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Background : The number of immunocompromised hosts has been increasing steadily and a new pulmonary
infiltrate in these patients is a potentially lethal condition which needs rapid diagnosis and treatment. In this
study we sought to examine the clinical manifestations, radiologic findings, and therapeutic outcomes of pulmo-
nary mycoses presenting as a new pulmonary infiltrate in immunocompromised hosts.

Method : All cases presenting as a new pulmonary infiltrate in immunocompromised hosts and confirmed to
be pulmonary mycoses by pathologic examination or by positive culture from a sterile site between October of
1996 and April of 1998 were included in the study and their chart and radiclogic findings were retrospectively
reviewed.

Results : In all, 14 cases of pulmonary mycoses from 13 patients(male : female ratio = 8 : 5, median age 47
yr) were found. Twelve cases were diagnosed as aspergillosis while two were diagnosed as mucormycosis.
Major risk factors for fungal infections were chemotherapy for hematologic malignancy(10 cases) and organ
transplant recipients(4 cases). Three cases were receiving empirical amphotericin B at the time of appearance
of new lung infiltrates. Cases in the hematologic malignancy group had more prominent symptoms : fever(9/
10), cough(6/10), sputum(5/10), dyspnea(4,/10), chest pain(5/10). Patients in the organ transplant group
had minimal symptoms(p<0.05). On simple chest films, all of the cases presented as single or multiple nodules
(6/14) or consolidations(8/14) . High resolution computed tomograph showed peri-lesional ground glass opaci-
ties(14/14), pleural effusions(5/14), and cavitary changes(7/14). Definitive diagnostic methods were as fol-
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lows : 10 cases underwent minithoracotomy, 2 underwent video-assisted thoracoscopic surgery, 1 underwent

percutaneous needle aspiration and 1 case was diagnosed by culture of abscess fluid. All cases received treat-

ment with amphotericin B with 1 case each being treated with liposomal amphotericin B and itraconazole due

to renal toxicity. Lung lesion improved in 12 of 14 patient but 4 patients died before completing therapy.

Conclusion : When a new lung infiltrate develops presenting either as a nodule or consolidation in a

neutropenic patient with hematologic malignancy or in a transplant recipient, you should alwéys consider pul-

mbnary mycoses as one of the differential diagnosis. By performing aggressive work up and early treatment,

we may improve prognosis of these patients. (Tuberculosis and Respiratory Diseases 1998, 45 : 1199-1213)
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Table 1. Summary of clinical features of patients with pulmonary mycoses

Underlying ~ Neutropenia Anti- Steroids Other o .
. . . . Antibiotics Empirical
Case Age Sex Diagnosis Disease (1o lesion/  cancer IS .
{No/duration) Ampho B
CTx Drugs
1 47 F Aspergillosis AML 10/26 days  + - - 6/22 days -
2 54 F Aspergillosis AML 2/28 days + - - 5/10 days -
3 50 M  Aspergillosis AML 2/24 days + - - - -
4 55 M Aspergillosis AML 16/31 days  + - - 5/23 days 8 days
5 4 M Aspergillosis AML 19/21 days  + - - 5/18 days 9 days
6 14 M  Aspergillosis AML 18/29 days  + - - 6/14 days -
7 33 M Mucormycosis ALL 7/7 days + + - 5/7 days -
L Biphenotypic
8 17 F Aspergillosis ] 21/40 days  + + - 8/28 days 21 days
leukemia
Biphenotypi
9 17 F  Mucormycosis prene pr 7/7 days + + - 3/7 days -
leukemia
o Lymphoblastic :
10 58 M Aspergillosis + + - 3/14 days -
lymphoma
0% F  Asgerglloss Cr ot + o+ o+ 4194
S osis -
pergillosi AML ays
- Cardiac
12 56 F  Aspergillosis . — + + 3/17 days -
transplantation
. Cardiac
13 52 M Aspergillosis i 2/2 days - + + 2/2 days -
transplantation
- Cardiac
14 43 M Aspergillosis ) — + + 2/7 days -
transplantation

