World Jc

World ] Clin Cases 2022 Feb

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 10 Number 4 February 6, 2022

REVIEW
1140 COVID-19: Gastrointestinal manifestations, liver injury and recommendations

Ozkurt Z, Cinar Tanriverdi E

ORIGINAL ARTICLE

Retrospective Study

1164 Continuous intravenous infusion of recombinant human endostatin using infusion pump plus
chemotherapy in non-small cell lung cancer

Qin ZQ, Yang SF, Chen Y, Hong CJ, Zhao TW, Yuan GR, Yang L, Gao L, Wang X, Lu LQ

1172 Sequential sagittal alignment changes in the cervical spine after occipitocervical fusion

Zhu C, Wang LN, Chen TY, Mao LL, Yang X, Feng GJ, Liu LM, Song YM

1182  Importance of the creation of a short musculofascial tunnel in peritoneal dialysis catheter placement

Lee CY, Tsai MK, Chen YT, Zhan YJ, Wang ML, Chen CC

1190 Clinical effect of methimazole combined with selenium in the treatment of toxic diffuse goiter in children

Zhang XH, Yuan GP, Chen TL

1198  Clinical study on the minimally invasive percutaneous nephrolithotomy treatment of upper urinary calculi

Xu XJ, Zhang J, Li M, Hou JQ

Observational Study

1206  Comparison of diagnostic validity of two autism rating scales for suspected autism in a large Chinese
sample

ChuJH, Bian F, Yan RY, Li YL, Cui YH, Li Y
1217  Doctor-led intensive diet education on health-related quality of life in patients with chronic renal failure
and hyperphosphatemia

Feng XD, Xie X, He R, Li F, Tang GZ

SYSTEMATIC REVIEWS

1226  What are the self-management experiences of the elderly with diabetes? A systematic review of qualitative
research

Li TJ, Zhou J, Ma JJ, Luo HY, Ye XM

META-ANALYSIS

1242  Comparison of the clinical performance of i-gel and Ambu laryngeal masks in anaesthetised paediatric
patients: A meta-analysis

Bao D, Yu Y, Xiong W, Wang YX, Liang Y, Li L, Liu B, Jin X

WJCC | https://www.wjgnet.com I February 6,2022 | Volume10 | Issue4 |

Jaishideng®



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 10 Number 4 February 6, 2022

1255

1263

1278

1286

1291

1296

1311

1320

1326

1333

1341

1349

1357

CASE REPORT

Autogenous iliotibial band enhancement combined with tendon lengthening plasty to treat patella baja: A
case report

Tang DZ, Liu Q, Pan JK, Chen YM, Zhu WH

Sintilimab-induced autoimmune diabetes: A case report and review of the literature

Yang J, Wang Y, Tong XM

Unicentric Castleman disease was misdiagnosed as pancreatic mass: A case report

Zhai HY, Zhu XY, Zhou GM, Zhu L, Guo DD, Zhang H

Iguratimod in treatment of primary Sjogren’s syndrome concomitant with autoimmune hemolytic anemia:
A case report

Zhang J, Wang X, Tian JJ, Zhu R, Duo RX, Huang YC, Shen HL

Primary central nervous system lymphoma presenting as a single choroidal lesion mimicking metastasis:
A case report

Jang HR, Lim KH, Lee K

Surgical treatment of acute cholecystitis in patients with confirmed COVID-19: Ten case reports and
review of literature

Bozada-Gutiérrez K, Trejo-Avila M, Chavez-Herndndez F, Parraguirre-Martinez S, Valenzuela-Salazar C, Herrera-

Esquivel J, Moreno-Portillo M

Hydrogen inhalation promotes recovery of a patient in persistent vegetative state from intracerebral
hemorrhage: A case report and literature review

Huang Y, Xiao FM, Tang WJ, Qiao J, Wei HF, Xie YY, Wei YZ

Ultrasound-guided needle release plus corticosteroid injection of superficial radial nerve: A case report

Zeng Z, Chen CX

Inverted Y ureteral duplication with an ectopic ureter and multiple urinary calculi: A case report

Ye WX, Ren LG, Chen L

Multiple miscarriages in a female patient with two-chambered heart and situs inversus totalis: A case
report

Duan HZ, Liu JJ, Zhang XJ, Zhang J, Yu AY

Chidamide combined with traditional chemotherapy for primary cutaneous aggressive epidermotropic
CD8+ cytotoxic T-cell lymphoma: A case report

He ZD, Yang HY, Zhou SS, Wang M, Mo QL, Huang FX, Peng ZG

Fatal rhabdomyolysis and disseminated intravascular coagulation after total knee arthroplasty under
spinal anesthesia: A case report

Yun DH, Suk EH, Ju W, Seo EH, Kang H

Left atrial appendage occlusion in a mirror-image dextrocardia: A case report and review of literature

