, upper and lower intestinal endoscopy, echocardiog-
raphy, and so on. A diagnosis of PLGE can be made by
24-h fecal alpha-1 antitrypsin clearance [1]; however, this
cannot identify the site of albumin leakage. In contrast,
9mTe labelled albumin scintigraphy is useful for detect-
ing the location of albumin leakage [2-5], which may
provide insights on the site of biopsy for histopathologi-
cal investigation.

Considering autoimmune diseases, rheumatoid arthri-
tis and SLE are relatively common causes of PLGE,
and systemic sclerosis is also recognized as a cause of
PLGE [6, 7]. The prevalence of PLGE with SLE has been
reported to range from 0.94 to 7.5% [2, 3, 8]. There is no
previous report of PLGE complicated with aPBC. The
location of leakage can generally range from the stomach
to the colon. In the present case, PLGE was complicated
with aPBC, and the location of leakage was the terminal
ilium and intestine. The characteristic histopathological
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findings of PLGE are inflammatory cell infiltration, edem-
atous interstitial tissue, atrophied villi, and lymphangiec-
tasis. Regarding the pathology of PLGE associated with
SLE, it has been reported that inflammatory cell infiltra-
tion was observed in 73% of patients, lymphangiectasis in
15% of patients, vasculitis in 2% of patients, and normal
cellular morphology in 20% of patients [2].

The first-line treatment of PLGE is prednisolone. How-
ever, the efficacy of monotherapy with prednisolone is
sometimes insufficient to suppress the disease. Therefore,
various additional immunosuppressive agents are used
to achieve a successful response. AZA, cyclosporin A,
cyclophosphamide, and methotrexate are prescribed as
additional immunosuppressive agents. Regarding PLGE
in SLE, more than 60% of patients eventually require
additional immunosuppressants, as part of combination
therapy with prednisolone, to maintain clinical remission.

Menetrier’s disease is known as hypoproteinemic
hypertrophic gastropathy, characterized by giant rugal
folds and excessive mucous production with protein loss.
Menetrier’s disease has been previously reported to be
associated with H. pylori infection [9]. The endoscopic
findings of PLGE with H. pylori infection are mainly
divided into Menetrier’s disease, diffuse varioliform gas-
tritis, or rarely cap polyposis. Previous report studies
showed that H. pylori eradication completely resolved
PLGE in Menetrier’s disease, hypertrophic lymphocytic
gastritis, or erosive gastritis [10, 11]. The mechanism by
which H. pylori infection causes PLGE is not fully under-
stood; however, a defect in the epithelial tight junction
has been suspected previously. A recent report showed
PLGE due to H. pylori infection without giant rugal folds,
erosion, or polyposis [12], suggesting a defect in the epi-
thelial tight junction caused by H. pylori infection in
the intestine. In our present case, EGD showed no typi-
cal findings of PLGE in the stomach, and the terminal
ileum showed lymphatic hyperplasia, which may have
been influenced by H. pylori to intestinal tight junction
protein.

Recently, the role of regulatory T cells (Tregs) in main-
taining homeostasis in intestinal immunoregulatory
mechanisms has received increasing attention. Tregs are
expected to be applied for treating IBD by suppressing
excessive immune responses in the intestine [13]. Tregs
are also activated during H. pylori infection, which is
involved in immune tolerance [14]; however, a mecha-
nism of persistent infection in which H. pylori is not elim-
inated has been reported. However, there are no reports
concerning PLGE and Tregs. Therefore, it is necessary to
accumulate further clinical evidence regarding PLGE to
clarify the details of this disease. In the present case, acti-
vation of Treg may have caused abnormalities not only
in the stomach but also in the intestinal immune control
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mechanism, which may have contributed to the develop-
ment of PLGE, and H. pylori eradication improved PLGE.
We consider that H. pylori eradication also improved the
inflammation of the gastrointestinal tract, resulting in
improved lymphatic hyperplasia of the cecum.

In conclusion, this is the first report wherein eradica-
tion of H. pylori improved PLGE complicated with aPBC,
refractory to prednisolone and other immunosuppres-
sants. Our results suggest that a clinical trial of H. pylori
eradication is warranted in patients with PLGE accompa-
nied by H. pylori infection.

