Wo

ical Cases

World ] Clin C

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 9 Number 17 June 16, 2021

EDITORIAL
4116  Isit time to put traditional cold therapy in rehabilitation of soft-tissue injuries out to pasture?

Wang ZR, Ni GX

MINIREVIEWS
4123  Health-related quality of life after gastric cancer treatment in Brazil: Narrative review and reflections

Pinheiro RN, Mucci S, Zanatto RM, Picango Junior OM, Oliveira AF, Lopes Filho GJ

4133 Nonalcoholic fatty liver disease and COVID-19: An epidemic that begets pandemic
Ahmed M, Ahmed MH

ORIGINAL ARTICLE

Retrospective Study

4143  Why MUCI16 mutations lead to a better prognosis: A study based on The Cancer Genome Atlas gastric
cancer cohort

Huang YJ, Cao ZF, Wang J, Yang J, Wei YJ, Tang YC, Cheng YX, Zhou J, Zhang ZX

4159  Design and development of a new type of phimosis dilatation retractor for children

Yue YW, Chen YW, Deng LP, Zhu HL, Feng JH

4166  Primary needle-knife fistulotomy for preventing post-endoscopic retrograde cholangiopancreatography
pancreatitis: Importance of the endoscopist’s expertise level

Han SY, Baek DH, Kim DU, Park CJ, Park YJ, Lee MW, Song GA

Observational Study

4178  Patients with functional bowel disorder have disaccharidase deficiency: A single-center study from Russia
Dbar S, Akhmadullina O, Sabelnikova E, Belostotskiy N, Parfenov A, Bykova S, Bakharev S, Baulo E, Babanova A,
Indeykina L, Kuzmina T, Kosacheva T, Spasenov A, Makarova A

4188  Self-perceived burden and influencing factors in patients with cervical cancer administered with
radiotherapy

Luo T, Xie RZ, Huang YX, Gong XH, Qin HY, Wu YX

SYSTEMATIC REVIEWS
4199  COVID-19 in gastroenterology and hepatology: Lessons learned and questions to be answered
Liu S, Tang MM, Du J, Gong ZC, Sun SS

WJCC | https://www.wjgnet.com I June 16,2021 | Volume9 | Issuel7 |

Jaishideng®



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 17 June 16, 2021

META-ANALYSIS

4210  Efficacy of topical vs intravenous tranexamic acid in reducing blood loss and promoting wound healing in
bone surgery: A systematic review and meta-analysis

XuJW, Qiang H, Li TL, Wang Y, Wei XX, Li F

CASE REPORT

4221  Ex vivo liver resection followed by autotransplantation in radical resection of gastric cancer liver
metastases: A case report

Wang H, Zhang CC, Ou YJ, Zhang LD

4230  Bone marrow inhibition induced by azathioprine in a patient without mutation in the thiopurine S-
methyltransferase pathogenic site: A case report

Zhou XS, Lu YY, Gao YF, Shao W, Yao J

4238  Eosinophilic gastroenteritis with abdominal pain and ascites: A case report

Tian XQ, Chen X, Chen SL

4244  Tunica vaginalis testis metastasis as the first clinical manifestation of pancreatic adenocarcinoma: A case
report

Zhang YR, Ma DK, Gao BS, An W, Guo KM

4253  “AFGP” bundles for an extremely preterm infant who underwent difficult removal of a peripherally
inserted central catheter: A case report

Chen Q, Hu YL, Su SY, Huang X, Li YX

4262  Dynamic magnetic resonance imaging features of cavernous hemangioma in the manubrium: A case
report

Lin TT, Hsu HH, Lee SC, Peng YJ, Ko KH

4268  Diagnosis and treatment of pediatric anaplastic lymphoma kinase-positive large B-cell lymphoma: A case
report

Zhang M, Jin L, Duan YL, Yang J, Huang S, Jin M, Zhu GH, Gao C, Liu Y, Zhang N, Zhou CJ, Gao ZF, Zheng QL, Chen D,
Zhang YH

4279  Stevens-Johnson syndrome and concurrent hand foot syndrome during treatment with capecitabine: A
case report

Ahn HR, Lee SK, Youn HJ, Yun SK, Lee IJ

4285  Rosai-Dorfman disease with lung involvement in a 10-year-old patient: A case report

Wu GJ, Li BB, Zhu RL, Yang CJ, Chen WY

4294  Acute myocardial infarction in twin pregnancy after assisted reproduction: A case report

Dai NN, Zhou R, Zhuo YL, Sun L, Xiao MY, Wu SJ, Yu HX, Li QY

4303  Complete recovery of herpes zoster radiculopathy based on electrodiagnostic study: A case report

Kim HS, Jung JW, Jung YJ, Ro YS, Park SB, Lee KH

Guieidenge WICC | https://www.wjgnet.com I June 16,2021 | Volume9 | Issuel7 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 17 June 16, 2021

4310  Acute liver failure with thrombotic microangiopathy due to sodium valproate toxicity: A case report

Mei X, Wu HC, Ruan M, Cai LR

4318  Lateral epicondyle osteotomy approach for coronal shear fractures of the distal humerus: Report of three
cases and review of the literature

