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## 5374639030 : MAJOR MEDICINE

KEYWORDS : AMPHOTERICIN B / CRYPTOCOCCUS NEOFORMANS / FLUCONAZOLE / SUSCEPTIBILITY
NONTALEE THONGSONG : ANTIFUNGAL SUSCEPTIBILITIES USING BROTH MICRODILUTION OF
CRYPTOCOCCUS NEOFORMANS AND CLINICAL OUTCOME. ADVISOR : ASSOC. PROF. WANLA
KULWICHIT, M.D., CO-ADVISOR : ASSOC. PROF. ARIYA CHINDAMPORN, Ph.D. 55 pp.

Background Cryptococcus neoformans is a fungus caused wide spectrum of diseases including
meningitis. Cryptococcal meningitis has high mortality rate. In Thailand, key drugs for treatment of
cryptococcal meningitis are amphotericin B and fluconazole. Antifungal susceptibility testing is not widely
used in Thailand. This study mainly test antifungal susceptibilities of Cryptococcus neoformans to

amphotericin B and fluconazole.

Methods Subcultured Cryptococcus neoformans that was kept in refrigerator during 2010-2011.
Incubated into microplate that contained RPMI 1640 medium and antifungal agent using broth microdilution
technique. Recorded MIC of Cryptococcus neoformans and clinical data including outcome of treatment at

10 weeks after diagnosis.

Results 21 Cryptococcus neoformans were tested for antifungal susceptibilities using broth
microdilution. The MIC values of all C. neoformans isolates for fluconazole were 8 microgram/ml. The MIC
values of C. neoformans for amphotericin B ranged from 0.5-1 microgram/ml. The 10-week mortality rate was

33.3 percent.

Conclusions All C. neoformans isolates were susceptible to fluconazole and amphotericin B. We

cannot identify the relationships between the MIC values and the mortality rate.

Department: Medicine Student's Signature..........ocoooiii

Field of Study: Medicine AdVisor's Signature. ..o

Academic Year: 2011 Co-advisor's Signature...........coovvveieiiiiiii e
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1 1 I 4
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A19199 2.1 A1 MIC ¥99818111%057 Fluconazole

Fluconazole
Year (M) [Ref] MIC rangs MICS0 WIS GM
2000 (134) [13] 0.3=236 4 12 -
2001 (268) [13] 0.5->256 12 26 =
2004 (63) [14] 4-160 8 16 77
2005 (29) [10] 0.35-16 2 4 -
2006 (100) [16] 0.12-54 - 16 2
2008 (86) [22] 0.25-64 4 g 36
2009 (24) [19] 1-2 4 g 218
2010 (6T) [23] 02516 4 g -
2010 (10) [21] 0.25-4 2 4 -
2010 (266) [24] 0.25-64 : 4 | g 274
2010 (29) [12] 025-32 4 g -
2011 (31) [25] 1-158 , 4 g -
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A . I 1 Aq Y 1 ] L. 91 A
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H v 1 1 4 I 1 4 ] [

msane1il¥maieesnly fe 1% MIC #1 < 1 microgram/ml. 1ilusilduenaie laaed
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Year (M) [Reference] MIC range ' KIC30 MIC20 GM
2000 (134) [13] 0.002-1 0.19 0.5 -
2001 (268) [13] 0.002-1 0.09 0.5 -
2004 (635) [14] 0.5-2 1 2 12
2005 (29) [10] 0.25-1 ‘ 0.5 1 -
2006 (100) [16] 0.03-4 - 2 1
2008 (36) [22] 0.03-1 0235 0.5 0.186
2009 (84) [19] 0.06-1 0.5 0.5 0.33
2010 (67) [23] 051 1 1 -
2010 (10) [21] 0.12-1 0.5 1 -
2010 (266) [24] 0.03-1 025 0.5 0.19
2010 (89) [12] 0.03-0.5 0.12 0.5 -
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1 [ Idy ! e, =2 A 1 dy dy 1
wulunuyr Taeludoaser Amphotericin B (9, 15, 17, 22, 23, 24, 25) MIANBINNUIIFOADAD
.. 9 l»dy 1 = = A <
87 Amphotericin B 5980 3.3 Tagliaeanen fluconazole (26) wagUMsaneINUsemaauny

Y Y Y
FIUTINFOITENIGY .9, 1994 — 2005 WUNLNIADADET Amphotericin B 3982z 5.3 lazAone

= 9
fluconazole DN30YAL 46.6 (11)

