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ABSTRACT —— Background. Immune checkpoint inhibitors are the standard of care for non-small cell lung can-
cer; however, immune-related adverse events have been reported, and appropriate management is important.
Immune-related renal failure is one such adverse event. Most patients with immune-related renal failure respond
well to steroids. However, some patients develop steroid resistance, and residual renal dysfunction is associated
with a worse prognosis. There is no consensus on additional treatment for steroid resistance. Case. The patient
was a 72-year-old man diagnosed with ¢cT3N2MO stage IIIB squamous cell carcinoma of the lung. He had received
carboplatin, nab-paclitaxel, and pembrolizumab as initial therapy. The best observed response was a partial re-
sponse, and he was admitted to the hospital for further investigation because of worsening type 2 diabetes melli-
tus during the third course of treatment. His blood glucose control was relatively good; however, on the eighth
day, he developed increased fatigue and elevated serum creatinine (S-Cr). Although fluid replacement and antimi-
crobial therapy were started, his renal function worsened. Under the suspicion of immune-related renal failure,
steroid therapy was started on the 11th day; however, his renal function did not improve. On the 13th day, hemo-
dialysis (HD) was started. His renal function improved and HD could be withdrawn, with his S-Cr level improving
to the baseline level on the 27th day; thereafter, the steroid dosage was tapered. The patient’s renal function has
not worsened again. Conclusion. We experienced a relatively early onset of immune-related renal failure. Early
treatment with steroids and temporary HD may improve a patient’s renal function.
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Lt BB 0 28 72 5 7. 3 o — A HATH I 2
FEIRIR AVEAL USRS A A BE L7z, iz > b o — v BT
o7z IWMHICHBRBEOMMm LML 2 LT F =~
(SCr) O LA b #Hil, DU SRIEHE L BIA b BERE I
WAL 72, SRR R E 2 BB 1L HICATFa A F
7OV AP BG D BRI X TEAL U4 13 9% 1S L& HT
(hemodialysis : HD) % B#s L 7. BHEREIX3E L HD

EHEHCTEE 26 M HIC SCridRX—AF 4 X ETHHL
72, TOHBATOA F2HE L T2 S EHERE O TR
. FERR. LR LTS 0> G0 B S I 5 & AR R
L7z, Bflox7u A PG EREICE Ue—Rm %
HD ffH TERRREIR S 25847 L 2 Wil R ED D 5.

%5 ARG — JE/DMIRahlifE, €T = v 7 R4 > FHE
g, RS, MEHENT, AT aA NV AR

T o=

FAERAT Y A TERI[D LT HHEFT = v 7 KA
>~ FBHEESE (immune checkpoint inhibitor : ICT) (&JE/
FUBEAJ%E (non-small cell lung cancer : NSCLC) # & &>
A ISR TW5D 18 — ) TICIHG12L %
Kk 4 7 092 B3l A & P R (immune related adverse
event : irAE) 2" SN, ZOMIEHEETH %. irAE
12X ICT B 512k 5 2 BE5E (acute kidney injury :
AKD A3 ) o> irAE L HT 2 EMTH 5.4 50IEH
MR EOKRLZHIIA T 04 FICxF$ 2GR TEA R
HTH2H, A7aA4 FESTHUE L2 WEEDBN
BB L TlE—E D W 2w,

GBS A & R AT T ) X< TGRS RE
B REELRZ SR L, AT 04 ROV ZAEEZ T L 72
AIERRBE B E DDA SIS, — WY e ML BT
(hemodialysis : HD) ®3BIIHERE TEHEGEACT % 5 A7¢
FUTHRICYEE L7z 1 2R L 72720853 5.

iE Bl

GEB @ 72 .

FFR A, O F .

BIWRE © X — 14 8 H TN & Mk & 4 5 B3 1 ks
WD 72D YT SN, KA TR P b R
cT3N2MO stage IIIB programmed cell death-ligand 1
(PD-L1) tumor proportion score (TPS) 25% & Wi X
7= (Figure 1A). A& MAM OB H H S T8 % 720,
iy &G & PEFE L 72720, BURERGHE 21T - 72, BRIRIE
X stage I1IB CT& ) (LB O WG 72 - 7228,
WEES & Get% CTad % Z & 2 E R L IV I NSCLC (2H#E L 72
EHEASEIRE Nz, FFEIH XD FIERAHE LTH IR
TIFUAFTNRTY TR I ARATHY) AT TH
Blaa sz, 529 A4 72 VAT, BRI ITES =R
7257z 4R 10 HICA, o F i EFRICEZZ L. 1
B 263 mg/dl & Fifii, hemoglobin Alc : HbAlc 84% &
B 2RO, AR EH I AR L7z,

PEALIEE © i 2.