Tian B, Ma C, Su JW, Luo J, Sun HX, Su J, Ning ZP

JBaishideng®

WJCC | https://www.wjgnet.com I February 6,2022 | Volume10 | Issue4



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 10 Number 4 February 6, 2022
1366  Imaging presentation of biliary adenofibroma: A case report
Li SP, Wang P, Deng KX
1373  Multiple gouty tophi in the head and neck with normal serum uric acid: A case report and review of
literatures
Song Y, Kang ZW, Liu Y
1381  Toxic epidermal necrolysis induced by ritodrine in pregnancy: A case report
Liu WY, Zhang JR, Xu XM, Ye TY
1388  Direct antiglobulin test-negative autoimmune hemolytic anemia in a patient with p-thalassemia minor
during pregnancy: A case report
Zhou Y, Ding YL, Zhang LJ, Peng M, Huang J
1394  External penetrating laryngeal trauma caused by a metal fragment: A Case Report
Qiu ZH, Zeng J, Zuo Q, Liu ZQ
1401  Antegrade in situ laser fenestration of aortic stent graft during endovascular aortic repair: A case report
Wang ZW, Qiao ZT, Li MX, Bai HL, Liu YF, Bai T
1410  Hoffa’s fracture in an adolescent treated with an innovative surgical procedure: A case report
Jiang ZX, Wang P, Ye SX, Xie XP, Wang CX, Wang Y
1417  Hemizygous deletion in the OTC gene results in ornithine transcarbamylase deficiency: A case report
Wang LP, Luo HZ, Song M, Yang ZZ, Yang F, Cao YT, Chen J
1423  Langerhans cell histiocytosis presenting as an isolated brain tumour: A case report
Liang HX, Yang YL, Zhang Q, Xie Z, Liu ET, Wang SX
1432  Inflammatory myofibroblastic tumor after breast prosthesis: A case report and literature review
Zhou P, Chen YH, Lu JH, Jin CC, Xu XH, Gong XH
1441  Eustachian tube involvement in a patient with relapsing polychondritis detected by magnetic resonance
imaging: A case report
Yunaiyama D, Aoki A, Kobayashi H, Someya M, Okubo M, Saito K
1447  Endoscopic clipping for the secondary prophylaxis of bleeding gastric varices in a patient with cirrhosis: A
case report
Yang GC, Mo YX, Zhang WH, Zhou LB, Huang XM, Cao LM
LETTER TO THE EDITOR
1454  Rituximab as a treatment for human immunodeficiency virus-associated nemaline myopathy: What does
the literature have to tell us?
Gongalves Junior J, Shinjo SK
Guieidenge WICC | https://www.wjgnet.com 11 February 6,2022 | Volume10 | Issue4 |



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 10 Number 4 February 6, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Nicoleta-Monica Popa-Fotea, MD, PhD, Assistant
Professor, Department of Cardio-thoracic, University of Medicine and Pharmacy, Bucharest 050474, Romania.
nicoleta.popa-fotea@drd.umfcd.ro

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 2021 Edition of Journal Citation Reports®
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category:

Q3. The W]JCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Hua-Ge Yu; Production Department Director: X# Guo, Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16, 2013

FREQUENCY
Thrice Monthly

EDITORS-IN-CHIEF

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja
Hyeon Ku

EDITORIAL BOARD MEMBERS

https:/ /www.wjgnet.com/2307-8960/ editotialboard. htm

PUBLICATION DATE
February 6, 2022

COPYRIGHT
© 2022 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wijgnet.com/bpg/getinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
https:/ /www.wijgnet.com/bpg/gerinfo/240

PUBLICATION ETHICS

https://www.wjgnet.com/bpg/Gerlnfo/288

PUBLICATION MISCONDUCT

https:/ /www.wjgnet.com/bpg/gerinfo/208
1&g 8/ §

ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/bpg/gerinfo/242
STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

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

JBaishideng®

WJCC | https://www.wjgnet.com IX

February 6,2022 | Volume10 | Issue4


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 / wjcc.v10.14.1263

World Journal of
Clinical Cases

World | Clin Cases 2022 February 6; 10(4): 1263-1277

ISSN 2307-8960 (online)

CASE REPORT

Sintilimab-induced autoimmune diabetes: A case report and review

of the literature

Jing Yang, Ying Wang, Xiang-Min Tong

ORCID number: Jing Yang 0000-
0002-7439-4802; Ying Wang 0000-
0003-2121-7025; Xiang-Min Tong
0000-0002-4175-0321.

Author contributions: Yang J
contributed to data curation; Tong
XM and Wang Y contributed to
project administration and
resources; Yang ] wrote the first
draft; Tong XM reviewed and
edited the manuscript.

Informed consent statement:
Informed written consent was
obtained from the patient for
publication of this report and any
accompanying images.

Conflict-of-interest statement: The
authors declare that there is no
conflict of interest that could be
perceived as prejudicing the
impartiality of the research
reported.

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).

Supported by Key Research and
Development Project of Science
and Technology Department of
Zhejiang Province, No.
2019C03038.

Country/Territory of origin: China

Jaishideng®

WJCC | https://www.wjgnet.com

Jing Yang, Clinical Laboratory Center, Zhejiang Provincial People’s Hospital, Hangzhou
310014, Zhejiang Province, China

Ying Wang, Clinical Research Institute, Zhejiang Provincial People’s Hospital, Hangzhou
310014, Zhejiang Province, China

Xiang-Min Tong, Department of Hematology, Clinical Trial Institute, Zhejiang Provincial
People’s Hospital, Hangzhou 310014, Zhejiang Province, China

Corresponding author: Xiang-Min Tong, MD, PhD, Chief Physician, Department of
Hematology, Clinical Trial Institute, Zhejiang Provincial People’s Hospital, No. 158 Shangtang
Road, Hangzhou 310014, Zhejiang Province, China. tongxiangmin@163.com

Abstract

BACKGROUND

With the widespread application of immune checkpoint inhibitor (ICI) therapy,
the number of immune-related adverse effects (irAEs) has increased over the
years. Autoimmune diabetes mellitus (DM) is a rare irAEs of ICIs and can be
troublesome and life threatening.