Ampho B : amphotericin B, AML : acute myelocytic leukemia, ALL : acute lymphocytic leu-
kemia, BMT : bone marrow transplantation, CTx : chemotherapy, IS : immunosuppressive.
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Table 2. Differences in clinical characteristics according to underlying etiology of pulmonary

mycosis
Hematologic .
. Transplantation p value
malignancy
Male : Female 5:4 2:2 1.0
Median age(range) 47(17-58) 47.5(36-56) 0.8252
Neutropenia 9/10* 1/4 0.0170
Median duration of neutropenia
. 16(0-26)* 1(0-2) 0.0144
before lesion when present
Corticosteroids use 4/10 4/4 0.0849
Other immunosuppressive agents 0/10* 4/4 0.0010
Symptoms and signs
Fever 9/10* 1/4 0.0170
Cough 6/10 1/4 0.2821
Sputum 5/10 1/4 0.5804
Hemoptysis 1/10 0/4 1.0
Dyspena 4/10 0/4 0.2507
Chest pain/discomfort 5/10 0/4 0.5804
Crackle 4/10 0/4 0.2507
Number of symptoms and signs per case?® 2.4* 0.75 0.0080
In hospital mortality 2/10 2/4 0.5205

*p<0.05 vs transplantation group

*Number of positive findings per case among fever, cough, sputum, hemoptysis, dyspnea,

chest pain/discomfort, and crackle.

oATH(F7IoIAE). 28l A M= TE ATFFol
ASHAR (S 8, 9) A= WP AN &
AT Aol FAANRE Betom diF-Ee Fi
(9/10)0l M | 3& BAGA] ol2 I F33E A9
TREFOl TUE 16(0-26U)Fd A&EH 9
AL (p<0.05 vs F7|ol4E) A& 2 ¥ 3%
# 694(0-229) T ALHU oM AHZOEE F
of Uk HAAHe] AN BS= 4(4/10)7F
k. 7ol 4T AeoA 2H Zol=9} 74U
HAAAAIE AR AR (p<0.05 vs Het
) & AN 2YFL HHFRALF] g
A AU G dFEe] §AEL wAE A
A B9k 1559 B4 Ak 579 YAE §

ofuigly, YAPF 39o)ME= AEA amphotericin
BE ZYzt 99U(8-219)7F Fofuta et

2) JaEAH(Table 2)

AGTES LE(9/10)(p<0.05 vs F7]o|4F),
713(6/10), 744 (5/10), EF(4/10), F5(5/
10) 59 34¢ Bo) 43190 FRAY e
(4/10)= HAE & o 34 L A% 471 %
7ol 2ol g folslAl BAtH(p<0.05). HiHo)|
ZA71el4g 7IAdge 2 YY 4ddME HY&
WAGA] 1o AMTE $EE 548191 & 1d9A
gk 713, 71 o #4340 otk AHYe e
G 1ol Myt s AE SAGA BEEN o A
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Table 3. Summary of radiologic findings of pulmonary mycoses in immunocompromised hosts

Radiologic pattern on

Findings on chest CT

Case . Progression® - -
simple chest PA GGO Effusion Cavitary change
1 Single consolidation Daily + + +
2 Single consolidation Daily + — -
3 Multiple consolidations <4 days + - +
4 Multiple consolidations Daily + + -
5 Multiple nodules Daily + - +
6 Multiple consolidations Daily + + -
7 Multiple consolidations Daily + - +
8 Single nodule <4 days + — —
9 Single nodule Stable + - +
Single consolidation .
10 . . . Daily + + -
with air-fluid level
11 Single consolidation <4 days + - +
12 Multiple nodules Stable -+ - +
13 Multiple nodules >4 days + + -
14 Multiple nodules <4 days + — -

GGO : ground glass opacity

*progression of simple ChestPA lesion before definitive diagnosis

o] Az F FvlHoz 4494 Jetted olg =
F E9uT ¥4

2. WAMMELEQ] 27 (Table 3)

G FREGYcE A2 HYEL 9 dHo| 2
o (Fig. 1 a,b), thtd ZHo] 44, B 24 (con-
solidation) ©] 44 (Fig. 2 a,b), 212z cpdA 42
o] 4djgtt. 9 Adz Hdd oF § oM F
71— A do] Hol= FYe] HlE HEAUTH10H
Zd)). ol FTA HHEL 4gollell W) o
7} 28 B4 F& oflgAe] YRS Bole A
7b Botovi(11/14) ArlolF 3} 2908 L §E
3ol HH3| AYAY JGH A7 HEY
W3zl gle A4 Uit

