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Fig. 1.

CT and thoracoscopic images

(a) prior to the surgery, (b) at the time of the second admission, (c, d) before fenestration, and (e, f) at the end of the treatment.

(a) Imaging demonstrated the presence of a ground glass nodule (GGN). The patient was diagnosed as having adenocarcinoma in

situ (AIS) based on the final pathological findings. There was no evidence of any cavitary nodules. (b) There were no abnormal

findings in the lung fields. However, a loculated pleural effusion was identified in the right thoracic cavity. (c, d) Furring of the

lung surface and parietal pleura, in addition to thickening of the visceral pleura and pleural effusion. (e, f) The furring resolved

and intrapleural lavage was successfully completed. The thickening of the visceral pleura and pleural effusion also resolved.

Be§5 T T 47 (video-assisted thoracic surgery :
VATS) %47V, 47 S10 K a Uik L 72 (ABE—54
HH). ffifk, YBRTHRBBHERTH o725 HIZ
Ao THhHEEBDFHT 5 720 BEEh ke 22
CRP 1218 mg/dL & EfETH - 72728 20XX 4£ 5
HPICHARE -7 (ABEOHH),
ABEEEEUE - B 162 cm, {AHE 46 kg, MF 114/

72 mmHg, JRk¥1 94 [|l/5, AKim 37.7C, SpO. 98%,
FER g (—), #E (-), SHE) >~ EER (-),

WP 0 OE - MEE e LB P - 3Kk
7% Lo

ABERERARAT L © WBC 9,080/uL, Hb 112 g/dL,

PLT 249 J5/uLl, TP 79 g/dL, Alb 34 g/dL, BUN
124 mg/dL, Cr 0.71 mg/dL, eGFR 137.3 mL/min/
173 m*, T-Bil 04 mg/dL, AST 28 U/L, ALT 27
U/L, LDH 150 U/L, Na 137.3 mEq/L, K 407 mEq/
L, CRP 1218 mg/dL, HbAlc 55%, IgG 1,773 mg/
dL, IgA 372 mg/dL, IgM 50 mg/dL, Ifi{E(1—3)-

B-D-glucan 114 pg/mL, Aspergillus #T 5 01 (—),

iR (Bt o
ABE iR EAE CT At & - BP0 & 2070 Bk i
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RAZHR SN o705, G L 7222 ANIC
M7k eE % @872 (Fig. 1b)o

ABttafE# (Fig 2) @ M52 31T 2 i B AHE O
G BF 2 B SRPUR S & 355 L 723 AT /o g
TR T IEEIRAE L 72 ABES HH D& CT ##
A CXIRGIBRE P 0 22 K I 2 B 72720 F
L= AT 5 LHRDGDES SNz, kR EE
OFER Cunninghamella sp. 7WH S N7z720, A
7 HH XD L-AMB % 25 mg/kg/day TH#E L 72,
APBE10 HEHIZIZ CRP 758 mg/dL £ TIKF L7228
FL—> XD air leak 283 - Ffii 35720, ABE
12, 16 H H |2 Endobronchial Watanabe Spigot
(EWS) z= M\ C&UE LM, Akt24 H HIZH
FEMAAN 2 HEAT 9 5 b air leak OFFREZ K L 720 S
FTROYGES RO, MiF7 L7 F = EDER
(134 mg/dL), KMEOMF (331 mEq/L) #7% L
{rofz7z, AKE31HHX D L-AMB % K3 L
Too HRER, MIEZ LT F = UE - KEIZSEE L7
A5, 39C B OFEHITM A CRP 2554 mg/dL & &I
TR OMELED 2720, Ak4l HH XD #iEs
BIREHOMIEZ 1T, BEWEHOBKIZE O 2705 L-
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Intrathoracic lavage