CASE SUMMARY

We report a 78-year-old woman with no history of diabetes who presented with
hyperglycemia up to 23.4 mmol/L (random blood glucose level) after 14 courses
of sintilimab. Hemoglobin Alc was 8.2%, fasting insulin was 0.29 mIU/mL, and
fasting C-peptide was decreased to a level with negative autoantibodies. Combing
her medical history and laboratory examination, she was diagnosed with
programmed cell death (PD)-1-inhibitor-induced, new-onset autoimmune DM.
After controlling her blood glucose, she was treated with daily insulin by
subcutaneous injection. She was allowed to continue anti-PD-1 therapy and she
still obtained some therapeutic efficacy. We also reviewed some published cases (
n = 36) of PD-1/PD-ligand 1 (PD-L1) inhibitor-induced DM. We also discuss
potential pathogenic mechanisms, clinical features, prognostic markers (§ cell
antibodies, human leukocyte antigen type, PD-L1 Level) of this rare adverse
effect.

CONCLUSION
It is important for all clinicians to be aware of DM as an irAEs of ICIs.

Key Words: Sintilimab; Immune related adverse effects; Small cell lung cancer; Autoim-
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Core tip: We report a case of programmed cell death (PD)-1-inhibitor-induced
autoimmune diabetes mellitus (DM) after treatment of small cell lung cancer, and
reviewed some published cases (n = 36) of PD-1/PD-ligand 1 inhibitor-induced DM.
Plasma glucose monitoring is significant for preventing the occurrence of diabetic
ketoacidosis.
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INTRODUCTION

Immune checkpoint inhibitors (ICIs) have been used widely in the treatment of
various advanced malignances. Programmed cell death (PD)-1 (also known as CD279)
is one of the best-known ICs, and is expressed on T cells, B cells, activated monocytes,
dendritic cells (DCs) and natural killer cells[1]. Its ligand PD-L1 (B7-H1, CD274) is
expressed on antigen-presenting cells, macrophagocytes, nonhematopoietic cells and
parenchymatous organs such as heart, lungs, placenta and liver. When PD-1 binds to
PD-L1 (B7-H1, CD274)/PD-L2 (B7-DC, CD273), a signal that inhibits the proinflam-
matory ability of T cells and attenuates the function of cytotoxic T cells is delivered. T
cell tolerance protects human tissues from immune-mediated tissue damage[2].
However, PD-1 and PD-L1 pathways are also seized by tumors, which impairs tumor
immunity and facilitates tumor survival. PD-1/PD-L1 inhibitors remove the inhibitory
signals of T cells, enhance cytotoxicity and increase cytokine production. Thus, ICIs
can enhance the antitumor effect, but they also increase the chance of inflammatory
injury (Figure 1).

According to recent research, ICIs induce immune-related adverse events (irAEs)
that involve the whole body, including skin (46%-62%), gastrointestinal tract
(22%-48%), autoimmune hepatitis (7%-33%), endocrine system (12%-34%), respiratory
system (3%-8%) and urinary system (1%-7%)[3]. PD-1/PD-L1-inhibitor-associated
autoimmune diabetes mellitus (DM) is rare, with an incidence rate of 0.1% in clinical
trials[4]. ICI-induced DM (ICI-DM) is an irreversible event that can be life-threatening
if not promptly recognized. Its incidence has increased with the widespread use of
immunotherapy. Therefore, it is important for clinicians to fully understand the
pathogenic mechanisms of these treatments and their potential irAEs.

Sintilimab is a PD-1 inhibitor that was newly approved in China for treatment of
relapsed or refractory Hodgkin’s lymphoma in February 2019[5], and it is now also a
feasible treatment for a variety of solid tumors, including non-small cell lung cancer
and esophageal cancer. Small cell lung cancer (SCLC) is a malignant tumor with rapid
metastasis and poor prognosis. Treatment of SCLC with sintilimab alone or combined
with other chemotherapeutic drugs is rare and there are no reports published to
describe its clinical effects. Here, we present the first case of new-onset autoimmune
DM in a patient with SCLC during treatment with sintilimab, along with marked
antitumor efficacy. We also provide a review of case reports of ICI-DM.

This study was conducted according to the advice of the Ethics Center of Zhejiang
Provincial People’s Hospital. The patient’s written informed consent was obtained for
publication of this case and any images or information that may identify the patient.

CASE PRESENTATION

Chief complaints
A 78-year-old Chinese woman was diagnosed with SCLC 1 year ago with no history of
DM who presented with hyperglycemia up to 23.4 mmol/L (random blood glucose
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- T-cell exhuastion - . .
o Removal of inhibitary signalling
- Decreased cytotoxicity -Enhanced cytonxicity

-Increased cytokine production

PD-L1 blocking antibody
PD-1 blocking antibody N (e.g. atezolizumab, durvalumab)
(e.g. nivolumab, permbrolizumab) Y

Figure 1 Mechanism of action of PD-1/PD-L1 immune checkpoint inhibitors. PD-1: Programmed death-1; PD-L1: Programmed death-ligand 1.
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level) after 14 courses of sintilimab. The plasma glucose line shown in Figure 2.

History of present illness

The patient initially developed polyuria and polydipsia and her blood glucose level
showed a mild increase after 12 cycles of sintilimab, but the treatment was continued.
Two months later, the patient presented with hyperglycemia up to 23.4 mmol/L
(random blood glucose level) with strong positive uric sugar (++++) and hemoglobin
Alcof 8.2%.