FB 93 #YYAE A ot AEY 2HE

Bon P 90 ARelEdo] ZE Pl B
AL 3ejolMe A¥AHQ haloe] FHE Hoh
2 o= SddiiE F47t BEFUAT FIYEE
A5 BAEAT(7/14).

3. Zict(Table 4)

g2 whgogs JlEEe] 104, vve FAAE0]
24, AgHsEFAE0] 1 (Fig. 3), 5% 5 v
ZAAPE 1ot A& 24 24 109/ mmeojte]
augaZFo] 109 gilen oz st v
7] A3 FA aude] Hag|d H vt 5o
A Ak AGH 7o) o3 28, FvE T 5§
oj3t §HFe |AER gstch. 3ddM=(FH 1,
6,8) 233 amphotericin Be} Q704 4ZF 34
o2 o] Z4E ¥ AYF I L ¥ AL
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Fig. 1. a) Simple Chest PA of a patient(Case No 8) with neutropenic fever and new lung infil-
trate presenting as a nodule. A well-demarcaled nodule is seen on right upper lung
field. Some subcutaneous emphysema is also seen.

b) High resolution computed tompograph of the same patient. A 11mm nodule with lobu.
lated contour having typical halo of ground glass opacity is seen at right upper lobe.

Fig. 2. a) Simple Chest PA of a patient(Case No 1) presenting as consolidation. There is a ill-
defined area of consolidation at right infrahilar area.

b) High resolution computed tompograph of the same patient Dense consolidative lesion
at right upper lobe anterior segment is seen. Around the main lesion some ground
glass opacity is seen along with small area of cavitation inside the main lesion. Also
scanty amount of pleural effusion is seen.

nidusAlAE $3 Fe& AW HxFFo] 33 TexF WEHAM weElolt wigEol(Fa 3,
A9 A =fe] HRD ke ArkrAe 5) AlEd sdo] FEAY HUSE ¢ 5 Uk
ZgolA o] widd Aot 34(3/7), 7423

g Fgol 14(1/6)o1A0om 71BAHAEANF (o] 4. X2 % 4B (Table 5)

3t BALol2} ekgh) o ui ¥ (0/4) o\t 7|2 H4

He(0/3)2 A =Fo] HA sttt F ooy EE 2= amphotericin B(% 591-2806 mg) %
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Table 4. Summary of diagnostic methods in pulmonary mycoses in immunocompromised hosts

Definitive Thrombo- Platelet  Sputum  BAL Tissue Other
Case diagnostic - transfusion fungus fungus TBLB  fungus associated
method eytopenia needed*  culture culture culture infection
1  Minithoracotomy + - - - - -
2 Minithoracotomy + + - ND ND -
3  Minithoracotomy + + - ND ND - Enterocaccus
spp.
4  Minithoracotomy + + - ND ND -
5  Minithoracotomy + + Aspergilius ND ND Streptococcus
flavus pneumoniae
Minithoracotomy + - ND ND ND -
Minithoracotomy + = Absidia ND ND -
spp.

Minithoracotomy + - - ND ND ND

Minithoracotomy + - ND ND ND ND
10  Abscess cuiture - - - - - ND
11 Minithoracotomy - + - - ND Aspergillus

Jumigatus

12 VATS + - ND ND ND ND
13 VATS + - ND - - -
14 PCNA + Asp:; j’”"s ND ND  ND

BAL : bronchoalveolar lavage, TBLB : transbronchial lung biopsy, ND : not done,
VATS : video-assisted thoracoscopic surgery, PCNA : percutaneous needle aspiration °
* - thrombocytopenia : 100,000/mm? at the onset of new lung infiltrate

#: transfusion done on the day of diagnostic procedure.