LiJ, Martin VT, Su ZW, Li DT, Zhai QY, Yu B

4327  Pancreatic neuroendocrine carcinoma in a pregnant woman: A case report and review of the literature

Gao LP, Kong GX, Wang X, Ma HM, Ding FF, Li TD

4336  Primary primitive neuroectodermal tumor in the pericardium —a focus on imaging findings: A case report

Xu SM, Bai J, Cai JH

4342  Minimally invasive surgery for glycogen storage disease combined with inflammatory bowel disease: A
case report

Wan J, Zhang ZC, Yang MQ, Sun XM, Yin L, Chen CQ

4348  Coronary sinus endocarditis in a hemodialysis patient: A case report and review of literature

Hwang HJ, Kang SW

4357  Clostridium perfringens bloodstream infection secondary to acute pancreatitis: A case report
LiM, LiN

4365  Kidney re-transplantation after living donor graft nephrectomy due to de novo chromophobe renal cell
carcinoma: A case report

Wang H, Song WL, Cai WJ, Feng G, Fu YX

4373  Pelvic lipomatosis with cystitis glandularis managed with cyclooxygenase-2 inhibitor: A case report

Mo LC, Piao SZ, Zheng HH, Hong T, Feng Q, Ke M

4381  Prone position combined with high-flow nasal oxygen could benefit spontaneously breathing, severe
COVID-19 patients: A case report

Xu DW, Li GL, Zhang JH, He F

4388 Primary intratracheal schwannoma misdiagnosed as severe asthma in an adolescent: A case report

Huang HR, Li PQ, Wan YX

4395  Prenatal diagnosis of cor triatriatum sinister associated with early pericardial effusion: A case report

Cénovas E, Cazorla E, Alonzo MC, Jara R, Alvarez L, Beric D

4400  Pulmonary alveolar proteinosis complicated with tuberculosis: A case report

Bai H, Meng ZR, Ying BW, Chen XR

4408  Surgical treatment of four segment lumbar spondylolysis: A case report

Li DM, Peng BG

Guieidenge WICC | https://www.wjgnet.com 111 June 16,2021 | Volume9 | Issuel7 |



JBaishideng®

World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 17 June 16, 2021
4415 Efficacy of artificial liver support system in severe immune-associated hepatitis caused by camrelizumab:
A case report and review of the literature
Tan YW, Chen L, Zhou XB
4423 Anti-Yo antibody-positive paraneoplastic cerebellar degeneration in a patient with possible
cholangiocarcinoma: A case report and review of the literature
Lou Y, Xu SH, Zhang SR, Shu QF, Liu XL
4433  Intraneural ganglion cyst of the lumbosacral plexus mimicking L5 radiculopathy: A case report
Lee JG, Peo H, Cho JH, Kim DH
4441 Effectiveness of patient education focusing on circadian pain rhythms: A case report and review of
literature
Tanaka Y, Sato G, Imai R, Osumi M, Shigetoh H, Fujii R, Morioka S
4453  Schwannoma mimicking pancreatic carcinoma: A case report
Kimura K, Adachi E, Toyohara A, Omori S, Ezaki K, IThara R, Higashi T, Ohgaki K, Ito S, Maehara SI, Nakamura T,
Fushimi F, Maehara Y
WJCC | https://www.wjgnet.com IX June16,2021 | Volume9 | Issuel7 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 17 June 16, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Pietro Scicchitano, MD, Professor, Research Scientist,
Department of Emergency and Organ Transplantation, School of Medicine, University of Bari, Bari 70124, Italy.
piero.sc@hotmail.it

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports®
cites the 2019 impact factor (IF) for WJCC as 1.013; IF without journal self cites: 0.991; Ranking: 120 among 165
journals in medicine, general and internal; and Quartile category: Q3. The WJCC's CiteScore for 2019 is 0.3 and
Scopus CiteScore rank 2019: General Medicine is 394/529.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Jia-Hui Li; Production Department Director: Yu-Jie Ma; Editorial Office Director: Jin-Iei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 2307-8960 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16, 2013 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/ editorialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
June 16, 2021 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJCC | https://www.wjgnet.com X June16,2021 | Volume9 | Issuel7 |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v9.i117.4415

World Journal of
Clinical Cases

World | Clin Cases 2021 June 16; 9(17): 4415-4422

ISSN 2307-8960 (online)

CASE REPORT

Efficacy of artificial liver support system in severe immune-
associated hepatitis caused by camrelizumab: A case report and
review of the literature

You-Wen Tan, Li Chen, Xing-Bei Zhou

ORCID number: You-Wen Tan 0000-
0002-5464-1407; Li Chen 0000-0002-
9045-6292; Xing-Bei Zhou 0000-
0002-8220-0377.

Author contributions: Tan YW and
Chen L designed the research;
Zhou XB collected and analyzed
the data, and drafted the
manuscript; Tan YW wrote and
revised the manuscript; all authors
have read and approved the final
version to be published.

Informed consent statement:
Informed consent was obtained
from the patient.

Conflict-of-interest statement: All
authors have no conflict of interest
related to the manuscript.

CARE Checklist (2016) statement:
The authors have read the CARE
Checklist (2016), and the
manuscript was prepared and
revised according to the CARE
Checklist (2016).

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (CC BY-NC 4.0)
license, which permits others to

Jaishideng®

WJCC | https://www.wjgnet.com

You-Wen Tan, Li Chen, Xing-Bei Zhou, Department of Hepatology, The Third Hospital of
Zhenjiang Affiliated Jiangsu University, Zhenjiang 212003, Jiangsu Province, China

Corresponding author: You-Wen Tan, MD, Chief Doctor, Professor, Department of
Hepatology, The Third Hospital of Zhenjiang Affiliated Jiangsu University, No. 300
Danjiamen, Runzhou District, Zhenjiang 212003, Jiangsu Province, China. tyw915@sina.com

Abstract

BACKGROUND

Immune checkpoint inhibitors (ICIs) can lead to immune-related hepatitis (IRH)
and severe liver damage, which is life-threatening in the absence of specific
treatment.