History of past illness

The patient was diagnosed with SCLC on October 29, 2019 in the First Affiliated
Hospital of Zhejiang University. She underwent endobronchial ultrasound-guided
transbronchial needle aspiration, and the results were suggestive of poorly differen-
tiated cell carcinoma, considered to be SCLC. Immunohistochemical staining
demonstrated CKpan(+), P40(), P63(+), Ki67 (50%+), TTF-1(+), CgA(+), Syn(+),
CD56(+) and CD45(). The patient immediately underwent concurrent chemotherapy
and immunotherapy for SCLC (extensive). She received her first treatment, etoposide
82 mg, days 1-3; cisplatin 20 mg, days 1-3; and sintilimab 200 mg, day 1; EP plan) on
October 30, 2019. The patient came to our hospital to continue treatment. After we
assessed her condition, she continued the EP treatment plan, but we reformulated the
doses as follows: etoposide 240 mg, days 1-3; cisplatin 250 mg, days 1-3; and
sintilimab 200 mg, day 1. This therapy did control her disease well, with decreased
tumor markers and no metastases found on imaging. In the following days, she came
to our hospital monthly for evaluation. Her blood glucose level was normal after
treatment. After five cycles with the EP plan, we changed to sintilimab 200 mg and
anlotinib 8 mg q.d. because of severe gastrointestinal adverse reactions. After three
cycles of the new treatment, the patient developed lower urinary tract infection, such
as urinary frequency, difficulty urinating, pain with urination, and hematuria.
Therefore, we had to stop anlotinib and used levofloxacin to treat the infection. Hence,
we used sintilimab monotherapy, and imaging showed good antitumor effects
(Figure 2). During the treatment, the patient only had mild gastrointestinal symptoms
such as nausea and poor appetite.

Personal and family history

The patient denied any other specific personal history. But she has family history of
cancer, her grandmother died of lung cancer, whereas her father died of colorectal
cancer.
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Figure 2 Changes of fasting plasma glucose level after initiation of sintilimab.
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Physical examination
Height: 151 cm; weight: 40.4 kg; body mass index: 17.71 kg/m?. Physical examination
was no positive signs.

Laboratory examinations

Other laboratory evaluation (Table 1) showed that urinary ketones were negative and
blood pH was normal and the hypothalamic-pituitary-gonadal axis and
hypothalamic-pituitary-adrenocortical axis were negative; but antithyroid
autoantibodies were 17.80 IU/mL (normal< 4.0 IU/mL) and antithyroid peroxidase
autoantibodies were 10.0 IU/mL (normal < 9.0 IU/mL). The islets antibodies tests
were all negative, including anti-glutamic acid decarboxylase 65 (GADA) antibody,
anti-islet cell antibody, and anti-insulin antibody tests were all negative. Moreover,
zinc transporter 8 antibody levels were unavailable in our hospital. Human leukocyte
antigen (HLA) class I and II, which was shown in Table 2, including HLA-A, B, C,
DRB1, DQB1 and DPBI, were tested by polymerase chain reaction-sequence based
typing (PCR-SBT).

Imaging examinations
According to the computed tomography scanning of the patient’s chest (Figure 3B),
the tumor was shrinking, which indicated that anti-PD-1 therapy was effective.

FINAL DIAGNOSIS

The patient had no history of DM or autoimmune disease before treatment, and there
was no medication, infection, thromboembolic event, or other factor that could cause
hyperglycemia; according to the laboratory evaluation, thus, sintilimab-induced, new-
onset autoimmune DM was diagnosed.

TREATMENT

Intravenous fluid infusion, continuous subcutaneous insulin infusion (insulin infusion
pump therapy) and other supportive treatments were administered. After 10 d of
insulin infusion pump therapy, the patient’s plasma glucose returned to normal levels.
We performed a simple oral glucose tolerance test that revealed that the fasting and
0-2-h insulin levels were 0.29 and 2.50 IU/mL; fasting and 0-2-h C-peptide levels were
0.22 and 0.52 ng/mL, which indicated an insufficient function of pancreatic islet

WJCC | https://www.wjgnet.com 1266 February 6,2022 | Volume10 | Issue4 |
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Admission bloods (normal range, units) Results
BMI (kg/m?) 18.8
Finger prick glucose (mmol/L) 23.4
urinary glucose +H++
Ketones (mmol/L) Negative
HbA1c [4%-6% (20-42 mmol/mol)] 8.2%
C-peptide (1.0-7.1 ng/mL) 0.22
Testosterone (0.1-1.1 ng/mL) 0.18
Progesterone (0.00-0.20 ng/mL) <1.0
Estradiol (10.00-28.00 pg/mL) <10
FSH (26.70-133.40 IU/L) 45.52

LH (5.20-62.0 IU/L) 18.55
Prolactin (5.20-26.50 ng/mL) 9.13

8 am ACTH (0.00-46.00 pg/mL) 15.90

8 am cortisol (67.00-226.00 pg/L) 113.00
ARR (<150 pg/mL) 258

TSH (15.00-65.00 mIU/L) 0.98

TT3 (0.66-1.61ug/L) 1.03

TT4 (54.40-118.50 ug/L) 116.86
FT3 (1.0-7.1ng/L) 3.35

FT4 (1.0-7.1ng/L) 6.00
ATG (<4.001U/L) 17.80
TPO (<9.00 IU/L) 10.00
GAD Negative
ICA Negative
TIAA Negative
ZnT8 Negative
IL-2 (0.00-4.10 pg/mL) 0.04

IL-4 (0.10-3.20 pg/mL) 0.01

IL-6 (0.00-5.00 pg/mL) 0.00
IL-10 (0.00-5.90 pg/mL 0.13
TNF-a (0.00-6.00 pg/mL) 0.81
IFN-y (0.00-6.00 pg/mL 1.36
IL-17A (0.00-5.90 pg/mL) 0.70