ol & uigton] we| Lo 11/144 ¢4 A
F¥%(<35 mmol/L), 4/14qlA A7]5%l
(creatinine>>2.0 mg/dl)7} gct. AJlsadz ¢

&la] 1994 liposomal amphotericin B2 vl ¥

o] A5, 14dMe HAl A7lE3H
& 77T itraconazoleX|8& &)z} whgo] &HEA
9¥o} thA] amphotericin Bo.2 whpo] B E A3
& 297} 9Jith(S# 14). Amphotericin B §o
F 12/14< 04 siuie] Zd0] F&EoH 24
dxe siwde] ostE el (S8 4, 10) o] Fo

2% gaghrol &3l FFH oz 144F 3447t
APLEEEL 167} 3l&o] E7Fed ez HYdue
ol sEe] of3lel] F IFF-HO] 2491, 29+
e sdo] giloy ldie o]4idie] ARyt
L, ARauay, ARH, cytomegalovirusZtyd
Bol o A& Wyl ARAY nZEFLEF %
FAoz AlgEgon lde $5:47% 40
o] Ba#9L AT 2 £3474 aspergillosis
7b ejAEIsien Wy A JFeAdx lol 7hEgl
= Hee 9o AR 99 F 4%dA HdEF
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:

Fig. 3. Photomicograph of percutaneous needle aspiration specimen which shows hyphae of even size

with well-formed septa branching at acute angles, consistent with Aspergillus spp.
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Table 5. Summary of treatment and clinical outcome of pulmonary mycoses in immunocompromised

patients
Dose of - ,
Renal Other Lung Clinical Final
Case ampho B HypoK ) .
failure treatment lesion outcome outcome*
(mg)
1 2806 + - Improved Improved  Living at 11 mo
2 2300 + + Improved  Improved Lost to follow up
3 2470 + - Improved  Improved Lost to follow up
4 1588 + - Aggravated Died
5 1591 - - Improved  Improved Died at 6 mo
6 2472 + - Improved  Improved Died at 7 mo
7 2246 + - Improved  Improved Lost to follow up
8 2270 + - Improved  Improved  Living at 19 mo
9 2281 + - Improved  Improved  Same as case 8
10 591 + - Aggravated Died
Hopelessl
11 830 + - Improved P
discharged
12 1935 - + Improved Died
Li 1 Hopelessl
13 640 + + posoma Improved  Improved opelessly
Ampho B discharged at 7mo
14 2006 - + Itraconazole Improved  Improved Living at 10 mo
Ampho B : amphotericin B, HypoK : hypokalemia
*as of end of September 1998.
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Atk WEPALZ B 3" BHY A
Fodz B7sta dde] A&Eo] 3¥3 ampho-
tericin B& kg3 0.5904 0.7 mg& Sow1 9
Tz A28 A& HZx ole] Yo| ¥ as-
pergillosis2 WA o]H Z¥H FAFA Fo
© 84 %ol A A1 el H2 AAE uE
& T FYTAALZY AR ¥ MY 5-7
U7te] AP YA Fool = yhg-o] gitA AEH
amphotericin B2] o fd1nsln gov}® B o
TAA & F UARo] 3 AGA AFFe) HEe 9
& 7 e AL oo

A7 A8 BRI AAFZe] gAY
EAE & dFdiMe) nlavi e g 22 thAde)
#A7} 73FoItd®. # asperogillosist= HAUAE %
#31AA HZ43) 28 e Fulske DA Hide) B
Holx wetA o] AAol} AEEL FFUAHL 7
3l Ho] dRoME “air-cresent” FFE Holy
T o, & shte] Fadh WAl Ane Wl
F9o] elede Bt AQH ol Hee
&g°] FAFH wg YA A A
“halo” AFD 32 o)A AAL F9d] HALE
g JEgolelzt Az 2 F9lo] 2¥A AN
wr} FAEHEA Ui g2A Ao, B I
A AYAHQ “air-crescent” AEE HQ AL=
A2 50% ] A AR FFPAHL HD
A Ao WaFse el BEEHULH
(Table 2) YFolxe AP “halo” AF7} BF
HAth(Fig. 1b). W43 4790 2 mucormyco-
sis$} aspergillosis ¢} 7 olgtln HaEed ¢
3% E a7 ZIix ARy adgtegE F
A¥E 70 7 Yok