ErPEhE ¢ IR ZE VRN AR, IR PR (R0 R I
7 L7 F = (SCr) 1.93 mg/dl, JEIKANHH 72 2505 bR 95 1
B R B ALE 25 HE S S D], 2 BUBEIR W (B 5 RE
HbAlc 6.4%), & IMERE.

AETIEE ¢ BRJERE 20 AR/ H x 52 4, RIS ;5 BRI

PIREE : VYV F27) 7F > 5mg/H, BTy 4
mg/H, Y0 X%V —)200mg/H, TV XTS5 —)
20 mg/H.

ABEREBURE © B 161 cm, K5 554 kg, HakisH, &
i 36.8C, MRIH 115/min, I+ 108/62 mmHg, SpO:z 98%
(BN, L - RIS RE 2 L, IR - )T
JEdE 7 L.

ABERE AT WL - AR A CIIHE 263 mg/dl, HbAlc
84% & LA Z ROz HRRBBIZ O W TR MiE R FE = H
(blood urea nitrogen : BUN) 234 mg/dl, S-Cr 1.96 mg/
dl EXR—=Z2F A ¥ L LBEEZ RO % h > 72 (Table
1).

AR (Figure 2) @ ABERFMEMAECIE CR7F K
515ng/ml & FHZFRD, YLy I VBT HNVERF T
5 —¥ (GAD) PuRRPLA > A 7 —<5HEN 2 (IA-
2) PURIZBEVETH ) 2 BRINEIRIF O E L S L7z, 3
J% H 7> 5 basal supported oral therapy : BOT ZBH#4 L,
MhE = > b — VIZHEBR R TH ), W RIESVE
R L7z, ABERIEFEEZ R L TW 72253 8 i
HIZ 39C R L BRI E RO 7. T OMWDFEIRE L
T BHHIG R FIE F ORERIFRRD e dp o 72, MR T I
C o8 H (C-reactive protein : CRP) 749 mg/dl &
5, BUN 322 mg/dl, S-Cr 3.02 mg/dl & EHrEnEE %
FRO7z. 55 H D A A SRR IR AT E & 7
0, BiAKIEZ ZRE L TR Z BIgE L7z, Bds X R =0 IR
AT S 2 2 M SRR IRIRIZER D 2 v b 0 O3H)E B
THh2 I ERHRBFE AL T2 Z & HMMEG%
# W& L, tazobactam/piperacillin 9.0 g/H ZB#s L 72, 45
10 99 HIZIXR MBS A L7z 728, 7ua+ 3 F 20 mg/
H o &R G- & JREE 2 G L7z, FUREAO BUS
TRHFTHo72. LA2LE11HHIZ CRP 1753 mg/dl,
BUN 49.8 mg/dl, S-Cr 7.81 mg/dl & T 72 2 B RE DAL
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(A) Chest CT at the time of the lung cancer diagnosis shows a mass (maximal diameter: 63 mm) in the

Figure 1.
upper division segment and enlarged mediastinal lymph nodes. (B) Chest CT performed to investigate the exacerba-
tion of the renal function shows a reduction in the tumor volume. (C) Abdominal CT performed to investigate the ex-
acerbation of the renal function shows no findings suggestive of post-renal renal failure (e.g., hydronephrosis). CT:

computed tomography.

Table 1. Laboratory Results on Admission
Hematology Blood chemistry Urinalysis
WBC 4900/ul TP 6.7 g/dl pH 55
Neut 65.0% Alb 40 g/dl Protein 1+)
Eos 1.4% T-Bil 04 mg/dl Sugar “4+)
Baso 0.4% AST 11 U/l Occult Negative
Mono 45% ALT 9 U/l Gravity 1.02
Lym 28.7% LDH 185 U/I RBC 1-4/HPF
RBC 310 x 104/l ALP 234 U/1 WBC 1-4/HPF
Hb 95 g/dl CK 38 U/I
Ht 28.6% BUN 234 mg/dl
Plt 12.6 x10%/pl S-Cr 1.96 mg/dl
Na 140 mEq/1
K 43 mEq/I
Cl 103 mEq/!
Glu 263 mg/dl
HbAlc 8.4%
CRP 0.38 mg/dl

