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CASE REPORT
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Hemophagocytic Lymphohistiocytosis That Developed Soon After the Initial
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and Thereafter Deteriorated Rapidly: an Autopsy Case
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ABSTRACT —— Background. In the treatment of lung cancer with immune checkpoint inhibitor (ICI), immune-
related adverse events (irAEs), which are adverse effects that differ in nature from those that occur with conven-
tional cytotoxic anti-cancer agents, may occur and can sometimes even be fatal. Hemophagocytic lymphohistiocy-
tosis (HLH) is an infrequent irAE, but it is a significant adverse effect with the potential to become severe. Case.
Atezolizumab, an anti-PD-L1 antibody, was administered during secondary chemotherapy for postoperative re-
current lung adenocarcinoma. Nine days after the initial administration, the patient developed HLH which did not
respond at all to any kind of treatment. Multiple organ failure thereafter occurred, and demonstrating a super-
acute course the patient died only 17 days after the initial administration of atezolizumab. It is highly likely that
irAE was involved in the occurrence of HLH in this course. Conclusion. Physicians should bear in mind that there
is a possibility of fatal HLH occurring within a very short time after the initial administration of ICI treatment.
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FRELEIWEH TH 2 A EHS (irAE) AEU W TH o 72, KRR, ICHIHREY NS5 %5 H M
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2014 LR, faEF = v 7R A ¥ FHESE (immune
checkpoint inhibitor LT ICI) #&E#EZ% < OFEHE C#)n
L% o7z ICIIEHETIE, PEROFMIaEDIASAH] &35
BRIEH & LT A EFHS (immune-related
adverse event LT irAE) 252 & 5 Z & 3% 0, 4RI
P28, HOSREME K% L, BETEINERDY S 5
IrAE T A FI A4 VI Rl ENTnw5. 12 $72Fh
EWEM & U CMLERE M) > 7Sk ERE (hemophago-
cytic lymphohistiocytosis LA ' HLH) 2S5 & 1t T w
% .36 Zen|Fk 4 1%, programmed cell death-ligand 1(PD-
L1) %3 5 ICI Tdh % atezolizumab ZfEH L, D
PIEFEG5-25 9 HHIZ HLH 24 U< 14 H HI1Z1X grade
A DOFMBEFEL R, AT a4 FOV ZAFE I OSET
PIMPZ G253 17 H BIZIE T L 72 5E B 2 FE5R L 7-.
TRBLEA T, BHEREREEIZITIT TN C HLHEK T3
T&7. ELDTRWMTHEHRMEOR® T, BEOLHE
Wi U C QR IERI T 5720 T 5.
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Table 1.
Antibodies on Day 14

P L, MEHEEA LR L),

BLflJiE . Ex-smoker (1 pack %20 years).

BUREE © X —34F 11 2K SPHliRa & 2, Molkss
Ai FZEGIBRAR % fitifT L 72 (pT1bNOMO). EGFR #if{x12
HEEEtE, ALK #faFiin)#kat:, ROS1 @ Fim Rk,
BRAF-V600 it fr T-Z LBk, PD-L1 feiE gt TPS 0%
TdH o 7z, M AL HF i cisplatin + pemetrexed (LLF
PEM) 4% A4 7 Vv aElE L7z X-1411 HIZHET
W, 4TRSS, HhEY > SHi#7 ICHESsH Y, X -1
£ 12 H #* & carboplatin + PEM + bevacizumab (P
BEV) # 4% A4 27V, PEM+BEV % 344 7 VI L
7z. CEA L5Em o7z »EH;#A L (PD) & HIlF L, PEM
+BEV & 5-20 5 22 H HIC ok b9 & LT ht
PD-L1 #£ atezolizumab 1200 mg/body % #5-L 7=. Il
PG5 W (day 1) WCEIFEA & %2 20 > 72 A5 day 9 KB 12
383C DIEEMN D Y, Pz Lz, MMty >~ 7
VIEMGHE T RE 220, MR CIXERE o/

WA 53 - 72. Table 1 12 atezolizumab $5- 7 HHi T
» Y PEM+BEV O#¥5- 15 HHTb H % day 7, 3

