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2mg/H, ¥V A7 —) (salmeterol) WA 100png/H,
7 VF 7 (fluticasone) W A500ug/H.

HUWEE © 20214F 1 7, BERE 2 FHIC ARBE~E
Pk Sz, FEEE T SARS-CoV-2 PL A A5tk T
D, MikiEziRo7 (Fig la,b) &S HEREID
COVID-19Mifig¢ & L CABEME D I8t & 72 o 7. MR
B CEREREREE 2 D 7 0 EREL Y A 27 ANE v &I
N, EBIWHEIY FFH9 2% VY (dexamethasone)
6.6mg MIMFHEZBIE L 72130, H3WH I h Ay ¥
#1)V 7 4 (heparin calcium) OJZ FiES % FI4a L7z,
L AT YNV (remdesivir) 7 EDOHL7 A v A3 ITMEH
L7Zah-o7z. CRPIZEE 19 HI29.66mg/dL, £55%% H I
1.30mg/dL & B EN A SN2, %89 H1210.72mg/
dL, #1293 H121064mg/dL & B LA L7z, Lo LERE
LDEALIZZ <, 512, 13 HICPCRETERME L o7z
720, HI3WHICEEEE o /2. ZO%E 209 H IS
W2 B L 72720 TR AWRBEICABEE 2572, ABERE
1% 02 2L/min TSp0:z 95% CT&H - 7z. SARS-CoV-2 PCR
EETH 725 0D COVID-19MEGIC L b b D L%
Z, WWEMEmiEHBLC, I /%421 Y (minocy-
cline : MINO) o5 %#F4a L7z (Fig lc, d). taficz
LWwz®, Aua~4% 2L (meropenem : MEPM) ®/¥ > 2
<4 ¥~ (vancomycin : VCM) 2810 ¥ 2 72H0Z%) L
Lotz ZOBBMKITSEEET, HE3MHHIZ028L/
min T SpO: 92% F TIFMRREAEAL L7272, ARDS &
HWFL, WBXYXF VL TL F=va > (methylpred-
nisolone : mPSL) 1,000mgiZ & %7V AP % BiG L 7-.
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Fig. 1 Chest computed tomography findings. (a, b) Chest computed tomography on initial hospital admission showed mul-
tiple ground-glass opacities (GGO) in both lung fields. (c) On the 20th day of illness, several GGOs appeared and some of
them were noted to be thicker than previous ones. (d) GGOs progressed into consolidations. (e, f) Lung shadows were
noted in all lung fields, which became progressively darker from the abdominal side to the dorsal side. This is character-

istic of acute respiratory distress syndrome.

Table 1 Laboratory data obtained on admission

Hematology CK 74U/L Infection
WBC 15,950 /uL UA 9.3mg/dL B-D-glucan 281 pg/mL
Neut 96.3 % Na 149 mmol/L CMYV antigenemia 167/50,000
Lym 24% K 4.1 mmol/L
Mon 11% Cl 105 mmol/L | Urine
Eos 0.1% Ca 75mg/dL Protein (1+)
Bas 0.1% 1P 41mg/dL Glucose (=)
RBC 383 x10°/uL Blood (3+)
Hb 11.2g/dL Serology Ketone (=)
Plt 80 x10°/uL CRP 6.19mg/dL WBC 2+)
KL-6 1,910 U/mL
Biochemistry BNP 50.8 pg/mL
AST 26U/L
ALT 30U/L Coagulation
LDH 352U/L PT-INR 1.83
TP 51g/dL APTT 274 sec
Alb 2.1g/dL D-dimer 2.2pg/mL
BUN 55mg/dL
Cr 0.87mg/dL

ANV T 7 A bF %V — ) (sulfamethoxazole)
800mg/H + FY A b7 & (trimethoprim) 160mg/H
B L. ¥2DF A v —Efli% o 7720 COVID-
19 /&G & B I & T L, = F¥4/32 (edoxaban)
15mg# 5 L72. mPSL 1,000mg C—Iees% L72A%, &
T A FREFIEIROMENSED Sz, FAHME LY
HEATOA4 PV AEEEZ B L 7228, dEidZz L
Moz, #5509 HIZSp0292% (02 8L/min) TH Y,

5199 H 12 Y Be~RBidt% & 72 - 72,

ABERE SRR R - AR 36,8, IUE 131/75mmHg, ik
410981 /%5, Sp0290% (O28L/min). HRREIE F 72
L, MRERASEERE S U, SHERIRARRZ L, Wil S hr
\Z fine crackle JEEY, LvEHETHI S 72 20 O S TR,
PR - Wk, SRR L, @FICHL2REERL, W
TERRIED O, TEERREE % L.