ZRRO 7z, WIEHRHAL CT TIEEREZ 11 cm BETHS
DR ERIIEHTCE LR VL OO X-149 H LKL T
Bomm FREEBR L T 7z, KEHES OB SR B A4 % bt
9 BT RAEERD 72 > - 72 (Figure 1C) . F 72 E3EHIZDO W T
B O R % R 72 (Figure 1B). JRHP B2 I 707
o 7 ¥ (microglobulin : MG) % JR 1 N-acetyl-B-D-
glucosaminidase : NAG @ L5 % 588, 502 B8 2

b o AEIEAT IR IR S8 B> 72 (Table ). 45 11
35 LA S BERFIRATRL & 3 L B BT S5

TAE L LTHIFELGWED T ETh o7 B D EE

S7z2%, P/ IMEEZ PR L T 72 2 & 2 S ARSE I
BB THo7z. FHIY AT FISVAFEGEE LT

AFNVFTL K=V 1000 mg/H % 3 H EREEIRES
L7z, L2LEIBWHICREKTIZRDOZWVWDH DD
BUN 952 mg/dl, S-Cr9.27 mg/dl & ¥ #%aE o o 3% 1% 7%
{,HD 2B L7z, 2704 F2OV A#ERKRITTL F=
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»v'11 ~ (prednisolone : PSL)60 mg/ H CTHkfe L 72. 25 18
5 HIZ BUN 469 mg/dl, S-Cr 247 mg/dl &% L, M H
THD E#& T L7z, HD Wi CHREIZR E 52 biE % <,
1500~2500 ml/ H 2 TR 7z N T\w7z. HD & T 1% b 38
e SR L, 5526 % HIZIX BUN 298 mg/dl, S-Cr20
mg/dl EX— 25 1 YFEIZSE L. PSL60mg/H,
40mg/H, 30 mg/H & 1 #8412, ZD#HIX 2 #4112 5mg
3O L PSL 5 mg/ H £ TH#lliik L T\ %55, BEHERENS
IR EHEL TR 5.
E A

AR | S22 ) I S5 A BRI s A1) & ICT PR
PLEDOREATHRICFIE L, AT 0 A F7OV ZAHE TR
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LN: limit of normal.
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Figure 2. The clinical course of treatment for immune-related renal failure.
Table 2. Laboratory Results on Day 11 of Admission
Immunology Urinalysis
MPO-ANCA <1.0 U/ml Protein 2+)
PR3-ANCA <1.0 U/ml Occult negative
ANA 40 Fold U-TP 97.0 mg/dl
Anti GBM ab <20 U-UN 195 mg/dl
Anti ds-DNA ab <10 IU/ml U-Cre 624 mg/dl
RF 5 1U/ml U-B2-MG (LN: =230) 63869 ng/l
Anti CCP ab <185 U-NAG (LN: 0.7-1.2) 31.7 1U/1
Anti Sm ab <1.0 U/ml U-Na 63 mEq/!
B2-MG (LN: 1.0-1.9) 16.2 mg/!1 UCl 46 mEq/!
al-MG (LN: 12.5-25.5) 36.9 mg/I U-K 21 mEq/]
1gG 611 mg/dl
IgA 155 mg/dl Immunoelectrophoresis
IgM 73 mg/dl of urine BJP (—)
CH50 384 U/ml of serum M-bow (—)
C3 94 mg/dl
C4 31 mg/dl

HDHWVIEPDL2 LG HET S MEE/ 70—
FUPRTH 5. MifakEEE T iR 2 G k352 & T
PUEBS R R3S, NSCLC & UH6, B4 g g
PO —DTH 5.3 — ) TH 4 % irAE 5 &
AU, SR B SRR B L R AR R K 455 & TR L,
Wi HERRTH L. 4 XA TR XY TIX 5 5%0EH
HEREEOHRE & LT, KEYNOTEA407 i Bk Tl 4
grade 3.9% (11/278), grade 3~5 14% (4/278),

KEYNOTE-024 #{ B% < & 4 grade19% (3/154),

KEYNOTE-042 #l# Cld4: grade 1.9% (12/636) T&dH -
= 13 AKT O FR & LT, Baitk, B Btk LBl
DENEETH 5. AIEBUIHIRC & 2 iE % E
BRI e 72 o 72, IR R CE RO % <,
Bk % BE o 720 R B2-MG @ I 7 E A R R NAG
5 S IRANEREEATRIE S 4L, PURNSEA L D FEEEFE D
HE HL 2 & 2R RN VE VR PE R 4 (acute tubulointersti-
tal nephritis : AIN) & JEM U7z, Seye B sE & o 5K
E LTI AIN DS TH 5.56 o fuil & L THREK
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KB e 4 7 0 — Ve fEht, BEVERSESE 2 G ShTw
5.9 JRREMREINZ B A MNII EZECTH 2 DA T lE Rl
WA S HETT L e Ao 72, i ol-MG R i B2-MG @
BERE LA S, BlMEAT VSR ERARES 58 F I L 72238kt
9 722 ML AR 1% 72 <, proteinase-3-anti-neutrophil cytoplas-
mic antibodies (PR3-ANCA) <% myeloperoxidase-anti-
neutrophil- ANCA (MPO-ANCA), ¥ifkERIRILEBEDUA
EBEVEZE o 72, FRAIE Ik B PR B S8R AN VR % 4K
ELTHIENIAETZHETH D, FERSENE, 5
LR A BN S, AIN OFEHE L CTHEAMEI DL
<, MR AV R EGAE R FESS 1, systemic lupus
erythematosus (SLE) %50 H e SIS v Tw
5. 10 PURHIEAISTH 0, M IEAE R BE R 5 % 5E 9
FriidZz U SEAIVED W RBE 2 85— 2Rt - 72, B bRRELY
EHER OB BLIEANIA > A YRH DR TH -7z, Bl
JaVEPOREANC X 2RI/ ETE RS, F7
N N) F XNV E B EREOHRE IR, T2A L
RTTF VI AT TF L U CRMIRME O IL)R
BN T DA FF > b5 ¥ AR— 5 —~DHAI
HAEG L, BHEEEIP VWL ENE. FEBEICALVET S
F XD FE L7z AIN OEGpIEA 7% <, Wi b
Bt 7 HUNICHE LTz 1 F 2238500 JIN & L
< %
(NSAIDs) DWIRIEIZ R <, 781 b ¥R ¥ 7HESE (pro-
ton pump inhibitor : PPI) ¥ X © AR L T 7z, B
L S E AT T & TH WD O DOARGRER] O REEIE
R R B9 2 S92 P R i I 5 & S8 T L 7.