B HTH D day 9 WY — 2 o day 14, JECTEET
@ day 16 & i, A b7 —% 2R3, F 72, day 14
WCATHA B2V ZAFISERN L 72 &40 3 CHik oG R b
S0, FE#EUX gradel (LLF grade 133 -_XTCTCAE v
5.0 IZH#EHL) TdH V) , fREG]THIE L7z day 9 K HIC 40T
P FEER (grade 2) B D day 10 12D FEMZZ L, W
EBHHE CT & FElt L 72 2SI 2813 7 < S8R D A &

The Hematology and Biochemistry Findings on Day 7, Day 9, Day 14 and Day 16 and Autoimmune

Hematology day 7 day 9 day 14  day 16 Autoimmune antibodies day 14
WBC 5170 5280 2700 11340 /ul Anti-nuclear antibody <40 fold
Neutro 41.2 64.2 78 72 % SS-A/Ro <10
Lympho 435 16.3 14 19 % SS-B/Ro <1.0
Mono 124 15.7 6 6 % PAIgG 198 ng/107 cell
Eosino 25 27 0 0 % Anti-smooth muscle antibody <40 fold
Baso 04 11 0 0 % Anti-B GPI antibody <12 U/ml
RBC 420 441 4640 467 x10%/ml B-D glucan <2.3 pg/ml
Hb 14.8 16.3 16 16.2 g/dl Pro-calcitonin 3.11 ng/ml
Ht 429 452 46.1 46.4 % Triglyceride 217 mg/dl
Plt 181 138 1.7 29 x 10%/ul Ferritin 30804 ng/dl
Soluble IL-2 receptor 11900 U/ml
Biochemistry day 7 day 9 day 14 day 16 day 7 day 9 day 14 day 16
AST 56 33 309 598 u/i T-bil 04 0.5 43 7.3 mg/dl
ALT 103 48 218 349 u/i Crn 0.89 0.88 1.18 379 mg/dl
LDH 277 251 941 2323 U/l BUN 11 10 19 69 mg/dl
ALP 282 243 525 576 U/l UA 74 6.6 6.2 17 mg/dl
YGTP 403 312 772 1004 U/l CRP 0.18 04 18.11 8.13 mg/dl
CK 88 118 196 9468 u/i
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Table 2. The Clinical Course, Medications and Grades of Adverse Events

Date day 1 days 2-8 day 9 day 10 day 11 day 12 day 13 day 14 day 15 day 16 day 17
Atezolizumab Unscheduled Admis-
Event 1200 mg/body visit sion HCU
Levofloxacin Vancomycin 2 g/day, Meropenem
500 mg/day hydrate 3 g/day
Medication Methylprednisolone

1000 mg/day

Nafamostat mesilate 100 mg/day

Adverse events’ grade by CTCAE v 5.0

Fever increase 0 0 2 2 N.D. 1 2 2 4 3 0
Thrombocytopenia 0 N.D. 1 1 N.D. 4 4 4 4 4 N.D.
Consciousness disorder 0 0 0 0 0 0 0 4 4 4 4

Liver dysfunction (AST) 0 N.D. 0 0 N.D. 1 2 3 3 4 N.D.
Renal dysfunction (Crn) 0 N.D. 0 0 N.D. 1 1 1 2 3 N.D.
Lung edema 0 N.D. 0 0 N.D. 0 N.D. 2 4 4 5 (Death)

N.D,; not done, HCU; high care unit admission.
% BN o7z, day 12 BASTEATR Y >/ SHER b L7278, — AT - iR mAs & St CTh 0 &g

AT ABEL 7z, MR A AE4T L grade 4 & 72 - 72
(Table 2). DIC 3 # & L T nafamostat mesilate 1.4 mg/
kg/24h #BME L7z, day 14 RHHAKEZ A F CHHEM &
i LTW228, 6 S A0 5O ICIS S5, FIIR
9, FEEER L, MWPGIMEALE 2, I RAT—a—
< A4 — )T EIVIMI & grade 4 O EikbadE 34 U 7.
PHERHLAE CT, BHERYLHE MRI & & IS 22213 22 b o
7z. M7 — % (Table2) ZTALL Tw/z. JH CT
T AREASHHBL L Tz (Figure 1B) 45, BEERF TR
TR PAIS 5D 72 SRR 12 70 <, W RLHEPH 12 S8 2 o0 RN
&7 BIETBIRZEE e o 72, WiAKEE, 3 —IFIFIE
HHTHLE BNP (260 pg/ml) 2 5 JRLJEME &R L 7=,