A B W M AE T R (Table 1) ¢ 11 1 3k 515,950/,
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Fig. 2 Clinical course from the previous hospital until our hospital. CMV: cytomegalovirus, PCR: polymerase chain reac-
tion, mPSL: methylprednisolone, DEX: dexamethasone, PSL: prednisolone, ABx: antibiotics.

LDH 352U/L, CRP 6.19mg/dL, KL-6 1,910U/mL & &
fiTdH - 7.

ABERERESCT (Fig. le, ) @ MY FE AICT Y AT
AR B L ORI OE NG - 72504 & B 7z,

B EEdnbeRE O CT T L & ) COVID-19#4 @ ARDS & H)
WrL, ABcH XY mPSL 1,000mg& bV X< (tocili-
zumab) 600mg TOMFEE B L7z, MEEGFO 0D
Bbh/z72d17 M) 7%V ¥ (ceftriaxone : CTRX)
OB B 47> 72, mPSL 1,000mg % 3 H #5-L, ik
P:& L CmPSL 50mg Z#kfe L7z, LA LEER bIdcss
9, #58% A L7z (Fig 2).

etk WEAH AT L 25, MiciiiliEEnm
FE 2 AL 2 £ ) IE 380 Sz (Fig 3a,b). AT
D LTI TrTH Y, O F AWIIREEDRH
BALIIR R CTH o7z T2, MiRRPENICE B2 ) 7
by A AOHEKREFED7: (Fig 3c).

MDA (Fig. 3d) - B - M- W - BIRF - il - B
AR - IHEE - N - FHERY) COSHIICHADTIER S, 1%
Mz )7 ray A AEE LTFB LRV R TH - 72

JE KA U 720l S A S B AR AS380 S, e
BOKEEN ST A P A FT a7 4 VA (cytomegalovirus :
CMV) JEHphER S N7z (Fig 3e, ). BIZOWTIZFE
B ONTHEH b eh o7z, SHBICB-D-Z VA~
281 pg/mL, CMV $uJ5 167/50,000 B ASHHH L 7=.
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Fig. 3 Pathological autopsy findings. (a) Pulmonary alveoli were expanded and the interstitial region became thicker (HE
stain, x4). (b) Elastic fiber regions were observed around the pulmonary alveoli (EVG stain, X4). (c) Cryptococcus yeast
bodies were found within the pulmonary alveoli (Grocott stain, x40). (d) Cryptococcus yeast bodies were also noted in
the liver sinusoid. The capsules of Cryptococcus yeast bodies were stained (PAS stain, X40). (e) An intranuclear inclusion
body was detected in the swollen alveolar epithelial cell (HE stain, % 160). (f) An intranuclear inclusion body was positive
for CMV by immunochemical staining (X 160).
HE: hematoxylin-eosin, EVG: Elastica van Gieson, PAS: periodic acid-Schiff.
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Abstract

A pathological autopsy showing disseminated cryptococcosis
after COVID-19 and ARDS treatment

Hideto lizuka, Takahiro Fukui, Masatoshi Miyazaki,
Hidehiro Irie, Yohei Funatsu and Hidefumi Koh
Division of Pulmonary Medicine, Department of Internal Medicine, Tachikawa Hospital

This is the case of an 83-year-old male who suffered from COVID-19. He was refractory to various treat-
ments at a previous hospital and developed acute respiratory distress syndrome (ARDS). Because of worsening
oxygen levels despite two sessions of corticosteroid pulse therapy, he was transferred to our hospital on the 51st
day of illness. Tocilizumab was administered in addition to corticosteroid pulse therapy; however, his clinical sta-
tus deteriorated further, and he succumbed to the disease on the 58th day of illness. His family agreed to proceed
with an autopsy. Progression of pulmonary fibrosis was noted on pathological autopsy, which was consistent with
ARDS. In fact, Cryptococcus yeast bodies were found not only in his lungs, but also in other organs. He was diag-
nosed with disseminated cryptococcosis. Moreover, he also had a co-infection with cytomegalovirus. The patient
suffered from opportunistic infections secondary to immunodeficiency associated with COVID-19 treatment.