Pulmorrhaphy Fenestration
Bronchial occlusion Lobectomy
Day 1 | 40 | 80 120

DRPM*!(iv) 1

TAZ/PIPC*2 (iv) M
L AMB (1) —— e

AMPH-B*3 _——
BT (°C) 40
39
38 /—\A I\ AA A A h_A A AA
VAL BN J U
37 %&M%&_w
36
CRP (mg/dL) 7.58 6.63 25.54 9.99 9.85 4.87 3.47 1.33 1.25
sCr (mg/dL) 0.78 097 1.34 0.87 1.18 1.52 1.09 1.29 0.88 0.85
K (mEq/L) 4.09 398 331 4.42 4.32 4.37 4.89 4.74 4.28 4.16
Cunninghamellasp. (+) (=) HHHEH 5 =) = =) = =)

*1Doripenem, *?Tazobactam/piperacillin, **Amphotericin B, Intrathoracic administration

Fig. 2. Clinical course

Administration of liposomal amphotericin B (L-AMB) was initiated on day 7 at the dose of 2.5 mg/kg/day.
However, the infection could not be controlled and the air leak persisted. The patient subsequently devel-
oped renal dysfunction and electrolyte imbalance, which necessitated cessation of L-AMB on day 31. The
symptoms aggravated after the discontinuation of L-AMB, and as the air leak persisted, lobectomy of the
right lower lobe was performed on day 45. Although this led to resolution of the air leak, the fever persisted
and the empyema extended to the entire thoracic cavity. The dose of L-AMB was increased to 5 mg/kg/day
on day 62, and fenestration was performed on day 65. The pleural fluid test for Cunninghamella sp. subse-
quently turned negative, and intrathoracic administration of amphotericin B (AMPH-B) was initiated on
day 109. The treatment was completed thereafter without recurrence of the infection.

AMB % 25 mg/kg/day TH L7z $/2FL—>
L0 BRI X B WPEN GRS D IEAT L CTiT o 72
K2 5 @ Cunninghamella  sp. DRIt &,
air leak bfFIEL 2\ a7z, ABE45 H HIZEAMIC
L DM T R 2 AT o 720 Tk air leak 134F 1R
U 72 h3 588 - SAEPT L o e 13
hamella sp. DI RIKG 7720, ABE59 HH
£ ) L-AMB % 3 mg/kg/day ~“¥ & L 720 ABE 62
HEH®D FL— ¥ AN K, g CRPEm % &1
29 % LI & BEEMIRIE RIS E L, R
HIRGRE DO PLIE & KSR 2 RO TEB D, IR
FAEE X Y AL L T2 720 L-AMB % 5 mg/kg/
day ~Hi= L7 (Fig. lc, d)o L2 LKL F—
& L-AMB #5721 Tl3ge o > 0 — v i3 K 8
EHIMTL, ABE65 H HICBHEMN % #ifT L 72

B &M 2 3N O 7 — Bacii & mHAT, A —
VI HF LB O Ez R L7z, 248 A
W X 2 M E Pk & L-AMB (5 mg/kg/day)

293, Cunning-

OG- bE S E M L7z, TokE, AR H
HToOBMWE DR H & 1% Cunninghamella sp. @
B2 7<%, REFTR R4 ITIKT L7 L
AMB 12 £ 2K K IUE T BHEEORIEIZL D <2
ENRTET MF7 LT F = AMEEEFEON— Al
PHRREOTHE L TE Y, RIIM L-AMB %
G952 IEEMERAOY 27 2 Ba L, A
109 HH X h AMPH-B e G-~ ) B2 720 &
3, AMPH-B 5 mg %(E%‘“ﬂﬂ( 10 mL ’?ﬁ*ﬁé’d’
H—XIE L, - IR E
e TNEHEHITV, 10 mg, 15 mg & 154 (28
wLTWwE ARI30HHIZIZ20mg T L
720 AMPH-B MgEN# G- 129] ) & 2 T S Il 7
L7 F = AMERRAICBEDONR— AHE THEL,
K fiil i%ﬁ@g@?ﬁE%qﬂhb“( BETTHZ Lidn
Motz. FELBHALL:F T HREED T, Mk
FZ X D ENOBIEIZ BN THENHEL TS
2k, E5I2CT mfg oo BECE & K
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KOWREMRL, AMPH-B #H OEH# % Akt 138
HHIZ#T L7 (Fig le, f)o AMPH-B g% Py #%
HA3AF 30 HHMEAT L 720 G T 14 2 OB
EGED PR NEFRICHE B L T b,
=R