CASE SUMMARY

A 75-year-old man was admitted to our hospital complaining of loss of appetite,
yellow urine, and abnormal liver function for the past 2 wk. Three months prior to
admission, he was treated with two rounds of capecitabine in combination with
camrelizumab for lymph node metastasis of esophageal cancer. Although liver
function was normal before treatment, abnormal liver function appeared at week
5. Capecitabine and camrelizumab were discontinued. Ursodeoxycholic acid and
methylprednisolone 40 mg daily were administered. Liver function continued to
deteriorate. Prothrombin time and international normalized ratio were 19 s and
1.8, respectively. The patient was diagnosed with acute liver failure. A
pathological analysis of liver biopsy indicated a strongly positive immunohisto-
chemical staining of T8* cells, thereby suggesting that drug-induced liver injury
was related to IRH caused by camrelizumab. Subsequently, we performed
sequential dual-molecule plasma adsorption system (DPMAS) treatment with
plasma exchange (PE). After two rounds of treatment, the patient's appetite
significantly improved, the yellow color of urine reduced, and liver function
improved (total bilirubin level decreased) after five rounds of treatment. Liver
function normalized 4 wk after discharge.

CONCLUSION

The use of sequential DPMAS with PE can reduce liver injury and systemic toxic
reactions by clearing inflammatory mediators and harmful substances from blood,
and regulate immune cell activity, which may be effective in the treatment of
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Core Tip: Immune checkpoint inhibitors can lead to immune-associated hepatitis and
severe liver damage that can be life-threatening without specific treatment. Corticost-
eroids and immunosuppressants do not show sufficient sensitivity and their use often
leads to serious complications such as severe secondary infections. Here we report a
case of severe liver damage caused by death protein 1 inhibitors and the first use of
dual-molecule plasma adsorption combined with plasma exchange to achieve
satisfactory results. In addition, the clinical biochemical indicators in this case were
sufficient for diagnosing acute liver failure, while pathology provided an accurate
diagnosis. Pathological diagnosis is a very important diagnostic tool for severe liver

injury.

Citation: Tan YW, Chen L, Zhou XB. Efficacy of artificial liver support system in severe
immune-associated hepatitis caused by camrelizumab: A case report and review of the
literature. World J Clin Cases 2021; 9(17): 4415-4422

URL: https://www.wjgnet.com/2307-8960/full/v9/i17/4415.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i17.4415

INTRODUCTION

Immune checkpoint inhibitors (ICIs) target programmed cell death protein 1 (PD-
1)/ programmed cell death protein ligand 1 (PD-L1); cytotoxic T lymphocyte-
associated antigen 4 (CTLA-4) monoclonal antibodies can enhance the anti-tumor
immune response in the human body by blocking the inhibitory immunoregulation of
the above-mentioned immune checkpoint pathway[1]. Since tumor and normal cells
have similar antigens, an activated immune system can simultaneously kill the tumor
and attack normal human tissues, causing immune-related adverse reactions in
various systems of the body[2,3]. Inmune-related adverse events (irAEs) can affect all
organs[4]. ICI-related hepatitis (IRH) is a common irAE[5]. When the degree of liver
injury is grade 1 or 2, most of them can relieve themselves[6]. Since corticosteroids and
immunosuppressant treatment are difficult to achieve good curative effect in grades 3
and 4 liver injury, deaths are common[7]. We report a case wherein the first use of
dual-molecule plasma adsorption system (DPMAS) combined with plasma exchange
(PE) achieved satisfactory results in a patient with severe liver damage caused by PD-1
inhibitors.

CASE PRESENTATION

Chief complaints
A 75-year-old man with esophageal cancer was admitted to the hospital 1 year after
surgery.

History of present illness

The patient presented with a 2 wk history of loss of appetite, yellow urine, and
abnormal liver function. Three months prior, due to lymph node metastasis of
esophageal cancer, the patient was placed on capecitabine (1.5 g) twice daily for 2
consecutive weeks, followed by a 1 wk interval, combined with 200 mg of camrel-
izumab (PD-1 inhibitor) twice every 2 wk.

History of past illness

There was no family history of viral hepatitis; no history of alcohol abuse, blood
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transfusion, use of blood products, or schistosomiasis; and no recent history of an
unclean diet.

Personal and family history

There was no history of contact with the novel coronavirus. The patient’s family
members were healthy. He had no history of tuberculosis or other infectious diseases,
and there was no family history of genetic disease.

Physical examination

Physical examination revealed the following: Blood pressure, 122/82 mmHg; heart
rate, 67 beats/min; respiratory rate, 18 breaths/min; and body temperature, 36.5 °C.
His skin was dark and dull, and yellowing of the skin and sclera was observed.

Other findings included: There was no palmar erythema, no spider nevi, and no
obvious abnormal findings during cardiopulmonary auscultation; the abdomen was
soft, non-distended, and non-tender; and there was no rebound tenderness. Mobility
dullness was negative, and no edema was noted on either leg.

Laboratory examinations

Liver function, monitored weekly, was normal in the first 4 wk and abnormal in the
fifth week. The capecitabine and camrelizumab were discontinued; however, the
patient’s liver function continued to deteriorate (Figure 1). The patient had no history
of hepatitis A-E or alcoholism; analyses for Epstein-Barr, cytomegalovirus, and
antinuclear and mitochondrial antibodies were negative.