AY715A8 BRI s2dFe) WL 942 o
ot ¥AEL HHo] Asle] APTFR4FH Y4zt
A% To2 U3 FeH AAE MY ol
A%7F Wor 71 SN Aol vigslols dAF
U7 g FEARIA FEE] dE A9 U
£ a7 $AEE s 4a%A 109914 108

7}/mm® vjgte] PAugAZo| o] AHAAEFIS
ot Z71AAHAAA 58 AYshs | Ao wst
3 A 83E st a7 HAye) Hasdiych
71 R B A o] vlokEls A M o)
oF 8k=tll Candida spp.7} WiU¥d 7$-&= AgtEa
Y 7ol ol Aspergillus spp.7t 19T
M wjgEE 9= AFA aspergillosisAg
o Hol=rt £& oz UA Ut JIEEH|E
A Aspergillus spp.7} Wl¥= 1 H2He de 17
Bel WY 2 AYTHRLF BAIAN 2T As-
pergillus spp.ol 21% 29 o] Zro] Yl
W Aol FiolAY BT RAT W
a1y BANME Aspergillus spp.7t G AT
e 2F] Mol FHE A5+ UAJYG®. ARG
Z9] el AolM T1BANAIG ] AL o}z A
3t AYE A sk, 4 98y gzl BAL
o} A71@x|H o] oF 50% 2] A&A aspergil-
losis@zlol| A Aol =88 & + Qo Bak ¢
© ¥ BAL Alg F 72A17kol) B8 AJggs}
A 7782] aspergillosis@x} BFo4 BALo| &4
ojthe Eax ol goz ol #AEA
BAL9| S A o B2 A77F Hag Ao
t}. 2ol BALYE o83t Aspergilius spp.
o A FHALAYSE AlYsa A {831
o 1% o] F58 33 .

AFA) aspergillosise] A&+ o}A= amphoter-
icin Be] A7} 2748 o]F 1 Qi &E 0.794 1.0
mg/kgolde] £Fo 2 Holx F 2 golAg T3}
=& AR doH®. 22} amphotericin BE &
“do] A3l o] BAolA Hzgol A2 4 QL
o] £3& ¥ ARANE AL SHL Fo)7]
#13 liposomal amphotericin B7} 7jutsio] A5
3 Pn®, & A7 139 doME AZAow <
3}l liposomal amphotericin B& A}g-5le] & 3
8838 AFYong o] AArl dog Yo
F&3A 2d F A& THeAE  BYFAoh
Itraconazole® 77§ AAMZ &4 aspergillosis
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o AME-7FEE AA O X|T o} A7k HHo| BAl
¢to} amphotericin BE ti21& 4= 9= X EHE o}
ych. Aol 4sE3E 8|2 amphotericin
BE& flucytosineo|t} rifampicinz}e] Wi a ¥ Al
Y= A= St} Hude] ZgE]o] lAY =
A A7 Fol= WHo] Holdlo] 7|AFg gig A
A4 AN8E AP o Ade] @Al U= A
- Hao FEARNAR AHE 4 9= A& F i
ol B AFfME o]d BHoz 3eoM &8
Al883tdcl. Mucormycosis®] X&% aspergillosis
9} u}x7x] & amphotericin B7} 33 kA o]},
HA7)5AE BAANAN HAAEF L i 5 A
&& Hole A&od. I54 Haspergillosise] A}
TEL 86% 2 BHuHo glon? HE dEozg I
H3 mucormycosisBAES] AIIEL 65% A=Y
o, old| sl B A7l fxEe] AltES 29
%2 ol RAEHT 47 HELE HAFa 9
. o] zol2& $A4 i BRE AolE E F
Atk =& AIES Hidhs A5 I8 A8E
02 ot AES Bel X 9ol dAlz A8
E uiotel ke didoz e £ A7) zjo]
7t vk & e B A9 iEie] ExeliA #
Aol WA F FURk 5U(0-31¢) #E AEE
9] amphotericin B& A8l 5 3oz A
o dig XN8E AlYsAr] HEd 5 Aok 53
AE gl dEe] BAs) X813 Al7kzle] 7|
7ol ZUk 4U(0-15Y) 2 AFY o] FUdgk 17d
(0-31)e ¥& g2 AL BgovH(p=0.11)
xF7) oA BAIH o2 FodiRle @it AAl
2 o] AFH AT A8 2 WHHR oA LAY
¥ 159¢] I aspergillosisF 134914 FEY
te Bax flon? 27Xy X8E dd APtE
o] 30-50% <! ¥HH Zgo] XA AlgEo] 100
% E¥chs Bas Qo0 OE vhede 8 47
7} R A5E FAE FXEHAYE dE8 ddes
7] Wioll, ezt ik 338 A3 = HA}
€ AlEHA] R §xFEo] ofn] BEE AL AH