A 9 X 9 X 1 ~ X a
Lll@@"ll’E]ll”ﬁfﬂiﬂ@@]@‘(’J'l@]'luL%@i'ﬁlﬂ\‘lﬂimﬂﬁqﬂﬂWU'ﬂiuﬂ f.71. 2003-2004 !fl)'f]‘i'lﬂiﬂi@]

v A 4 dy =) dy A 3 =® 9 Y
noadat Tovlasiuy 98 1¥e HiyaNaA1 MIC >= 16 microgram/ml. D3508ay 32.5 wazdewsaz 33.3 lu
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. I A X . 1 1A [ = ' Y
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s 9 1 A 1w . d' .. 3’; Y1
% 96.9 U1 MIC HDINNNIDININY 8 microgram/ml. (29) YMZNY1 Amphotericin B UU vz lgm
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3.1 3UuuuM 3398 (Research design)

Cross-sectional analytic study (Laboratory-based study)

3.2 sulauInIve (Research Methodology)

Uszan318 M8 (Target Population)
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PNAINTAITYUNURDUNNTIAY WA, 2553 DURDUTUNIAY W.A. 2554
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- 32U 2 A eIsmeuFeyuilszmImiesas 50 WoMEUNUBIHITIAYUTONL
dgl a a
oI AL 1o
o A 2 X a ' 3 9 A A o 2 X 4
- 326U 3 A IMTREUFNANNYUAAaNANT oo N LB 1M ITALUTON
=) dal a a =2 9
NiosavIa Tavaaas bifedeeay 50

(2 A dy g S &’ a a
- AU 4 R0 mﬁ1sgamwem%®mtgmﬂm

v ' v ] '
MIC §10 &1 Amphotericin B flo A1auuduidngaNamsnduginises yvouyorise

woaneanlarld Tl magnitude of reduction 111AL 0
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MIC #1® 81 Fluconazole D AMANUINTUNAINTANTIUITOIVIINITITYVDIUTDINOUD

areoanlarld Taed magnitude of reduction N 2
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¥
Susceptible to fluconazole e 712 1@ee fluconazole Taa¥o Cryptococcus neoformans 1l

A MIC 1< 16 microgram/ml.

'
= v

9
Susceptible dose-dependent (S-DD) AB 1172 1991981 fluconazole NUUBYNUUUIAVD 8

Y
Taoi¥o Cryptococcus neoformans U1 MIC 321111 16-32 microgram/ml.

4 3
Resistant to fluconazole A9 N1ILABABY fluconazole 1ALLYD Cryptococcus neoformans Y

A1 MIC 1 > 32 microgram/ml.

4
Susceptible to amphotericin B Ao A1z laeen amphotericin B Taoi¥e Cryptococcus

neoformans UA1MIC 0 <2 microgram/ml.

k4 ¥
Resistant to amphotericin B Ao N1IZADADE amphotericin B Taoi¥o Cryptococcus

neoformans 1A MIC N1 >=2 microgram/ml.
WATDINITINYN

.. =2 Y A @ Y= a 1A 9 =Y <
Clinical cure 18D Qﬂ’)ﬁlﬂiz@ﬂﬂ’ﬂhgﬁﬂ@]’)ﬂﬂ@ "l,mmmi”lm lliJiJ’éﬂﬂﬁﬂ’é)Llle ag
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3.4 MIMUIVVHIAAIDENS (Sample size determination)

Y 1 Y
MINAIANUENVBNTOT Cryptococcus neoformans N 1IADIIAUWTDT fluconazole ML

Fouaz 95

4 a 1 4 ) '9} 1 4 A 9 o
Lﬁ@ﬂ@ﬂ1ﬂ’ﬂi\ll°§ﬂhu‘ﬁiﬂﬂﬁ$ 95 uazmmmmmmﬁau"lmﬂuiaﬂaz: 10 5D UIU

sample size VINYFAT
n=2" o p(1-py\’ T n=swulszmnsisnald
7., = 1.96 139 oC 11 0.05
p— sananugnludedulszrnsiiauls - 0.95

A = aanuranaiaieousuld = 0.1

Lmugmmiﬁmam sample size
n=1.96"x 0.95(1-0.95)/0.1°

n=18.2
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AINNITATUIU ﬁ?‘]J’J"IﬂJ‘L!"I@@]TJi’JEJNEj‘]J’Jfl‘luﬂ”liﬂﬂH”Iu@Em 19 519