BMI: Body mass index; TSH: Thyroid-stimulating hormone; FT4: Free thyroxine; FT3: Free triiodothyronine; TT4: Total thyroxine; TT3: Total
triiodothyronine; PTH: Parathyroid hormone; FSH: Follicle-stimulating hormone; LH: Luteinizing hormone; ACTH: Adrenocorticotropic hormone; HGH:
Human growth hormone; IL: Interleukin; TNF-o: Tumor necrosis factor alpha; IFN-y: Interferon gamma; ATG: Anti-thyroglobulin antibodies; TPO:
Thyroid peroxidases antibody; GAD: Anti-glutamic acid decarboxylase 65; ICA: Anti-islet cell antibody; IAA: Anti-insulin antibody; ZnT8: Zinc
transporter8 antibody; ARR: Aldosterone/renin ratio.
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cells. Subsequently, she was switched to once-daily basal insulin detemir (long-acting
insulin, 10 U) plus thrice-daily premeal insulin aspart (fast acting insulin, 11 U,
respectively 3U, 4U, 3U three meals) subcutaneous injection for long-term treatment.
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Table 2 High-resolution genotyping of human leukocyte antigen class | and Il of patient with diabetes induced by immune checkpoint

inhibitor

HLA type A B c DRB1 DQB1 DPB1
Alleles 02:01 35:03 04:01 04:01 03:01 02:01
24:02 51:05 14:02 14:03 03:02 02:01

HLA: Human leukocyte antigen.

A
900 -
800 -
700 A
600 -
500 -
400 -
300 -
200 +
100 -

Gastrin-releasing peptide precursor (pg/ml)

Oct 19th, 2019 Mar 13th, 2020 Sep 1th, 2020

[~

Figure 3 Course of treatment of patients with diabetes induced by immune checkpoint inhibitors. A: Changes of gastrin-releasing peptide
precursor level during each period; B: Contrast-enhanced chest computed tomography during each period. Red arrows indicate the tumors.

OUTCOME AND FOLLOW-UP

By the time the manuscript was completed, the patient was without evidence of SCLC
recurrence with no further treatment since sintilimab (Figure 3). Other endocrine
adverse effects such as thyroiditis and hypophysitis did not occur. We retrieved 36
relevant case reports from 2016 to 2020 in PubMed to determine the common features
of ICI-DM (Table 3)[6-37]. Table 4 summarizes the key features.

DISCUSSION

Sintilimab is a fully humanized IgG4 monoclonal antibody that binds to PD-1, then
interferes with the interaction of PD-1 and its ligands (PD-L1 and PD-L2), thus
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Table 3 Reported cases of diabetes induced by immune checkpoint inhibitors

Time
Sex/ with
; . . Relevant Anti-PD-1/Anti- Other chemo- . . ; I .
Ref. Age  Primary diagnosis . . Presentation  Other side effects HbA1c C peptide Antibodies anti- HLA
history PD-L1 drug therapies
(yr) PD-1
(w)
Aravjo et al[6], 2017 F/73  NSCLC N Nivolumab Carboplatin DKA N 7.20% 0.06 ng/ml GAD+ 5 High risk: DR3-
+pemetrexed DQ2/DR4-DQ8
Li et al[7], 2020 M/73 NSCLC N Nivolumab Sunitinib DKA N 10.90% 0.24 ng/mL - 30 Unavailable
Abdullah et al[8], M/68 Melanoma N Nivolumab None DKA N Unavailable 0.1 ng/mL - 4 Unavailable
2019
Kapke et al[9],2017 M/83 Oral squamous cell Hypothyroidism Nivolumab None DKA N Unavailable  0.32 ng/mL GAD+ 12 High risk: DRB1:*08,
carcinoma DRB1*11, DQB1*03,
DQB1#04, DQA1%04,
and DQA1*05.
Kapke et al[9],2017 F/63  Urothelial carcinoma  Hypothyroidism Atezolizumab Gemcitabine +  DKA N Unavailable  0.02 ng/mL GAD+ 6 High risk: DRB1*03,
of the bladder cisplatin DRB1*04, DQB1:*02,
DQB1*03,DQA1*03,
and DQA1*05.
Lowe et al[10],2016 M/54 Melanoma N Nivolumab None DKA Autoimmune, Unavailable <0.1ng/mL GAD+ 19 Unavailable
+ipilimumab thyroiditis
Rahman et al[11], M/64 Renal cell carcinoma  T2DM Atezolizumab Bevacizumab DKA N Unavailable ~ Unavailable GAD+ 12 Unavailable
2020
Mengibar et al[12], =~ M/55 Urothelial carcinoma  Family history of Durvalumab None DKA Hypothyroidism 8.40% 0.02 ng/mL GAD+,IA2+ 3 Unavailable
2019 of the bladder T1D
Kichloo et al[13], F/77  Colonic N Pembrolizumab  FOLFOX DKA N 8.80% Unavailable - 44 Unavailable
2020 adenocarcinoma (leucovorin,
fluorouracil,
oxaliplatin
Delasos et al[14], M/77 Neuroendocrine N Nivolumab Carboplatin + DKA N 8.30% Unavailable - 28 Unavailable
2020 tumor etoposide
Hickmott et al[15], M/57 Urothelial cancer N Atezolizumab Cisplatin + DKA N 7.50% 0.65 ng/mL - 15 High risk: DRB1*11,
2017 gemcitabine DRB1+*04; DRB3*02;
DRB4x*01; DQB1:*03,
DQB1*03
Sothornwit et al[16], F/52  NSCLC N Atezolizumab None DKA Transaminitis 7.90% 0.1 ng/ml GAD+ 24 DRB1 03, DRB1
2017 14, DQB1 02, DQB1
05 (DR3-
WJCC | https://www.wjgnet.com 1269 February 6,2022 | Volume10 | Issue4 |
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Changizzadeh et al
[17], 2019