Imaging examinations
Abdominal ultrasound and magnetic resonance cholangiopancreatography (MRCP)
were performed to exclude biliary obstruction.

FINAL DIAGNOSIS

The patient was clinically diagnosed with acute liver failure. Pathological analysis of
the liver biopsy showed extensive acinar inflammation and necrosis, cholestasis, bile
duct injury, infiltration of a large number of eosinophils, and strong immunohisto-
chemical staining of T8" cells. Therefore, the patient was diagnosed with drug-induced
liver injury (Figure 2) linked to IRH caused by camrelizumab.

TREATMENT

The patient was administered ursodeoxycholic acid (UDCA) and methylprednisolone
(MP) 40 mg daily. His alanine aminotransferase (ALT) and aspartate aminotransferase
(AST) levels decreased; however, his serum total bilirubin (TBIL), alkaline phosph-
atase (ALP), and glutamine transpeptidase (GGT) levels increased further (Figure 1).
The prothrombin time was 19 s and the international normalized ratio was 1.8. The
patient exhibited a poor clinical response to corticosteroids; therefore, the treatment
was stopped after 10 d. He was placed on DPMAS and sequential PE every 2-3 d. The
treatment method was as follows: Femoral vein puncture was performed, bleeding
fluid was drained through the plasma separator to separate blood cells and plasma,
and the anion bilirubin adsorption column (Zhuhai Jianfan, China; BS330) and HA-
type resin hemoperfusion device (Zhuhai Jianfan, China; HA330-II) were used for
plasma adsorption; the plasma treatment volume was 6500 (operation procedure,
Figure 3). At the end of the DPMAS cycle, the plasma in the adsorption column was
recovered using a single blood pump, while the plasma separator was left to continue
the PE. The exchange volume was 1500 mL.

OUTCOME AND FOLLOW-UP

After two rounds of DPMAS + PE, the patient's appetite significantly improved, the
yellow color of urine was alleviated, and the UDCA treatment was continued. After
five rounds of treatment. Liver function was normal at 4 wk after discharge. No
abnormal liver function was found, and the capecitabine treatment was continued.
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Figure 1 Flow chart of liver function change and treatment intervention. LB: Liver biopsy; MP: Methylprednisolone; DPMAS: Dual plasma molecular
adsorption system; PE: Plasma exchange; TBIL: Total bilirubin; ALP: Alkaline phosphatase; ALT: Alanine aminotransferase; UDCA: Ursodeoxycholic acid; INR:
International normalized ratio.

Figure 2 Pathological findings of liver biopsy. A: Zone 3 and surrounding lobular inflammation (arrow), bile lake (long arrow), and hematoxylin-eosin
staining, 200 ; B: A large number of eosinophils (arrow) and macrophage phagocyte waxy material (long arrow), Periodic Acid-Schiff with diastase, 200 x; C: CD4* T
cells (arrow), CD4* T immunohistochemical staining, 200 x; D: CD8" T cells (arrow), CD8" T immunohistochemical staining, 200 x.

DISCUSSION

The incidences of IRH caused by CTLA-4 and PD-1/PD-L1 inhibitors are less than 10%
and approximately 5%, respectively[8,9]. Its incidence with combined CTLA-4
inhibitor use is as high as 33%, and grade 3-4 liver injury accounted for approximately
14%[10,11]. IRH often develops more than 1-3 mo after administration, but it can
appear at any time. The incidence of IRH was higher in hepatocellular carcinoma
patients treated with two kinds of ICIs and CTLA-4 inhibitor combined with
chemotherapy/targeted therapy than in those treated with PD-1 inhibitor alone[12].

3ﬁa® WJCC | https://www.wjgnet.com 4418 June 16,2021 | Volume9 | Issuel7 |



Tan YW et al. DPMAS + PE in IRH

i Blood pump

10je4RdaS BUWISE|d

_C

BS330 HA330-1I

DPMAS double plasma molecular adsorption system

Figure 3 Double plasma molecular adsorption system.

Jaishideng®

The main clinical manifestations of liver injury associated with ICI include
asymptomatic ALT and/or AST elevations, with or without TBIL elevation; moreover,
some patients present with symptoms such as fever, fatigue, jaundice, and fullness.
Most patients with mild hepatitis present normal imaging findings; furthermore,
patients with moderate to severe hepatitis have non-specific manifestations such as
hepatomegaly, periportal edema, and periportal lymphadenopathy. Common
pathological features include lobular hepatitis, central inflammation, and necrosis;
portal lesions are often mild[13,14]. CTLA-4 inhibitors cause similar CD4* and CD8" T
cell infiltrations in liver tissue[15], and PD-1/PD-L1 inhibitors mainly lead to CD8" T
cell infiltration[16,17]. In this case report, we also showed strong CD8" T cell positivity
in liver tissue. Bile duct injury is also a common pathological manifestation, especially
in patients with cholestasis and high jaundice[18]. We recently found the case of a
patient with bile duct deficiency (unpublished). Some scholars have reported the
existence of specific granulomas[18], such as fibrotic granulomas, but only in case
reports[19,20].