BRI B BT ICT $¢ 5- 4G 2> S F89E £ TH ULl
14 H & D HAGE DD b HIAJE B I3 5-1& 6 AL TIIE
L7z.12 %5562 6 1AELL e U CHEE L7261 & it
HEINTEBY, ICIHEGHEDDH S AKT I L TIEHEICR
FEHEEREELZZEETLLENH 5.8 FEREDY A7 L
L CiHEHHT D eGFR KT X PPI NIRA S VT S % A%, &
JEBITlX eGFR 272 ml/min/173 m2 L4 F L, =V X7
FV=NENRLTBY) ZOND T 5.12 /Mo
irAE L D& LV e S, irAE & LT 2 BIBEIRE
DEALR Z DA HEVEIZ OV T HHRIEENTNS. 13 K
JEBITIZBEEZR D A Y A Y2 BT HIRETH O, b
I PE— VARRIZIrAE 25— K72 5 72 RE XS 2 T
X 7 . Common Terminology Criteria for Adverse
Events : CTCAE v 5.0 T, grade2~4 ® AIN % & &>
irAE 12 X % AKTI3R3E & 2 50 1 N5 250 W E# T
HY, ZLTEFETRD DU Lo LHESETZL v
WA IO irAE ERIBRICI I 7 2 ) — VBET = F
WEEDGIEIHIF OB IR S-Cr EAD 2 LY E121
HD #Z K3 25— D WHE 22w, ICIHL-%12 AKT
ZHRIEL, SCrAIN—ZAF A > 25 LI LR L7E

\» nonsteroidal anti-inflammatory drugs

#T, HD 25WifT S 172 13/138 61 (9%) D H 5, 6/13
Bl (46%) TEAEREASLT L7z, 12 RAEBNE S-Cr 25 EH-
AIEIZ 72 > T 5 3 HBICA T H A ROV AP % ]
L 722583583, 6 HERICHD ZBMA L, 4526 H 121
SCrANR—AF A4 v F TYEHEZRD 2. KAEFTIEEHE
RS DSBS L 22 b A7 a4 o3V 2
AT L7225, DSASIEFIET A KT 4 > CTld g
BB ISR L C PSL 1.0~2.0 mg/kg/ H O 5- 254 4% &
nTHH, AEFITIE PSL 50~100 mg/ H DOF5-T+45
Tho7oniEMIZH 5. 15 T REWRDACHTE 7 >
F—3 ZDHEATIZRDO LWL OD AT a4 K758)L APk
BAtith b S-Cr @ L5 % 38 7272, B EeErls R & 1%
D LETHD {352 & & L7

A7 A FHEG-OATHE LT REIIEETE v
%, BEHTBMGIEENCE L Tid—ED BE 2 <, IR
TERREIR A IS L e A5 S MR & o el 2 & 2 L%
DBH 5.
RIEMLERFREEICB W T AT O A FiEGT®#EICZ L
WHATH IR HD 203562 L TRX—RXF A4
CETHHET HEEESD B
¥ &R

ICT & Bl 1 Puda 40 O F ek & it 76, N
RAHRF R E A J80E L A 7 1 4 KL AR LB — K
7z HD CTeis U197z 1 Bl % f&Ek L 7=, i AKT @ 5K
LB X B EEN L2 LT, BifloxTru 4 i
G2 U728 o — Ry HD TR— X F 4 ~
T CEET UMD D 5.

A SCNE N BT 2 FHH OFIREASL - = L

HEE  AREBI OB D20, BEEE AR O E A2 Sk
WCTRDBY L7z O EfLBR L BT ET.
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