Cunninghamella sp. {34 — I VIEIZBIT HiEER
WO 1T, HIMWEPEEEZHES - WRH % &0
BB AAE T2 EHFOHMARIYE S LTHH N
TWho flis — 2 VEGSEAFEES 5 BRI ITEE
GEBERED DY), A TRENOGIEINHIZE O
M, FEROZER % & ORI 22N E 25 -
WHES BN EAFIEO K & STV BT R
FEB TR PRI E DRFRL 3 R E B RER A 70 A 3¢
OERED 72, Eru 7 v (IgG, 1gA, IgM)
bEFEHRERD Lo 2720, 5 EOEYPh G
IRV EZ 2 BNz, F2AliHTO CT Wf{§igE
T3 ) H T ZREEE (ground glass nodule :
GGN) % frfi s, wAIHIEZ W <L B NIRE
(adenocarcinoma in situ : AIS) & WIS L7z, fili
FEIZZE % B9 21 RIZFEO § (Fig 1la), T4 L —
TIVIERERF L Tz idZE 212 L, B85
MEETZAT 5 A DK TEAELZWITRA L 7225k
L72Bli D 22T oA - B L 72 D &R S
%o YBFITMEFLBMIRE L TW72Z &5 kg
Rge L CHETED S OREDN—FEED L Vs,
O DR IEPRAHET HZ LIETE TRV,

L= TVIEIE 7 ALV ASELZ AR T IR 58
P L, ETRRENE VDR TW5E, 20725
it 5 H AN O RINGE SR ST ), L-AMB
(5~10 mg/kg/day) OEHAEG &, WHETHN
SIREELOTRR 77 B~ v d X9 12/ LE

AHHT LI HA FI4 yTHEHR STV S,

ASER TIE Cunninghamella sp. \2 & 5 EGe D FFE
PR o722 &b B EIIZ L-AMB 12 £ 5
WEBGT A LN TE, F/RLE (REED
YIBR, BAZEM) %179 T LA TE 7, Lo L L-AMB
(25 mg/kg/day) TIZEREZNRSEDIZEDOR
BIIED T, A R4 v CRENLEHE (G mg/
kg/day) (2HiE U722 &R GOHEHE LB 5
722 Do 7272 L-AMB 2 & B #RNR 57217 T
1, T OFE R MRE O EDMER W & D b
HDY L-AMB IZ & 2 Bk 5 CTEE L 725 Bl
D% < A5 mg/kg/day # B2 b EBHEHRG & 7o
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TW5"7, EZAHNL-AMB OHFG=EIZDOWTIZ
EIWNIZB W T 5 mg/kg/day £ TOREN - 4k
WZOWTHEREINTWA" L0, T EOH
BICMZACRMRAE 22 &, BEMN - etk
25D ZAMRENT VRV, &5(2 L-AMB #
HAZ X AR K MER MG 27 L 7 T = Yl LA 08
IS <, OB HEKAICIEINT 2 @Eni
HDHEREIN TR, —F A — T VIEIZT
% L-AMB #5-#IEIZB L Cl3—2 0 AR IEE s
TWRWAS, A FIA4 0 THEK6EM &S
NTWBYE I, HET AP TEICWETHET
EEZ DL, HGHEIEEMCD2 2 EPRET
H5bo KEFITIE L-AMB OF &5 % 7 [k
fot L 72 IR i C IR G (A S AU A PE I BRIB Y
& 7% o oS YERT RAITRAE L 720 G DNRIZ I3
JEN O AMPH-B i EE % 1430120 729 2 L ST
HY, FNIZIZL-AMB (5 mg/kg/day) Tlx A+
STHDUFENEDD D LW % L7ze BB OB
BEREESEILL T2 & b #5E LHI~ZEH 3
% &9 #eat L 720 Wk Tld L-AMB i1 %° L-AMB
2 & B IR ER OMEFEE & L T posaconazole
DFEG-DHELSE STV B3B3 b AtE Tl 2020
F£1HIKEENLZLOD, EHNTOL—TIVEEIZ
x4 AR E L COFRITZ L (RIEBGHE
HIERKARTH o 72)0 £ 2 THAJER TlE L-AMB
DOEIRANFEG- A 5 AMPH-B O JgFEPRI~ D BT #% 5
N FEZ LI ETRWEHOY A7 8 L, wH
DT IIE N EE &R 2 /e L ST E
LDOTIE RN EEZTe B TTRT ANV F)
ABEMIZ K35 AMPH-B BREP #2512 B8 L TIE T
LIRS H 0, BBl oG EFHRE SN Tw
%W, A= T WVIEIZT T 5 AMPH-B Mgl N $2 5-
BT 2 ITb b eE L 2 728 Tk e v
P, BT FRT ARV I ) AN & RS
AMPH-B N5 O B L REMEPHIRFTE
LHDOTIX RV mEEZ b,