In order to diagnose ICI-related hepatitis, it is necessary to exclude active viral
hepatitis, alcoholic hepatitis, autoimmune hepatitis, thromboembolic events,
metastatic disease progression, and other liver diseases, and to investigate the effect of
the combination of drugs (such as acetaminophen, antibiotics, and chemotherapy
drugs). In this case, we used capecitabine and camrelizumab simultaneously, and
therefore it was difficult to determine whether IRH was caused by capecitabine. After
liver function is repaired, there is no abnormal liver function after using capecitabine
again. The Roussel Uclaf causality assessment method was used to score[21]. The total
score of 1 (time to onset + 2; course, 0; risk factors, + 1; concomitant drug, - 1; search
for non-drug cases, + 1; previous information on drug hepatotoxicity, 0; response to
drug readministration, - 2) also excluded the correlation between liver injury occurr-
ence and capecitabine use.

The National Cancer Institute grades the severity of hepatotoxicity according to the
common terminology criteria for adverse events version 4.03[22] (Table 1). Grade 1
[AST/ALT >3 x, ALP/GGT > 2.5 x, total bilirubin (TB) > 1.5 x upper limit of normal
(ULN), and TBIL < 1.5 x ULN] patients usually can continue to use ICIs. Grade 2
(AST/ALT > 3-5 x, ALP/GGT > 2.5-5 x, and TB > 1.5-3 x ULN) requires ICI discon-
tinuation and oral prednisone intake 0.5-1 mg/kg/d, which is gradually reduced in
one month; Grade 3 (AST/ALT/ALP/GGT > 5-20 x and TB > 3-10 x ULN) and Grade
4 (AST/ALT/ALP/GGT > 20 x and TB > 3-10 x ULN) require ICI discontinuation; if
there is no improvement after 3 d, methylprednisone 0.5-1 g bid or antithymocyte
globulin should be added[15]. Infliximab is not recommended because of its potential
risk of liver failure[23,24].

ICI-associated cholestatic hepatitis (mainly bilirubin, with ALP and gamma GGT
levels elevation) has also been reported, and may be corticosteroid-resistant, with a
poor prognosis[25]. However, abdominal ultrasound or MRCP is needed to exclude
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Table 1 Severity grading of immune checkpoint inhibitor-induced hepatotoxicity according to National Cancer Institute’s common

terminology criteria for adverse events version 4.03

Grade 1 mild 2 moderate 3 severe 4 life-threatening
AST (x ULN) >13x >3.5 x > 520 x >20 x
ALT (x ULN) >13 x >3.5 x > 520 x >20 x
ALP (x ULN) >1-25x >2.5-5 x > 520 x >20 x
GGT (x ULN) >1-25x% >25-5x% >5-20 x >20 x
Total bilirubin (x ULN) >1-15 % >1.53 x >3-10 x >10 x

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; GGT: Gamma-glutamyl transferase; ULN: Upper limit of
normal.

biliary obstruction factors. In a study of 387 patients from Japan who underwent ICI
treatment, 56 developed corticotropin releasing hormone, 11 (19.6%) of the hepato-
cellular type and 34 (60.7%) of the cholestasis type, with cholestasis predomin-
ating[26]. Liver biopsy is helpful in diagnosing and evaluating the severity of hepatitis
and guiding individualized treatment, which is necessary in complex, severe, and
refractory cases. Although MP (40 mg/d) was administered to this patient in the rising
stage of jaundice, ALT and AST levels decreased while ALP, GGT, and TBIL levels
increased instead of decreasing. Obviously, it is resistant to corticosteroids. Liver
biopsy showed that, in addition to extensive lobular inflammation, there was bile duct
injury and severe cholestasis. No massive or submassive necrosis was found, and
acute liver failure was not diagnosed, which was consistent with the pathological
manifestations of cholestatic hepatitis.

Blood adsorption technology is a type of blood purification method that uses
different adsorbents to remove endogenous or exogenous poisons in blood[27]. In
order to reduce adsorbent-induced blood cell damage, plasma separation technology
can be combined with it to adsorb the separated plasma, namely, plasma adsorption.
DPMAS can improve hyperbilirubinemia, clear inflammatory factors, reduce inflam-
matory response syndrome, block the occurrence and development of liver failure, and
significantly improve the prognosis of liver failure[28,29]. DPMAS can process more
than 6000 mL of plasma at one time. We previously used DPMAS and sequential PE
for the treatment of thyroid crisis and severe liver injury[30]. Moreover, we used
DPMAS to treat a patient with severe ICI-related liver injury. The patient's liver
function improved for a while. However, due to long-term corticosteroid and
multimode fiber (MMF) treatment, severe secondary infection and septic shock
occurred, and the patient finally died of multiple organ failure. Nevertheless, it can be
seen that this combination can conveniently repair liver injury with severe cholestasis.

A previous study reported that a 76-year-old patient with malignant melanoma
developed liver function deterioration (abnormal TBIL and ALP levels) after using
ipilimumab (anti-CTLA-4). Corticosteroids (2 mg/kg/d) and MMF (1.5 g/d) did not
prevent the progression of liver failure. Finally, the patient was treated with PE for
five times, and the corticosteroids and MMF were simultaneously reduced. DPMAS
combined with PE has a curative effect on ICI-related liver injury because it can
remove inflammatory factors, bilirubin, creatinine, and other small molecular
substances from blood[31]. Other possible mechanisms include changes in lymphocyte
proliferation and function, which may render lymphocytes sensitive to immunosup-
pressants and chemotherapy drugs, as well as changes in the immune system,
including changes in the number and activation of B and T cells, the enhancement of
T-suppressive function, and changes in the ratio of helper T cell type 1/2
(Th1/Th2)[32]. The changes in the number and function of these immunocompetent
cells reduce the severity of ICI-related liver injury.

