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Outline

• ICI-induced new onset of Type 1 DM

• Refractory irAE hepatitis

• Rechallenge ICI for a patient with ICI-induced SJS   



ICI-induced new onset of Type 1 DM



• 2016/06-2021/04; Linkuo CGMH; One doctor
• Male 4, Female 2
• Age (years): mean 71 (61-88)
• Onset: 1.5m-18m (Cycle: 2-42)
• Nivolumab 5, pembrolizumab 1
• All DKA presentation (sugar 496-1277)

Age 
(year)

Sex Diagnosis ICI Cycle
Onset 

(month)
Sugar (mg/dL) Antibody

75 M Lung cancer Nivolumab 42 18 1277 No data

61 F Ovarian cancer Pembrolizumab 2 3.5 533 No data

71 M Melanoma Nivolumab 20 10.5 496 No data

64 M RCC Nivolumab 21 9 1276 No data

66 M Melanoma Nivolumab 5 1.5 1032
IA2 Ab (-)

GAD Ab (-)
ZnT8 Ab (-)

88 F Melanoma Nivolumab 9 5 994
IA2 Ab (-)

GAD Ab (-)

✓GAD (glutamic acid decarboxylase)
✓ IA2 (Islet antigen 2) 
✓ ZnT8 (Zinc transporter 8)
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Patient baseline data

88y/o  Female

• Height / Body weight 153cm / 61kg (BMI: 25)

• Underlying disease

1. Alzheimer disease, regular outpatient department follow up

2. HCV chronic infection



Cancer profile

April of 2018

• Left 2nd toe acral lentiginous melanoma, pT4aN0M0, stage IIB

- Left popliteal sentinel lymph node negative

- 2nd toe amputation on 2018/04/20

- CT for follow up： Stationary



June of 2019

• Left popliteal mass → echo-guided biopsy on 2019/06/25

• PET result

1. left second toe + left popliteal mass + bilateral inguinal

2. left external and internal iliac lymph nodes

• Recurrent metastatic melanoma, TxN3M0, stage IIIC

- Chemotherapy with DTIC x 5 cycles  ( 2019/7/23 ~ 2019/12/20 )



March of 2021

• Body weight lost

• CT on 2021/03/18

Regrowth of melanoma in left external iliac lymph node

• Nivolumab x 9 cycles, 2021/04/15 ~ 2021/08/26

- Grade 1: skin pruritus

- After cycle 8： Grade 2, lichenoid dermatitis over trunk ~20%



2021/09/10

C.C. Lost of consciousness noted at night of 9/10

• The patient could not be woken up at night of 9/10

• Conscious level: E4V1M4

• Finger sugar show high

• Fever up to 38C

• SBP/DBP 85 / 55

• Tachycardia HR 154

• Tachypnea RR 32



• DM induce HHS

• DKA

• Hypovolemic shock
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• DM induce HHS

• DKA

• Hypovolemic shock



• ANA negative

• IgG4 negative

• IgE 267 H

• Anti-GAD negative

• Anti-IA2 negative  (Islet Antigen 2 Antibody)

• C-peptide 0.25 ng/ml ( 0.9-4.3 )

• HbA1c 7.8%

• Final diagnosis：

IRAE induce DM, insulin dependent



Sugar and HbA1c records

Nivolumab: 2021/4/15 (C1) ~ 2021/8/26 (C9)

5/13 5/27 6/10 6/24 7/8 7/22 8/12 8/26 9/2 9/11 9/13

Sugar 127 142 131 87 117 121 119 127 994

HbA1c 5.8 5.6 7.8

C9



F/U

• 2021/10/8 CT show PR

• 2021/10/9 Discharge (Insulin detemir 38U hs, insulin aspart 16U tid)

• 2021/10/27 Expired (for certificate, ? cause of death)



PD-1/PD-L1 inhibitors-induced Type 1 DM

• Incidence ~1%  (Diabetes 2018;67:1471-80)



Diabet.Med. 2019;36:1075-1081. 





Result

• N = 71 (Nivo 54%, Pembro 36%, anti-PD-L1 10%)
• Age (years) median 62.0; mean 61.7; range 23-84
• Male 55%
• DKA 76%
• Type 1 DM-associated antibody ~50% (anti-GAD is the most common)
• Blood glucose 600 mg/dL (mean)
• HbA1c 7.8% (mean)
• At-risk HLA* 38%
• Prior or concurrent use of Ipilimumab ~30%
• Ipilimumab alone did not develop type 1 DM

GAD: glutamic acid decarboxylase * HLA-DR3, DR4, DQ2, DQ8



Type 1 DM-associated antibody

◼ Antibody against:

✓GAD

✓Islet cell

✓Islet antigen 2 

✓Zinc transporter 8

GAD (glutamic acid decarboxylase)
IA2 (Islet antigen 2) 
ZnT8 (Zinc transporter 8)



71% within first 3 months Median onset
nivolumab 73.5 day
pembrolizumab 42 day
anti-PD-L1 84 day



✓ Antibody (+) had faster onset (55 vs. 117 day, p=0.005)
✓ Antibody (+) had higher DKA incidence (86% vs. 60%, p=0.02)

No correlation between HbA1c and onset



✓ Type 1 diabetes risk HLA genes include DR3, DR4, DQ2, DQ8
✓People with antibody (+) and at-risk HLA develop diabetes rapidly



Reviews in Endocrine and Metabolic Disorders (2021) 22:337–349. 



N=



Fulminant diabetes (FD)

• Diagnostic criteria

DKA +  blood glucose >228 mg/dL +  HbA1c <8.7%  +  serum C-peptide < 0.3 ng/mL

• In Japan, FD represent 20% of all autoimmune DM; however, FD had 
rarely been reported in Caucasian subjects.

• FD in Asians show a low% of  diabetes-associated auto-antibodies, 
and is associated with HLA-DR9 phenotype.

• ICI-induced Type 1 DM is very similar to FD: dramatic rapidly onset 
and low% detection of auto-antibodies









Clinical practice

• Highlight the importance of monitoring blood glucose and HbA1c prior 
to initiating ICIs as well as during follow-up

• Risk factors: old age, nivolumab, at-risk HLA, anti-GAD(+) 

• Develop a better risk prediction is needed 



Refractory irAE hepatitis



Case

• A 58 years old male, 64 kg

• Diagnosed with metastatic hepatocellular carcinoma (HCC); non-B, 
non-C

31

Lenvatinib Sorafenib
5/13
(2019)

10/16~

Pembrolizumab 7/23 8/13 9/2 9/23



ALT

Progress Note

Sorafenib
(10/17)

DC Sorafenib 
(11/01) 

Methylprednisolone 2.5 mg/kg/d (11/07~)

MMF 0.5 g/d (11/13~11/27) 

Ganciclovir 350mg Q12H (11/26~)

Baktar 1PC QD (11/25~)

10/03 10/09 10/15 10/21 11/04 11/07 11/11 11/25 11/28 12/05

1 g/d (11/28~)

22

LTT
(10/28)

[11/20 report]

CMV(-)
HBV DNA(-)

(11/12)

Date
CMV DNA PCR 

(copies/mL)

11/12 <150 (neg) 

11/25 6843

12/12 579

CMV(+)
(11/25)

CT of liver
(11/2)

CMV 補驗

補驗



Lymphocyte  transformation test (LTT)

抽血日期：2019/10/28
報告日期：2019/11/20





Management

• Methylprednisolone 11/7-12/13 (about 5 weeks)

11/07-12/13 40 mg Q6H (2.5 mg/kg/day)

• Mycophenolate(250mg) 11/13-2020/01/10 (about 8 weeks)

11/13-11/27 1# BID (500mg/day)→11/28-2020/01/10 2# BID (1g/day)

• Baktar tab(80/400) 11/25-2020/01/07 (about 6 weeks)

11/25-12/4 1# QD→12/5-2020/01/10 2# QD

• Ganciclovir 5mg/kg q12h (11/26-12/16 about 3 weeks)



Follow-up

• 2020/01/13: AST/ALT 29/48

• Last f/u date: 2020/10/30 



Annals of Oncology 28 (Supplement 4): i119–i142, 2017



Annals of Oncology 28 (Supplement 4): i119–i142, 2017

MMF 0.5-1g bid

V



(ESMO Guideline 2017)

Annals of Oncology 28 (Supplement 4): i119–i142, 2017



Rechallenge ICI for a patient with ICI-induced SJS   



General Data

• 42-year-old, Male, 72 kg

• Tongue SCC, pT4aN3bM0 (Stage IVb)

- 2019/6/13 total glossectomy and bilateral modified radical neck dissection

- 2019/7/23-2019/9/09 post-OP CCRT (chemo with cisplatin)

- 2019/11/13-2020/1/17 Docetaxel, Cisplatin and Cetuximab

- post Tipifarnib clinical trial (oral Tipifarnib in HRAS mutant HNSCC)

- disease progression, start Pembrolizumab 100 mg and Erlotinib 150 mg

QD since 2020/7/10 

• Right axilla LN metastasis with wound infection



Present Illness

• He visited our ER on 7/24 for fever up to 39.1 degree(7/17) and eye 
redness for days (7/22~). 

• Multiple skin rashes and oral ulcer developed since 7/22 (D1). 