day 14 B¢ T sk (grade 2), U ¥ 8§ (grade 2), i
IR (grade 4), WFIHE RS (grade 3), Bkl
(grade 4), FECBEPERIAEIC X % A4 (grade 3) 72
&, LB A4z DIREE T - 72 (Table 2). HHif%IZ HLH
DFIEIRTH o722 EAVHH L7225, HLH O & 72 1
9 % £ FE Y AV ARAZ, day 14 O (Table 3) THL
il EBV, CMV IZBE&G % — > ThH ), EBVDNA
D 3 —EHEGHTETH - 72 2L T D B R T b
EBV O I3E1%ETH 0, EBV KO HLH 5%
T o727 day 12 ORISR, SR L 274 %
FHUR, 4 ¥ 7V PRSI AS, MR 22 A (UF
A, MRS 22y M), BT — T OVIREF AL, WK%
FME AR - DU X CEMETH - 72, day 15 1258
BHSA1C 0 MR oA (5, BixS 2y M) %,
day 17 B CIREIC b 5B NRT I & 1 7 — 7 VIRBAE &
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JERE K O HLH X/ ZEMN TH - 72, day 14 BF )5 TirAE
LHIWT L TAF a4 K73V R methylprednisolone 1
g/day x 3 HH % 9Z0E L 72. day 16 (2B AE 21TV, )
FE 14 cm HoO, HEEK 23/ul, S-8EA%ER 13/ul, BEF1 247
mg/dl, ¥ 79 mg/dl, —HGHIREERE, Satidr, Muz
MADKEMETH Y, B & E ORI SEE T R
R h oz, AF0A K8V Z2H D HREBIUIEST L day 17
RIS N7z, FEPNEIECFENGARNE S X 2 I A
G EHIWT L7z (grade 5). BEBRKEOAL T, [ HAEEEMF
% 2t L 7.

BARFR R

JIRRELAR VAR B SENRE D P WL T, I35 R & 8 =
7z BRIERIZ ) 2 NBREE R SOE IR L 7 < B i b
D3, < BREETFEEICIMBERE &R (Figure 2A) 253 1,
FARBEE X HLH o —idk & HIWF L7z, A3ER Y > /36
(Figure 2B), W15 B4R (Figure 2C), NFHHLEE TR
IZIMERE SR A - 72 (Figure 2D). W& Tl Mg
WO & MEREEARDD > 7z, Bl TLEATRPNSAT W H37
i L, BliBE RS TR AT EE A S 4, ARDS O
1% CTd > 72 (Figure 1C). s, B, BB IZIE SR
7TeCTun7z, BRSO TSRO N8 7T, A
THESS, HERE Y o SEIHT XIS IEE SR G
»H Y PD TH 7o, HilEENE, FHEBY >3, Z£WLE, BT,
D, BRROEICIEMRE O IE R <, EitoB Aoz
BEDICHHROERBII 20> 72, B HEIURIZ TR
TEETHD, day 4RO T =) F > LM IL2R

425



Fatal Hemophagocytic Lymphohistiocytosis Occurring Soon After Initial Administration of Atezolizumab—Yamaguchi et al
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v

Figure 1. A. A plain chest CT scan on day 10: No abnormal findings are seen. B. A plain chest CT scan on day 14:
A marked increase in pulmonary edema is observed. C. Alveolar autopsy findings: Hyaline membrane formation is

seen in the alveolar walls.

Table 3. Viral Serum Tests on Day 14

antibody . cut off

index copies value
serum Mumps IgM 0.06 <08
serum Mesles IgM 0.12 <08
serum Rubella IgM 0.23 <0.8
serum HHV-6 IgM <10 <10
serum HHV-6 IgG 20 <10
serum CMV IgM 0.49 <08
serum CMV IgG 6.8 <20
serum EBEA IgG 0.3 <05
serum EBVCA IgM 0.1 <05
serum EBVCA IgG 52 <05
serum EBVDNA copies 210 <20

HHV: human herpesvirus, CMV: cytomegalovirus, EBV:

Epstein Barr virus.
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DI EMEHIERITHBIL, BT AT RTORE
#AYHLH ISERF S 20T Td - 72 (Table 1).