CONCLUSION

Recently, six cases were reported concerning patients with high-grade ICI-related
hepatitis with spontaneous liver function improvement without corticosteroid
therapy[15]. This showed the importance of individualized treatment according to
biological and histological severity, with the possibility of avoiding unnecessary
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systemic cortisol treatment. In general, severe liver injuries caused by ICIs are rare.
Most liver injuries of grades 3-4 or higher are sensitive to corticosteroid therapy, while
mild liver injuries can be relieved without corticosteroid therapy[33].

REFERENCES

1

11

12

13

14

15

16

17

18

19

20

21

Fife BT, Bluestone JA. Control of peripheral T-cell tolerance and autoimmunity via the CTLA-4 and
PD-1 pathways. Immunol Rev 2008; 224: 166-182 [PMID: 18759926 DOI:
10.1111/5.1600-065X.2008.00662.x]

Sharma P, Allison JP. The future of immune checkpoint therapy. Science 2015; 348: 56-61 [PMID:
25838373 DOI: 10.1126/science.aaa8172]

Wang DY, Salem JE, Cohen JV, Chandra S, Menzer C, Ye F, Zhao S, Das S, Beckermann KE, Ha L,
Rathmell WK, Ancell KK, Balko JM, Bowman C, Davis EJ, Chism DD, Horn L, Long GV, Carlino
MS, Lebrun-Vignes B, Eroglu Z, Hassel JC, Menzies AM, Sosman JA, Sullivan RJ, Moslehi JJ,
Johnson DB. Fatal Toxic Effects Associated With Immune Checkpoint Inhibitors: A Systematic
Review and Meta-analysis. JAMA Oncol 2018; 4: 1721-1728 [PMID: 30242316 DOI:
10.1001/jamaoncol.2018.3923]

Hahn AW, Gill DM, Pal SK, Agarwal N. The future of immune checkpoint cancer therapy after PD-1
and CTLA-4. Immunotherapy 2017; 9: 681-692 [PMID: 28653573 DOI: 10.2217/imt-2017-0024]
Postow MA, Sidlow R, Hellmann MD. Immune-Related Adverse Events Associated with Immune
Checkpoint Blockade. N Engl J Med 2018; 378: 158-168 [PMID: 29320654 DOI:
10.1056/NEJMral703481]

Huffman BM, Kottschade LA, Kamath PS, Markovic SN. Hepatotoxicity After Immune Checkpoint
Inhibitor Therapy in Melanoma: Natural Progression and Management. Am J Clin Oncol 2018; 41:
760-765 [PMID: 28749795 DOI: 10.1097/COC.0000000000000374]

Bhave P, Buckle A, Sandhu S, Sood S. Mortality due to immunotherapy related hepatitis. J Hepatol
2018; 69: 976-978 [PMID: 30093162 DOL: 10.1016/j.jhep.2018.06.012]

Naidoo J, Page DB, Li BT, Connell LC, Schindler K, Lacouture ME, Postow MA, Wolchok JD.
Toxicities of the anti-PD-1 and anti-PD-L1 immune checkpoint antibodies. Ann Oncol 2016; 27: 1362
[PMID: 27072927 DOI: 10.1093/annonc/mdw141]

Larkin J, Hodi FS, Wolchok JD. Combined Nivolumab and Ipilimumab or Monotherapy in
Untreated Melanoma. N Engl J Med 2015; 373: 1270-1271 [PMID: 26398076 DOI:
10.1056/NEJMc1509660]

Valsecchi ME. Combined Nivolumab and Ipilimumab or Monotherapy in Untreated Melanoma. N
Engl J Med 2015; 373: 1270 [PMID: 26398077 DOIL: 10.1056/NEJMc1509660]

Parlati L, Vallet-Pichard A, Batista R, Hernvann A, Sogni P, Pol S, Mallet V; CERTIM group.
Incidence of grade 3-4 Liver injury under immune checkpoints inhibitors: A retrospective study. J
Hepatol 2018; 69: 1396-1397 [PMID: 30292476 DOI: 10.1016/j.jhep.2018.08.014]

Naidoo J, Page DB, Li BT, Connell LC, Schindler K, Lacouture ME, Postow MA, Wolchok JD.
Toxicities of the anti-PD-1 and anti-PD-L1 immune checkpoint antibodies. Ann Oncol 2015; 26:
2375-2391 [PMID: 26371282 DOI: 10.1093/annonc/mdv383]

Kimura H, Takeda A, Kikukawa T, Hasegawa I, Mino T, Uchida-Kobayashi S, Ohsawa M, Itoh Y.
Liver injury after methylprednisolone pulse therapy in multiple sclerosis is usually due to
idiosyncratic drug-induced toxicity rather than autoimmune hepatitis. Mult Scler Relat Disord 2020;
42: 102065 [PMID: 32259746 DOI: 10.1016/j.msard.2020.102065]

Kleiner DE, Berman D. Pathologic changes in ipilimumab-related hepatitis in patients with metastatic
melanoma. Dig Dis Sci 2012; 57: 2233-2240 [PMID: 22434096 DOI: 10.1007/s10620-012-2140-5]
De Martin E, Michot JM, Papouin B, Champiat S, Mateus C, Lambotte O, Roche B, Antonini TM,
Coilly A, Laghouati S, Robert C, Marabelle A, Guettier C, Samuel D. Characterization of liver injury
induced by cancer immunotherapy using immune checkpoint inhibitors. J Hepatol 2018; 68: 1181-
1190 [PMID: 29427729 DOI: 10.1016/j.jhep.2018.01.033]