Gunawan et al[18],

2018

Gunjur et al[19],
2019

Atkins et al[20], 2018

Marchand et al[21],
2019

Tzoulis et al[22],
2018

Porntharukchareon
et al[23], 2020

Lee et al[24], 2020
Leonardi et al[25],
2017

Wong et al[26], 2020
Chokr et al[27], 2018
Chan et al[28], 2017
Zezza et al[29], 2019

Zezza et al[29], 2019

Shibayama et al[30],
2019

JRaishideng®

M/44

M/52

F/77

M/50

F/65

F/56

M/70

M/67

M/66

F/55

F/61

M/74

F/60

F/80

F/79

Melanoma

Melanoma

Melanoma

Squamous cell
carcinoma of the
tonsil

Melanoma

NSCLC

NSCLC

NSCLC

NSCLC

Squamous cell lung

carcinoma.

Melanoma

Melanoma

Melanoma

Melanoma

Merkel cell carcinoma
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T2DM

T2DM

Nivolumab +
ipilimumab
Nivolumab +

ipilimumab

Pembrolizumab

Avelumab

Nivolumab +
ipilimumab

Nivolumab
Pembrolizumab
+ ipilimumab

Nivolumab
Pembrolizumab
Atezolizumab
Nivolumab +

ipilimumab,

Nivolumab +
ipilimumab

Nivolumab +
ipilimumab

Nivolumab +
ipilimumab

Avelumab

None

None

None

Utomilumab

None

Pemetrexed +
cisplatin
None
Carboplatin +
paclitaxel
None

None

None

None

None

None

None

DKA

hyperglycemia
Ketonuria

DKA

DKA

DKA

DKA

DKA

DKA

hyperglycemia

Ketonuria

hyperglycemia
Ketonuria
DKA

DKA

DKA

DKA

Hyperglycemia
Ketonuria

1270

N

Hypophysitis,
thyroiditis, adrenal
inefficiency

Thyroidits

Hypereosinophilia

IAD

Thyroiditis

N

Transaminitis

N

Thyroiditis

N

6.50%

7.70%

6.9% (normal
range: <6.5%)

6.40%

7.30%

8.20%

6.50%

7.60%

7.6%

(4.2%-5.8%)

Unavailable

6.90%

Unavailable

7.60%

Unavailable

7.50%

Unavailable

0.05 nmol/L
(0.016 ng/ml)

0.07 ng/ml

63 pmol/L

<0.1 ng/mL

Undetectable

<0.1ng/ml

<0.1 ng/mL

0.3 ng/mL

0.6nmol/L

(0.19 ng/ml)

<0.1 ng/ml.

Unavailable

Unavailable

Unavailable

<0.1 ng/mL
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GAD+,1A2+

GAD+

GAD+

GAD+

GAD+

ZnT8+

GAD+ICA+,
IA2+

GAD+

12

3

12

14

12

14

20

DQ2/DR14-DQ5)

Unavailable

Unavailable

DRB1%04:16, DQB1x*
02:05 and DQAT1*
01:03

Unavailable

DRB1+%01:01 DQA1x*
01DQB1%03:01 DRB1
¥11:01 DQA1*05
DQB1#05:01
Unavailable
Unavailable
Unavailable
Unavailable
Unavailable
Unavailable
Unavailable
Unavailable

Unavailable

High risk: DRB1 *
09:01:02 DRBL *
14:54:01 DQA1 *01:04
DQA1 *03:02 DQB1 *
05:02:01 and DQBL1 *
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Marchand et al[21],
2019

Okamoto et al[31],
2016

Godwin et al[32],
2017

Smith-Cohn et al
[33], 2017

Marchand et al[21],
2019

Maamari et al[34],
2019-3

Tassone et al[35],
2019-9

Yilmas et al[36],
2020-8

Wen et al[37], 2020

M/65

F/55

F/34

F/66

M/83

F/47

M/42

M/49

M/56

Melanoma

Melanoma

NSCLC

Cholangiocarcinoma

Melanoma

Cardiac angiosarcoma

Pulmonary
adenocarcinoma

Renal cell carcinoma

Hepatocellular
carcinoma

Nivolumab

Nivolumab

Nivolumab

Pembrolizumab

Pembrolizumab

Pembrolizumab

Nivolumab

Nivolumab

Sintilimab

None

Acarbazine, +
nimustine, +
cisplatin +
tamoxifen
Carboplatin +
pemetrexed

None

None

Ifosfamide,
gemcitabine,
docetaxel

None

None

None

DKA

Hyperglycemia
Ketonuria

DKA

Hyperglycemia

Hyperglycemia

DKA

DKA

DKA

DKA

Hashimoto

N

Hashimoto’s disease

8.5% (74
mmol/mol)

7.00%

7.1% (normal
range
4.6-6.1%)

8.7%
(4.2%-5.8%)

9.40%

6.40%

Unavailable

10.90%

7.80%
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<0.1 ng/mL

1.0 ng/mL

<0.1 ng/mL

Unavailable

1.0ng/mL

0.1 ng/mL

0.2ng/dL
(2ng/ml)