zZ =

HLH (& familial hemophagocytic lymphohistiocytosis
(fHLH) 72 EREEO —RED b o &, HORERE,
VERE S, J&GehE, A 72 SRS 5 kM secondary
hemophagocytic lymphohistiocytosis (sHLH) A%3 5.8
AIEBNIRIEIED % <, FEmicd sHLH & # 2 5. &
X ZITERALCTE TR Y, AENESS BY R Bkt o
PLASAFI B O W R IZ IR AS, EITIFIrAE & LT
sHLH &3 XX & bbb, fHLH %% L 72 HLH2004

AL, O 5 HULEOFRE HY, @ “MIE"
L, @ 2R LomIkKEA" 2L, @ “22EkK Y
FYtI4 F265mg/dl AL &L, ® "ML R
WT&Y, ® NKMEE WEEd, @729 F >,
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Figure 2. Autopsy findings: The arrows show hemophagocytic cells.

®SIL-2R 1FFCA A MEMAAE AT L 72729, 5IHH
VBB 2 RS 5 2 ok TId HLH 3 ERTICIE S
TE&Lho7z. FbFD sHLH IZIX, MAkZWLACIZ
BEEINTZBWREIGFHE L 2 nE SN T8 )
MIGIZATDH, day 14 BT 5 02D irAE L2 W L
THYURFIT LA EMED LD 572 sHLH 2 e 3 5 2
LIIWEETH -7z, LB TE TWwiuE, B D review?
XA r~ra7y) v RERER P IL-1 JufkRikic
KX L B o720 D Lt

SCHRARE SR L 72 B0 C LI/ Mg < ICT & BIE L 72
W HLH EHE2SIT & A &7 L, Mk o irAE
BA# D sHLH & #EEnl o ICI # 5%\ L TAFa (4 K
BRICELSIE L2y — ZADOMEDRVHD 2 EETH
%36 AFEBIO X 5 12W B 5- D day 9 ISFAE L, hHE
MAZEITH>TD day 17 ISFE T L 72 88II BT 20 . it
6 FliD ICI IZ DWW T ORIWERHIRE O reviewlo D3 b,
50000 {1 @ irAE T sHLH (& 5§ % 38 ] T & - 72975,

irAE & L Co sHLH IZEIEFI 2% < B THI B 10 Bl
0, AJEH L [FEERC ICT O P 5-C 4 Bl sHLH 34
U7z, fHLH & sHLH 38F 2357 0, FEIC H s
Bt o> sHLH O ZEIEFI B HEH ST 5. 1112 R
PSR O sHLH 1%, BB OFEED LRI XD
macrophage P#E:AEZAE L %. irAE & LCT® sHLH 3 [
OB EZ 2 o, AEFS PRI cE/%56 1
REOBNMER D4 H - 721X Tldd v, sHLH %= 5=
BT HILTHMTEL T —ADRESHNT a2 d LI
7\, EBV B3R 5 O BBYH o sHLH % H #1912
REERS 2 M NFHE R B IR NFHE 720 T <, Pl
WEHE S sHLH I3 BRI REEETH L 2 L& L
W EWIT R,

F72ARGEBNE, WidE 2T PD 2 - 727212 atezolizu-
mab #5-% PEM + BEV ORIEHI & TH H 12475 72,
PD 725722 &, BoMiNaMEHLAS A A PR 5] ]k T 1E 12
725722 LD RIS BE L 2T REE DS D D, AE

Japanese Journal of Lung Cancer—Vol 60, No 5, Oct 20, 2020—www.haigan.gr.jp 427



Fatal Hemophagocytic Lymphohistiocytosis Occurring Soon After Initial Administration of Atezolizumab—Yamaguchi et al

Bl X 9 7% ir AE KR O EEEASH 5 sHLH & JEHF Ik
RE R BN YEHL AT AR 20 & OARIEWIM & DM %, =G
DEMIZEVBHLTWIREEEDNDS.

AFEBNZ DOV TUL B BTN & % 2 FRIMAS SRR
P Rl S 2 R A BIC OGS o THREBES PR L, 8%
BEMEH R & LT HAREE ffi 3438 2020 45 3 H 51312
BRI 2 B b 3BH L 72,

ARG SN BE 5 B H OFREAHIC - = L
AR R B & WU 72 72 Te RIE RS R B R (B

PR GRS v 7 — B TR R L) | RS TR 1A
FENIAES A TIGY S| ARV B 8
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