Johncilla M, Misdraji J, Pratt DS, Agoston AT, Lauwers GY, Srivastava A, Doyle LA. Ipilimumab-
associated Hepatitis: Clinicopathologic Characterization in a Series of 11 Cases. Am J Surg Pathol
2015; 39: 1075-1084 [PMID: 26034866 DOI: 10.1097/PAS.0000000000000453]

Zen Y, Yeh MM. Hepatotoxicity of immune checkpoint inhibitors: a histology study of seven cases in
comparison with autoimmune hepatitis and idiosyncratic drug-induced liver injury. Mod Pathol 2018;
31: 965-973 [PMID: 29403081 DOI: 10.1038/s41379-018-0013-y]

Wu Z, Lai L, Li M, Zhang L, Zhang W. Acute liver failure caused by pembrolizumab in a patient
with pulmonary metastatic liver cancer: A case report. Medicine (Baltimore) 2017; 96: €9431 [PMID:
29390572 DOI: 10.1097/MD.0000000000009431]

Simonelli M, Di Tommaso L, Baretti M, Santoro A. Pathological characterization of nivolumab-
related liver injury in a patient with glioblastoma. Immunotherapy 2016; 8: 1363-1369 [PMID:
28000537 DOI: 10.2217/imt-2016-0057]

Everett J, Srivastava A, Misdraji J. Fibrin Ring Granulomas in Checkpoint Inhibitor-induced
Hepatitis. Am J Surg Pathol 2017; 41: 134-137 [PMID: 27792061 DOI:
10.1097/PAS.0000000000000759]

Becker MW, Lunardelli MJM, Tovo CV, Blatt CR. Drug and herb-induced liver injury: A critical

WJCC | https://www.wjgnet.com 4421 June 16,2021 | Volume9 | Issuel7 |


http://www.ncbi.nlm.nih.gov/pubmed/18759926
https://dx.doi.org/10.1111/j.1600-065X.2008.00662.x
http://www.ncbi.nlm.nih.gov/pubmed/25838373
https://dx.doi.org/10.1126/science.aaa8172
http://www.ncbi.nlm.nih.gov/pubmed/30242316
https://dx.doi.org/10.1001/jamaoncol.2018.3923
http://www.ncbi.nlm.nih.gov/pubmed/28653573
https://dx.doi.org/10.2217/imt-2017-0024
http://www.ncbi.nlm.nih.gov/pubmed/29320654
https://dx.doi.org/10.1056/NEJMra1703481
http://www.ncbi.nlm.nih.gov/pubmed/28749795
https://dx.doi.org/10.1097/COC.0000000000000374
http://www.ncbi.nlm.nih.gov/pubmed/30093162
https://dx.doi.org/10.1016/j.jhep.2018.06.012
http://www.ncbi.nlm.nih.gov/pubmed/27072927
https://dx.doi.org/10.1093/annonc/mdw141
http://www.ncbi.nlm.nih.gov/pubmed/26398076
https://dx.doi.org/10.1056/NEJMc1509660
http://www.ncbi.nlm.nih.gov/pubmed/26398077
https://dx.doi.org/10.1056/NEJMc1509660
http://www.ncbi.nlm.nih.gov/pubmed/30292476
https://dx.doi.org/10.1016/j.jhep.2018.08.014
http://www.ncbi.nlm.nih.gov/pubmed/26371282
https://dx.doi.org/10.1093/annonc/mdv383
http://www.ncbi.nlm.nih.gov/pubmed/32259746
https://dx.doi.org/10.1016/j.msard.2020.102065
http://www.ncbi.nlm.nih.gov/pubmed/22434096
https://dx.doi.org/10.1007/s10620-012-2140-5
http://www.ncbi.nlm.nih.gov/pubmed/29427729
https://dx.doi.org/10.1016/j.jhep.2018.01.033
http://www.ncbi.nlm.nih.gov/pubmed/26034866
https://dx.doi.org/10.1097/PAS.0000000000000453
http://www.ncbi.nlm.nih.gov/pubmed/29403081
https://dx.doi.org/10.1038/s41379-018-0013-y
http://www.ncbi.nlm.nih.gov/pubmed/29390572
https://dx.doi.org/10.1097/MD.0000000000009431
http://www.ncbi.nlm.nih.gov/pubmed/28000537
https://dx.doi.org/10.2217/imt-2016-0057
http://www.ncbi.nlm.nih.gov/pubmed/27792061
https://dx.doi.org/10.1097/PAS.0000000000000759

Tan YW et al. DPMAS + PE in IRH

Jaishideng®

22

23

24

25

26

27

28

29

30

31

32

33

review of Brazilian cases with proposals for the improvement of causality assessment using RUCAM.
Ann Hepatol 2019; 18: 742-750 [PMID: 31130470 DOI: 10.1016/j.a0hep.2019.03.010]
Peeraphatdit TB, Wang J, Odenwald MA, Hu S, Hart J, Charlton MR. Hepatotoxicity From Immune
Checkpoint Inhibitors: A Systematic Review and Management Recommendation. Hepatology 2020;
72:315-329 [PMID: 32167613 DOI: 10.1002/hep.31227]