Abbreviations

Alb: Alboumin; ALP: Alkaline phosphatase; ALT: Alanine aminotransferase; aPBC:
Asymptomatic primary biliary cholangitis; AST: Aspartate aminotransferase;
AZA: Azathioprine; CT: Computed tomography; EGD: Esophagogastroduoden-
oscopy; GGT: Gamma-glutamy! transpeptidase; H. pylori: Helicobacter pylori;
IBD: Inflammatory bowel disease; PLGE: Protein-losing gastroenteropathy; SLE:
Systemic lupus erythematosus; T-Bil: Total bilirubin; Tregs: Regulatory T cells;
UDCA: Ursodeoxycholic acid.

Acknowledgements

The authors thank the patient, who consented to having her data published
in this case report. We would also like to thank Editage (www.editage.com) for
English language editing.

Authors’ contributions

MT wrote this manuscript. KH revised this manuscript. MT, KH, RN, AK;, AS, KK,
and NS contributed to the treatment for the patient at each admission. RN,
KK, and YN were instrumental in determining the course of treatment for this
patient. HY has given final approval of the version to be published. All authors
have read and approved the final manuscript.

Funding
None.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or
analyzed in this study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent for publication of clinical details and/or clinical
images was obtained from the patient.

Competing interests
All authors decalres no competing interests.

Author details

'Internal Medicine, Heisei Memorial Hospital, Kashihara, Nara, Japan. *Depart-
ment of Gastroenterology, Nara Medical University, Kashihara, Nara 634-8522,
Japan.

Received: 10 June 2021 Accepted: 18 February 2022
Published online: 07 March 2022

References
1. Umar SB, DiBaise JK. Protein-losing enteropathy: case illustrations and
clinical review. Am J Gastroenterol. 2010;105:43-9; quiz 50.

Page 7 of 7

2. Al-Mogairen SM. Lupus protein-losing enteropathy (Luple): a systematic
review. Rheumatol Int. 2011;31:995-1001.

3. Chen Z LiMT, Xu D, Yang H, Li J, Zhao JL, et al. Protein-losing enteropathy
in systemic lupus erythematosus: 12 years experience from a Chinese
Academic Center. PLoS ONE. 2014;9:e114684.

4. Chiu NT, Lee BF, Hwang SJ, Chang JM, Liu GC, Yu HS. Protein-losing
enteropathy: diagnosis with (99m)Tc-labeled human serum albumin
scintigraphy. Radiology. 2001;219:86-90.

5. Hildebrand P, Henze E, Lietzenmayer R, Schoetensack M. Localization of
enteral protein loss by 99m-technetium-albumin-scintigraphy. Eur J Nucl
Med. 1989;15:217-8.

6. van Tilburg AJ, van Blankenstein M, Verschoor L. Intestinal lymphangiec-
tasia in systemic sclerosis. Am J Gastroenterol. 1988;83:1418-9.

7. Sunagawa T, Kinjo F, Gakiya |, Hokama A, Kugai Y, Matayoshi R, et al.
Successful long-term treatment with cyclosporin A in protein losing
gastroenteropathy. Intern Med. 2004;43:397-9.

8. Mok CC, Ying KY, Mak A, To CH, Szeto ML. Outcome of protein-losing
gastroenteropathy in systemic lupus erythematosus treated with predni-
solone and azathioprine. Rheumatol (Oxf Engl). 2006;45:425-9.

9. Bayerdorffer E, Ritter MM, Hatz R, Brooks W, Stolte M. Menetrier's disease
and Helicobacter pylori. N Engl J Med. 1993;329:60.

10. Shimoyama T, Fukuda S, Mikami T, Munakata A, Yoshida Y, Kamata Y. A
case of giant gastric folds with hypoalbuminemia healed by Helicobacter
pylori Eradication. Digest Endsc. 1995;7:185-9.

11. Groisman GM, George J, Berman D, Harpaz N. Resolution of protein-
losing hypertrophic lymphocytic gastritis with therapeutic eradication of
Helicobacter pylori. Am J Gastroenterol. 1994;89:1548-51.

12. Yoshioka K, Kishibuchi M, Takada K. Protein losing gastroenteropathy
due to Helicobacter pylori infection without giant rugal folds, erosion or
polyposis. BMJ Case Rep. 2019;12:230870.

13. Garrett WS, Gordon JI, Glimcher LH. Homeostasis and inflammation in the
intestine. Cell. 2010;140:859-70.

14. Sun X, Zhang M, El-Zataari M, Owyang SY, Eaton KA, Liu M, et al. TLR2
mediates Helicobacter pylori-induced tolerogenic immune response in
mice. PLoS ONE. 2013;8:e74595.

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

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.editage.com

	Protein-losing gastroenteropathy complicated with asymptomatic primary biliary cholangitis, refractory to immunosuppressant, and improved by Helicobacter pylori eradication: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