2.4ng/mL

1.12 ng/mL

GAD+, IA2+
ZnT8+

GAD+

GAD+

GAD+

34

48

12

12

12

44

24

03:03:02

High risk: DRB1*
04:01 DQA1%02
DQB1+#02:02 DRB1*
07:01 DQA1*03
DQB103:01

High risk: DRB1*
04:05-DQB1+04:01

A30:01, 30:02 (A30)
D09:CTZ, 09:CTZ
(DR9)

Unavailable

DRB1%01:01 DQA1*
01 DQB1%05:01/
DRB1%16:01 DQAT*
01 DQB1#05:02

Unavailable

DRB1%03:15-DQB1*
02:06

Unavailable

DRB1x12:01 DRB1*
12:02; DQB1 *05:03
DQB1 #03:01; DQA1
#01:04 DQA1 #06:01

T1DM: Type 1 diabetes mellitus; T2DM: Type 2 diabetes mellitus; GAD: Anti-glutamic acid decarboxylase antibody; HLA: Human leukocyte antigen; irAE: Immune-related adverse effect; SCLC: Small cell lung cancer; NSCLC: Non-

small cell lung cancer; DKA: Diabetic ketoacidosis; Ad: Adenocarcinoma; IAD: Isolated adrenocorticotropic hormone deficiency; N: None.
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activating and restoring the function of T cells, which contributes to an obvious
antitumor effect. Accordingly, some normal tissues have been damaged in this process
by the increase of cytokines. ICI-DM has rarely been reported as an irAEs of anti-
PD1/PD-L1 therapy, and primarily in case reports.

In our review of case reports, the main tumor types were melanoma (13/36, 36.1%)
and non-SCLC (8/36, 22.2%). The different treatment regimens included monotherapy
with anti-PD-1 (19/ 36, 52.7%) anti-PD-L1 (8/36, 22.2%) or a combination of anti-

1271
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Table 4 Characteristics of patients with diabetes induced by immune checkpoint inhibitors

Reported cases n (%)
Tumor types

Melanoma 13/36 (36.1)
NSCLC 8/36 (22.2)
Renal cell carcinoma 2/36 (5.6)
Squamous cell carcinoma 3/36 (8.3)
Other cancers 10/36 (27.8)
ICBs

Anti PD-1 19/ 36 (52.7)
Nivolumab 12
Pembrolizumab 6
Sintilimab 1

Anti PD-L1 8/ 36 (22.2)
Avelumab 2
Atezolizumab 5
Durvalumab 1

Anti PD-1+CTLA-4 9/ 36 (25.0)
Nivolumab + ipilimumab 8
Pembrolizumab + ipilimumab 1

Demographic data

Sex (E/M) 16/20
Average age (yr) 58.8

Time of diagnosis after start of (w) 14.6
Presentation

DKA 29/36 (80.6)
Hyperglycemia Ketonuria 8/36 (22.2)
HbA1lc, % (avg) 7.826/36
Relevant history

T2DM 3/36 (8.3)
Hypothyroidism 2/36 (5)
Family history of TIDM 2/36 (5)
None 29/36 (80.5)
Antibodies

GAD+ 18/36 (50)
[A-2+ 4/36 (10)
ZnT8+ 2/36 (5)
Negative 12/36 (33.3)

NSCLC: Non-small cell lung cancer; PD-L1: Programmed death-ligand 1; DKA: Diabetic ketoacidosis; TIDM: Type 1 diabetes mellitus; T2DM: Type 2
diabetes mellitus; GAD: Anti-glutamic acid decarboxylase antibody.

CTLA-4 with anti-PD-1 (9/36, 25.0%). Diabetic ketoacidosis (DKA) was the first sign of
diabetes in 29 of 36 (80.5%) case reports, which is similar to 85.7% in another study
[38], and the average time from initiation of anti-PD-1/PD-L1 therapy to diagnosis of
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ICI-DM was 14.6 wk (range 2-48 wk). Low C-peptide levels were present at diagnosis
in 82% (23/28) of cases. In addition, 26 of 36 patients presented with a median
glycated hemoglobin level of 7.6% (average: 7.8%; range: 6.4%-10.9%), which is the
same as in other studies[39,40]. Most of the patients did not have relevant autoimmune
history, which was only seen in 18.3% of our reviewed cases. These case reports have
different definitions for ICI-DM. Since the syndrome has similarities with classic type 1
(T1)DM, most reports simply classified ICI-DM as T1DM, but ICI-DM has its own
features. We found several significant features of ICI-DM: (1) Abrupt onset of
hyperglycemia, and low to absent insulin C-peptide levels; (2) Rapid destruction of
islets B cells, leading to endogenous insulin deficiency; and (3) High risk of DKA[39].
In addition to the above features, ICI-DM does not have a “honeymoon period” like
juvenile T1DM, nor does it have GADA as in latent autoimmune DM in adults[41].