U



3.5 MIAUHUNTIVY

axy =
HNITANHI

Subculture

0o & Ad o v A a
uwmmmmﬂm"l,ﬂu@muqmwgu — 80 DAY ALFYT DDNUN

Y Y Y Y
W 1aume@e 1u11e111519891%0 Sabouraud dextrose agar

2.
o 2 X dq i A ) A a = v &
3. hmennsineureldyes 1391¢ Incubate Ngmugl 35 osruaaFod aulAiFo
A a a Y
s Ay Taléa
Identification
o & Anyw A X 2 X
1. duyesin lannauemsneade mizasluauemsieaise L-DOPA
o ﬁy A F) g dy ) a
2. W ure51N 181N U IMsReusIINITNATOUNITHAN urease
A dqw Ao v . e e X
3. 19310 colony aaaz lrinauanlunInadoU urease activity AL UIr031

Cryptococcus neoformans

Broth microdilution

1.

3.

02018871 Amphotericin B 198g Fluconazole asluasazane Dimethylsulphoxide 481
Wo919asluds RPMI 1640 @1 CLSI M27-A3 guideline Tuasluriqunaaoauld
ANMTUYHITENIN 0.03-16 microgram/ml. §1H5U Amphotericin B tag 0.12-64
microgram/ml. @ M3 fluconazole

! g a v A [ j‘ ' o !
Tayosnsy Tanendail Tewlesuuusurudemiiy 0.5 McFarland asluudaz gy

3‘/ ~ = 9y

swnangui lifienane

A = 3 o
Incubate N1 35 DIAUBALFY A lﬂu!’laT 72 GI)”JI?JQ
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4. wmanuEnduidsingatannsndusinani gau Tavewule 1da1u magnitude of

reduction N5ZAY 0 F M5 Amphotericin B 1azN52AY 2 115U Fluconazole

3.6 nmﬁmam‘m%’eya (Data Collection)
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1] Y 1]
AoyANeINVUNAINNIVDUFOT1 HaAIANUTNTUMFAVDIT Fluconazole 1Az
. . d‘ w g‘/ a a Ay s}d' & d‘ EX [
Amphotericin B Nigunsodudimsnsapan Invouse 140 72 92 Tug e 14 umssne uazwa
A 24 o P W A o P Yo v = 2 v
YoINMIINZFOHN 2 dlad wavesmssnen 10 dlaniaz lasunmsiuiinaslunuunudoya

o In v Y
famanuan Taodasoiludiinsa

a d
3.7 M3AAZTiIYeNa (Data Analysis)

1. N51LANLIAIIND I 1A MIC V0981 Amphotericin B 118281 fluconazole 11

° &
VTMUIULYD

2. 157901 MIC, MIC50, MIC90 16 Geometric mean Y9381 Amphotericin B HaZ 8

fluconazole

a 4 o o d 1 1
3. AATIEUANVTUNUTISHINAT MIC Y9381 Amphotericin B 1162 #1 fluconazole Tag
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= = o <Y .
1@e%IAN 10 a1A11A28 Fisher’s exact test
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= dal A dy 4 1T A
WD I Cryptococcus neoformans %LW1$L%@1HINW81U1@@W1§Qﬂimigﬂ’JN‘]J N.#. 2553-
g ] - - A A 2 , 3 A 3 v
2554 NINUA 53 specimens Tawil 2 specimens NuMIIZFVUNINADNULHADILAZUIA

/ { g ¥ 2 2 Y1 o J
1oa (Bronchoalveolar lavage) §i 18 specimens MiluMsmzidoIus191nd1 1851018820411
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J o @

. [ =f =~ dy Ay v dy 3
1 specimen meluszezinal 2 dUan AauIFI Cryptococcus neoformans mllmwmqfa«m

]
o YR A A

WaAY 33 specimens fovmamnzfed w12 specimens Airansamnedend 3o
31 Cryptococcus neoformans “ﬁﬁwms identification u.azmimnmﬂamllwiamﬁﬁuﬁ‘;aﬂ
Amphotericin B 148¢ Fluconazole ﬁ’lﬁé’u 21 specimens mﬂl%i}‘ﬂ?lﬂ 213519 (LLNuQﬁ 4.1)
andihesdn 21 510 Yszneudemane 11 510 Gosaz 52.3) uazdni 10 310 (ot

s 1 gJJ 1 = = =) =W d‘ =\ 1 Y
az 47.7) Ny 9egaana 22 1 auda 92 1 asga) (0w 4.1) Tastiamogmas 44.8 1) nazmisegiu

01970 42 1)