Simonaggio A, Michot JM, Voisin AL, Le Pavec J, Collins M, Lallart A, Cengizalp G, Vozy A,
Laparra A, Varga A, Hollebecque A, Champiat S, Marabelle A, Massard C, Lambotte O. Evaluation
of Readministration of Immune Checkpoint Inhibitors After Imnmune-Related Adverse Events in
Patients With Cancer. JAMA Oncol 2019 [PMID: 31169866 DOI: 10.1001/jamaoncol.2019.1022]
Kok B, Lester ELW, Lee WM, Hanje AJ, Stravitz RT, Girgis S, Patel V, Peck JR, Esber C, Karvellas
CJ; United States Acute Liver Failure Study Group. Acute Liver Failure from Tumor Necrosis
Factor-a Antagonists: Report of Four Cases and Literature Review. Dig Dis Sci 2018; 63: 1654-1666
[PMID: 29564668 DOI: 10.1007/s10620-018-5023-6]

Doherty GJ, Duckworth AM, Davies SE, Mells GF, Brais R, Harden SV, Parkinson CA, Corrie PG.
Severe steroid-resistant anti-PD1 T-cell checkpoint inhibitor-induced hepatotoxicity driven by biliary
injury. ESMO Open 2017; 2: 000268 [PMID: 29081991 DOI: 10.1136/esmoopen-2017-000268]
Imoto K, Kohjima M, Hioki T, Kurashige T, Kurokawa M, Tashiro S, Suzuki H, Kuwano A, Tanaka
M, Okada S, Kato M, Ogawa Y. Clinical Features of Liver Injury Induced by Immune Checkpoint
Inhibitors in Japanese Patients. Can J Gastroenterol Hepatol 2019; 2019: 6391712 [PMID: 31929981
DOI: 10.1155/2019/6391712]

Wu M, Zhang H, Huang Y, Wu W, Huang J, Yan D. Efficiency of Double Plasma Molecular
Absorption System on the Acute Severe Cholestatic Hepatitis. Blood Purif 2021; 1-7 [PMID:
33508826 DOI: 10.1159/000513161]

Chen G, WuM, Wu B, Liu F, Liu J, Liu L. Effects of dual plasma molecular adsorption system on
liver function, electrolytes, inflammation, and immunity in patients with chronic severe hepatitis. J
Clin Lab Anal 2019; 33: 22926 [PMID: 31206768 DOI: 10.1002/jcla.22926]

Yan GS, Li LL, Jiang SL, Meng S, Wu CC. [Clinical study of different adsorbents with dual plasma
molecular adsorption system in the treatment of hepatic failure]. Zhonghua Gan Zang Bing Za Zhi
2019; 27: 51-55 [PMID: 30685924 DOI: 10.3760/cma.j.issn.1007-3418.2019.01.011]

Tan YW, Sun L, Zhang K, Zhu L. Therapeutic plasma exchange and a double plasma molecular
absorption system in the treatment of thyroid storm with severe liver injury: A case report. World J
Clin Cases 2019; 7: 1184-1190 [PMID: 31183351 DOI: 10.12998/wjcc.v7.110.1184]

Bernuau J. High volume plasma exchange in patients with acute liver failure. J Hepatol 2016; 65:
646-647 [PMID: 27255580 DOI: 10.1016/j.jhep.2016.03.025]

Reeves HM, Winters JL. The mechanisms of action of plasma exchange. Br J Haematol 2014; 164:
342-351 [PMID: 24172059 DOI: 10.1111/bjh.12629]

Jennings JJ, Mandaliya R, Nakshabandi A, Lewis JH. Hepatotoxicity induced by immune checkpoint
inhibitors: a comprehensive review including current and alternative management strategies. Expert
Opin Drug Metab Toxicol 2019; 15: 231-244 [PMID: 30677306 DOI:
10.1080/17425255.2019.1574744]

WJCC | https://www.wjgnet.com 4422 June 16,2021 | Volume9 | Issuel7 |


http://www.ncbi.nlm.nih.gov/pubmed/31130470
https://dx.doi.org/10.1016/j.aohep.2019.03.010
http://www.ncbi.nlm.nih.gov/pubmed/32167613
https://dx.doi.org/10.1002/hep.31227
http://www.ncbi.nlm.nih.gov/pubmed/31169866
https://dx.doi.org/10.1001/jamaoncol.2019.1022
http://www.ncbi.nlm.nih.gov/pubmed/29564668
https://dx.doi.org/10.1007/s10620-018-5023-6
http://www.ncbi.nlm.nih.gov/pubmed/29081991
https://dx.doi.org/10.1136/esmoopen-2017-000268
http://www.ncbi.nlm.nih.gov/pubmed/31929981
https://dx.doi.org/10.1155/2019/6391712
http://www.ncbi.nlm.nih.gov/pubmed/33508826
https://dx.doi.org/10.1159/000513161
http://www.ncbi.nlm.nih.gov/pubmed/31206768
https://dx.doi.org/10.1002/jcla.22926
http://www.ncbi.nlm.nih.gov/pubmed/30685924
https://dx.doi.org/10.3760/cma.j.issn.1007-3418.2019.01.011
http://www.ncbi.nlm.nih.gov/pubmed/31183351
https://dx.doi.org/10.12998/wjcc.v7.i10.1184
http://www.ncbi.nlm.nih.gov/pubmed/27255580
https://dx.doi.org/10.1016/j.jhep.2016.03.025
http://www.ncbi.nlm.nih.gov/pubmed/24172059
https://dx.doi.org/10.1111/bjh.12629
http://www.ncbi.nlm.nih.gov/pubmed/30677306
https://dx.doi.org/10.1080/17425255.2019.1574744

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wijgnet.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2021 Baishideng Publishing Group Inc. All rights reserved.


mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