Similar to a previous study[39], our autoantibody analysis was positive in 50% of
patients for GADA. Some studies have demonstrated that GADA-positive patients
developed ICI-DM in the first 2 mo after initiation of therapy, and GADA-negative
patients developed ICI-DM after 2 mo of treatment[42]. Patients with any positive
diabetes autoantibodies at the time of presentation of ICI-DM have fewer cycles than
those with negative autoantibodies. Our results showed that GADA-positive patients
had ICI-DM onset at an average of 8 wk after immunotherapy compared with 22.8 wk
in GADA-negative patients. It has been demonstrated that the interval from initiation
of anti-PD-1/PD-L1 therapy and onset of ICI-DM is related to the presence/absence of
GADA. Serological examination of GADA prior to anti-PD-1/PD-L1 therapy might be
helpful for predicting the development of ICI-DM. In addition, several major
histocompatibility complex and HLA molecules are associated with increased suscept-
ibility to T1IDM, especially HLA-DRB1, -DQB1 and -DQA1[43]. Different combinations
of DRB1, DQB1 and DQA1 determine the extent of haplotypic risk. The most
susceptible HLA haplotypes are DRB1*0405-DQA1*0301-DQB1*0302, followed by
DRB1*0401-DQA1+0301-DQB*0302, DRB1*0301-DQA1+0501-DQB1*0201, and DRB1
*0402-DQA1*+0301-DQB1*0302. Subsequently, DQB1*0302 allele is the key suscept-
ibility allele[44]. However, another study confirmed that DPB1*0301 and DPB1*0202
are also susceptible haplotypes for TIDM. Hence, the HLA typing of our patient
(Table 2) showed a high risk of TIDM. Based on this evidence, there were seven
patients with high-risk genes for TIDM among 13 patients tested. Accordingly,
understanding the association between HLA and the development of ICI-DM by anti-
PD-1/PD-L1 therapy is significant in predicting susceptible patients. When clinical
features are discordant with the results of autoantibody testing, genetic risk score
(GRS) could be an important addition to diagnosis of ICI-DM. This GRS summarizes
risk-associated variation across the genome of TIDM[45]. One limitation of our case
was the lack of information before sintilimab, such as autoimmune antibodies and
genetic factors like HLA genotypes that may predispose to endocrine irAEs.

Multiple studies have indicated both the PD-1 and CTLA-4 pathways in the
pathogenesis of TIDM and suggest a synergistic effect between these two negative
regulatory receptors to enhance autoimmune disorders. Furthermore, the incidence of
ICI-induced endocrine irAEs is significantly higher in patients treated with
combination immunotherapy compared with single immunotherapy. The incidence of
thyroid dysfunction is high in patients treated with single PD-1 antibodies. In contrast,
the incidence of hypophysitis is highest in patients treated with ipilimumab[46].
Similarly, our review also found that combination of PD-1 inhibitor and anti-CTLA-4
therapy causes endocrine dysfunction. The most common combination was nivolumab
and ipilimumab. An animal study found that single CTLA-4 blockers in nonobese
diabetic (NOD) mice only induced diabetes in baby mice, while PD-1 blocked
secondary diabetes in NOD mice at any age[47]. A recent case reported that
ipilimumab induced T1DM. The mechanism by which single anti-CTLA-4 therapy
induced ICI-DM was unclear and needs further study[48]. However, a randomized,
double-blind, phase 3 study suggested that combination of immunotherapy
significantly increases progression-free survival more than monotherapy does[49].
Therefore, it is important for clinicians to consider whether to continue to use
combination therapy when endocrine irAEs appear.

T1DM is caused by destruction of pancreatic p cells by virus infection, genetic
factors and autoimmune disorders[32]. Accordingly, the main mechanism of ICI-DM
may be islet cell damage. There is an active interaction between B cells and immune
cells during insulitis. This kind of interaction usually has a largely negative effect on
cells. An animal study has shown that PD-1 deficiency accelerates the occurrence and
frequency of TIDM in NOD mice, and infiltration of pancreatic islets by T cells with
strong T helper 1 polarization[50]. In addition, animal and human experiments have
shown that PD-L1 in insulin-positive cells of TIDM, but absent in nondiabetic
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individuals and type 2 DM, is mainly due to islet B cell expression[6]. The present data
indicate that interferon (IFN)-a and IFN-y are the main regulators of PD-L1 expression
in human pancreatic B cells, especially IFN-y. IFN-y suppresses autoreactive T cells by
upregulating PD-L1. In other words, PD-L1 protects islet B cells to delay progression of
DM and even prevent its onset[50-52]. Yet, IFN-o and IFN-y induce proinflammatory
responses. For instance, HLA class I upregulation, cytokine production and
endoplasmic reticulum stress are harmful to the human body, including the pancreas.
Inhibition of signal transducer and activator of transcription 2 can prevent IFNo-
induced HLA class I expression, and at the same time allow PD-L1 upregulation[53],
but this lacks clinical validation. Therefore, the level of PD-L1 expression may serve as
an additional criterion for irAEs after ICI treatment. PD-L1 expression can also be used
as a prognostic marker of immunotherapy[54]. In our patient, in spite of tumor
necrosis factor-o, IL-1p and IFN-y, all of the cytokines were normal during treatment
with sintilimab, which suggest the particular pathogenic mechanism of ICI-DM.
However, the precise mechanism mediating ICI-DM is still unclear. Further studies are
required to elucidate the pathogenesis and background factors for this form of DM.

CONCLUSION

This is the second case of sintilimab-induced autoimmune DM. The first one was a
recently published case report of autoimmune DM diagnosed in a patient with hepato-
cellular carcinoma[37]. What makes our case different from others is that there was no
DKA in the process of DM. This may be because patients were regularly monitored for
plasma glucose level. This illustrates the importance of regular monitoring of glucose
during immunotherapy for inhibiting progression of DM. Furthermore, based on the
information collected in our review, we recommend measuring PD-L1 expression,
HLA typing, islet cell antibody testing, C peptide measurement, or even determining
T1DM-associated GRS for clinicians before or during immunotherapy. We can
compare symptom severity and therapeutic efficacy in DM patients with or without a
history of DM after treatment with PD-1/PD-L1 inhibitors in the future, so as to
evaluate whether patients with potential risk of DM are suitable for treatment with
PD-1/PD-L1 inhibitors.
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