X A - v A A A
LBDI Cryptococcus neoformans NIWISIBEDUUUU hl@ll'm']ﬂﬁ\i’dQ@iji] 9 1ava 15 319
Y Y
(%}@ﬂﬁg 71.4) L!ﬁ%uTulﬂJﬁuWﬁQ 6319 (%)@ﬂﬁg 28.6) (1519 4.1) uazaﬂymzﬁugmmmauﬂmm

mhoiludinse 42
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UNHDUN 4.1 15931 Cryptococcus neoformans NUINITIVY

4 a8 q
¥8 31 Cryprococcus neoformans VML T

i .
A 23332354 MIWUA 533 specimens

. Eq
2 specimen WIINATTH TS HI1

4 1 :r:: =
B (1 ADUUUHADYL, 1 BAL)

Ej
¥8 3 Cryprococcus neoformans

51 specimens

. = =
18 specimens luATEALNRIN

i

3 _ = ar 1 _g’
EIHJ'EIU? TEAEINULINMITL AT
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E
¥8 31 Cryprococcus neoformans

33 specimens
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. 1
2 specimens subculture Taitu
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4 s

851 Cryprococcus neoformans NG NATE uaIm 1
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ADETATHIEDST 21 specimens




W ooa &
MN 4.1 EHEJ‘U’ENWfﬂ’JEmmGB@ﬂ Cryptococcus neoformans

T R T
E u =] u g W =) uwh = W L W ] W =) W
i (3] (2] =+ W W oy (¥ - - [ ] 2] (=9 (=29
- L% L& AL LA ILIRN £ L L E L L Age(years)
— [ ] [ ] o [ =+ =T (Pl W (= gr= - [ [+1a] "] (=29

M1519N 4.1 FUAVDIAIAINTID

HUAFIRIATIA N (%)

LAaR 15(71.4)

i
1 ladimigs 6 (28.6)
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M9519 4.2 anvaziugIunRaainvedie

Factors Median [range]
Age (years) 42[22-92]
Hemoglobmn (g%) 9.6[5.8-13.7]
Whate blood cell (cellmm3) 5,370 [2,660 -92,070]
Platelet (cell'mm3) 261,000[41,000-512,000]
Serum sodium (mEq/L) 134[127-149]
Opening pressure (cm.H,0) 34 [5-60]
CSF white blood cell (cell'mm3) 22[0-657]
CSF sugar (mg/dL) 36.8[3.9-80]
C5F protein (mg/dL) 59.3[23 -297.6]
Alteration of consciousness (%) 23.8

9 9
1ndthenavua 21 510 nundidilae 15 518 (Sovay 71.4) filsaAa¥o HIV infection

(3

Y ] '
wenINUY 13a15231A20UNNY Ao autoimmune disease A systemic lupus erythematosus 1A
. .. a9 9 . = ' v Y % <
autoimmune hepatitis 19 steroid YH19 30 D9 60 mg. 193U WU 3 518 (30802 14.2) T5AALLYIIN
hiaausnaud 1 910 (Fovaz 4.7) Tsawmnuuaz lunszgnilo (myelodysplastic syndrome) 1
9 [

510 (Fowaz 4.7) uazhthen inunilsndsesdamse ldsuenagiidunu 1 519 Govaz 4.7)

TOUAAINITN 4.3

U
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MI19N 4.3 Tiﬂﬂixﬁ1@]%@ﬂ@ﬂ]ﬂ@ﬂt%@ Cryptococcus neoformans

Underlying diseases N [%a]
HIV infection 15[71.4]
Autoimmune disease ” 3[14.2]
Cirrhosis * 1[4.7]
Diabetes mellitus 1[4.7]
Hematologic disease 3 2[9.4]
None 1[4.7]

+: 2 SLE, 1 autoimmune hepatitis
* HCV related cirrhosis

£:1 MDS (in diabetes mellitus patient), 1 CML (in HIV infected patient)

Y v
Tuswaudihie HIV infection 919%ua 13 51991 145101519121009AA529A1 CD4 count WU
1 FAl Z’, Y 1 = a 1A
11 CD4 cell count ﬂlﬂﬂ@ﬂ’)ﬂ‘ﬂx‘muﬂuﬂﬂﬂ’n 100 cell/cu.mm3. Iﬂﬂuﬂnﬂﬂﬂﬂg“ﬂ 19.8 cell/cu.mm3.
waz lutiselan 1dsuedin1Se (HAART) mnou

dy A g'/ ] = el Yo 9 dy v a
HINIINU WU’JTQ’]J’JEJ‘VNWM@] 21 318 ‘lmﬂfJJJ”IJiZ’J@]]lﬂi’UfJTQTUW’E)ﬁﬂW]NTﬂﬂuﬂﬁﬁﬂ

v

Y 9
A [
1991 Cryptococcus neoformans A9

1 4 a [ = 4 1 1 ¥
wamnnu hvearesasdlnnenda filevlesuuunee laaee1d %51 fluconazole
1 1 &l g}l 1 { 1 1
WA MIC ¥99F031MINUABY 1UN 8 microgram/ml. TasliA1 MIC50, MIC90 Liagf1 geometric

tg 2 v o J ' A . ' [
mean VoU¥051731 Taneaae 1 Toneostuuaoe Fluconazole 9¢N 8 microgram/ml. (FUNU