• Ophthalmologist diagnosed with Stevens-Johnson Syndrome, grade 3, 
OU.

• Dermatologist diagnosed with Stevens-Johnson Syndrome

• Under the impression of Steven-Johnson Syndrome, the patient was 
admitted to our ward on 2020/7/26 for further management and care. 



SJS, grade 3, OU.

Courtesy of 許淳皓醫師



7/29

Courtesy of 許淳皓醫師



Courtesy of 許淳皓醫師



7/24

Enbrel 50 mg  x 3 





F/U

• Second dose of Pembrolizumab 100 mg: 2020/8/21

- Last Enbrel on 7/30. 

- Etanercept: half-life 115 hr (range 98-300 hr; about 4-12 days) 

• Re-start erlotinib 150 mg QOD since 2020/8/28

• Start weekly paclitaxel/cisplatin: 2020/9/21, 9/29

• No SJS recur

• Expired on 2020/10/1 (BP drop and then apnea)



Davis's Drug Guide for Nurses
2020,page 538.

Etanercept



TNF inhibitor

• Etanercept (Enbrel): a fusion protein

• Adalimumab

• Infliximab: second-line choice for irAE management

• Golimumab

• Certolizumab

TNF: tumor necrosis factor





irAE management

• First-line: steroid

• Second-line: TNF inhibitor (eg, infliximab)



Pro-tumor actions of TNF in the tumor microenvironment

Nat Rev Cancer 2009;9:361–71.



Nature 2019;569:428–32.



Nature 2019;569:428–32.

Treating mice with TNF inhibitors concomitantly with anti–CTLA-4 and anti–PD-1 not only improves ICI efficacy, 
but also reduces colitis and hepatitis in melanoma and colon cancer models.

Both reduce irAE and improve ICI efficacy in pre-clinical study



Phase Ib TICIMEL trial

8

Journal for Immunotherapy of Cancer 2019;7:303



Clin Cancer Res 2021;27:1037–47

Triple therapy: TNF inhibitor + CTLA-4 inhibitor + anti-PD1 inhibitor

• N = 14 (8 I+N+certoli; 6 I+N+inflixi)
• Between Jan. 2018 and Sep. 2019 enrolled
• Median f/u duration: 13.3 months (the last f/u date Dec. 6, 2019)
• Tumor responses were assessed every 12 weeks (3 months)
• Primary endpoint: DLI (dose-limiting toxicity) incidence
• Secondary endpoint: TRAE, ORR, PFS





DLI 

• Certolizumab cohort: No DLT

• Infliximab cohort: 

only 1 patient (16.7%) developed a DLT of LVEF alteration



TRAE



Total
N=14

Certolizumab
N=8

Infliximab
N=6

Best Overall response (n=14)

Complete 5 (35.7%) 4 (50%) 1 (16.7%)

Partial 5 (35.7%) 3 (37.5%) 2 (33.3%)

Progression 3 (21.4%) 0 (0%) 3 (50%)

Not evaluable 1 (7.1%) 1 (12.5%)* 0 (0%)

Objective response (n=14)

No 3 (21.4%) 0 (0%) 3 (50%)

Yes 10 (71.4%) 7 (87.5%) 3 (50%)

Non evaluable 1 (7.1%) 1 (12.5%) 0 (0%)

Total 
N=14

Certolizumab
N=8

Infliximab
N=6

Non progression at 6 months 
(n=14)

No 3 (21.4%) 0 (0%) 3 (50%)

Yes 7 (50%) 6 (75%) 1 (16.7%)

Non evaluable 4 (28.6%) 2 (25%) 2 (33.3%)

* One patient (Certolizumab) progressed and initiated a new therapy before the first tumor assessment

ORR      87.5%           50%



Phase 3 CheckMate 067 Trial

N Engl J Med 2015;373:23-34





ORR



Ipi + Nivo
Ipi + Nivo + 
Infliximab

Ipi + Nivo + 
Certolizumab

Gr 3/4 TRAE (%) 55 50 75

CR (%) 11.5 16.7 50

PR (%) 46.2 33.3 37.5

ORR (%) 57.7 50 87.5



The same thing?

• ICI + TNFi initiallly

• ICI → irAE→ ICI + TNFi



Summary

• Rapid onset of Type 1 diabetes can result with the use of ICIs. The 
best management is early recognition of DM symptoms and on 
periodically blood sugar monitoring. Future studies are warranted to 
identify risk factors associated with ICI-DM.

• CMV infection must be considered for refractory irAE hepatitis cases.

• For a patient had developed ICI-SJS, successfully rechallenge ICI may 
be achieved with adding TNF inhibitor. 

• High response rate in Ipi/Nivo/certolizumab cohort deserves further 
studies. 