7} ¥ $& #$RET XFEA]) R £2 A
E&o] #FHUEL 7Fsol AUtk Az & Al
A B AEEL A5A4 9 aspergillosis® 5%
& A FREY] 5 MY VEL(77%)
3 FARBIATHD, o]d APHE B3t & A+
oA BQl X84 n7AQl Aujelny HEFe
Aol & AYr|TAs BAlAM HFH A
A ALY Al e AZEE =Y 7 Ug A
2 7l g

2 <%

Pimacl b= I

HZ AYQ71eAS FAEC| FF3 lon ol
Aol Az e dio] /s HARS ui¢-
EIAME Bxte] AHE HEY & v Yoz
HAE 5 Aok HAFFE ol Yol AR
o] F8% 9o 2 dFEI gloy old diF dF
7} BA] gol & ATE A3t

-

19963 10¥€%E 1998'd 49712 HAIA-EHK0
A 271548 81 F A2E &) AdY &
Az z3AHo g woA o] FHEAAY F4
Hog o] AR e FH(sterile)ollA] A&
AN Zdto] widd BAES ddos duE
574, SApIsHA 27, A0 AL A2 2 22
Fhof] chal FEHA ZALE AjERIL

d 1

% 1399 (M : F=8:5, 93 29g 474))
oA 14¢e] HARFFo] AdESIT AL
asperogillosis7} 12¢]% 31 mucormycosis7} 244
o} EHYF Fa} 9Fo|A 109, Arlo]4] FAjollAf 4
o] HRAFFo] DU 3oolM= AkFA] F
¥3& amphotericin B& $93t 94(8-214)% ¥
otz ik AT 109 F 9djollA] Mg 2
A7A BET ZAaFol FYek 1641t ML=
W $4d(9/10), 713 (6/10), 71 (5/10), £F=
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(4/10), ¥%(5/10), }4&(4/10) 59 2343 4
T} &3 BE=AT. v )o@kl
© 34 2 A3t FREA @ 97 Bath(p<
0.05).

o FREGYe R A2e s vy Ee o)
wAel ZH(6/14)o1} 737 (consolidation)(8/
14)9] ez Jepgton F5 G #3giMe 7t
229 (14/14), F4(5/14), 539 (7/14) ¥
9] 4] BA=RI

A% o2 MEFEc] 104, vide F37
€o| 24, ZANAAFAE] 14, F99 & w34
A7} 1o 99x}.

2E $x= amphotericin B(591-2806mg) %<
£ Wotony 1494 liposomal amphotericin B, 1
dolA] 7T itraconazoleE X 8& RyHoz A3
&ct. Amphotericin B 5o ¥ 12/14 oA o
Wile] o] AL 144F 4o A A3}
At 380 Brbsd e Eestsict.

4 &2

gte] Auz BYFHRAFo] e ARt Fo]
2] galol A A2 A &o] FPo HZAe Hyw
Bystd, F4el mnEAY 2 ¥3 amphotericin
BE& Fo3ln glvets AX75S o4 skl
AFAHA Ay XN82H ¥E 38AY = Ug
Roz 7ivigr}.
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