Ly — FIEMEENIZIEA L 7280 SRR PuE# o
MAFRANDRATIZ O TIEH BB & K BAnE 6] & 12
DOWTHEL, FHNIKT 2 MO ZEPEIZDOWT
BETLCTw2Y, Ly v — FIZ& 5 & EH O MEE
BRI OG- FrmORE I e L, REEE
EARDEELETF & LTWb, T 7-3H 0fyks
PR MBI R (AR L, IR E MBI BT
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A case of intrathoracic administration of amphotericin B for
empyema caused by Cunninghamella sp.

Yasuhiro Ue", Atsuyoshi Okada’, Takeshi Nakamura', Kazuya Ishii’,
Nobutoshi Otsuka’, Yutaka Hirano’ and Kazuhiro Washio’

U Department of Hospital Pharmacy, Chugoku Central Hospital, 148-13 Miyuki Kamiiwanari, Fukuyama, Hiroshima,
Japan

? Department of Respiratory Surgery, Chugoku Central Hospital

The patient was a 69-year-old man with lung cancer in the right lower lobe. Right S10 segmentectomy
was performed by video-assisted thoracic surgery (VATS). He was followed up as an outpatient, but was
later admitted as he developed persistent fever. Antibacterial drug therapy proved ineffective. Contrast-
enhanced computed tomography (CT) loculated pleural effusion in the cavity around the resection, and
drainage was performed. Pleural fluid culture revealed the presence of Cunninghamella sp., and the pa-
tient was started on treatment with 2.5 mg/kg/day of liposomal amphotericin B (L-AMB). However, the
treatment proved ineffective at controlling the infection. The patient subsequently developed renal dys-
function and electrolyte imbalance, necessitating withdrawal of L-AMB. As this resulted in exacerbation
of the infection, surgery was performed (lobectomy and fenestration), and treatment with L-AMB was in-
itiated at a higher dose of 5 mg/kg/day. The pleural fluid test for Cunninghamella sp. subsequently
turned negative. The infection came under control by 7 weeks after the dose of L-AMB was increased,
and the lesion became localized to the thoracic cavity. Therefore, it was necessary to maintain a high con-
centration of AMB in the thoracic cavity, because the inflammation persisted. However, in view of the
risk of side effects arising from the long-term administration of high-dose L-AMB, intravenous L-AMB was
switched to intrathoracic administration of amphotericin B (AMPH-B). The new regimen was effective at
suppressing the infection and the treatment was completed without recurrence of the infection.
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