J g a2 v 4 1 1 g ..
naany lveuresnslInnenda Hilevesunuaee laneend1uiyes1 Amphotericin

Y v
B W131A1 MIC ¥9a1%931939%0a0g 114423 0.5 83 1 microgram/ml. lagiiaA1 MIC50 wag MIC90 oy



4 o w ' . f a @ o J
1 0.5 182 1 microgram/ml. MUFIAY A1 geometric mean V0U¥ 1AL Innenna T lovlosunuas

81 Amphotericin B Elgﬁ 0.65 microgram/ml.

a X A ' Y { w Y 9
M1319 4.4 ANUDUDUBDIINAT MIC ADIIATULIBDINTEAUANUIUNUUANG

MIC (mierogram/ml.)
Drugs
0,03 | 006|012 |0.25 |0.50 1 2 4 2 1a 32 64
AmB 0 0 0 0 13 2 0 0 0 0 0 0

Fluc. 0 0 0 0 0 Q 0 0 21 0 0 0

AmB: Amphotericin B
Fluc: Fluconazole

MIC: minimal inhibitory concentration

v 9
M5197 4.5 A1 Minimal inhibitory concentration (MIC, microgram/ml.) vour931A31 Tn

v A 14 1 Y tg
ADARN T UT@wailluuﬁaﬂ’]ﬁ’]ul%@i'I

MIC range MICS0 MIC20 Geometric mean
Drugs
(microgram/ml) | (microgram/ml) | (microgramml) | (microgram/ml)
AmB 0.5-1 0.5 1 0.65
Fluc. B g B g

AmB: Amphotericin B
Fluc: Fluconazole

MIC: minimal inhibitory concentration



v Y
M5197 4.6 10az1BeAvEIMIAMTVRITBIAZNANTTNY

MIC of MIC of
Age Underlying CD4 (%) Blood CSF Serum CSF Repeated
Sex Medication AmB Fluc. Outcome
) disease (cell/mm.3) culture culture CRAG CRAG culture
(mcg./ml.) (mcg./ml.)
No growth after 2
1.Male 34 HIV infection 9 (1%) positive Positive 1:128 1:128 0.5 8 Survive at 10 weeks
weeks
No growth after 2
2.Male 67 HT positive No data No data | No data 1 8 Survive at 10 weeks
weeks
Positive at 2 and
3.Male 26 HIV infection 12 2%) positive Positive 1:128 1:128 0.5 8 4, negative at 6 Survive at 10 weeks
weeks
4.Male 45 HIV infection No data negative Positive 1:16 1:2 0.5 8 No repeat Survive at 10 weeks
No growth after 1
5.Female 49 HIV infection 8 (1%) positive Positive 1:128 1:128 1 8 Survive at 10 weeks
week
6.Female 47 HIV infection 64 (8%) negative Positive 1:8 1:4 0.5 8 No repeat Survive at 10 weeks
No growth after 2
7.Female 28 HIV infection 11 (1%) positive Positive No data 1:4096 1 8 Survive at 10 weeks
weeks
Death
Prednisolone No growth after 1
8.Female 22 Active SLE positive No data 1:4 No data 0.5 8 (A. baumannii
60 mg./day weeks
septicemia)
HIV infection, No growth after 1
9.Female 37 5(1%) positive No data 1:8 No data 0.5 8 Survive at 10 weeks
?7PCP week




MIC of MIC of
Age Underlying CD4 (%) Blood CSF Serum CSF
Sex Medication AmB. Fluc. Repeated culture Outcome
(y) disease (cell/mm.3) culture culture CRAG CRAG
(mcg./ml.) (mcg./ml.)
10.Male 42 HIV infection 4 (2%) positive Positive Positive | positive 0.5 8 No repeat Survive at 10 weeks
Prednisolone Death
Autoimmune No growth after 2
11.Female 74 45 mg./day, negative Positive 1:512 1:4096 0.5 8 (4. baumannii
hepatitis weeks
MMF septicemia)
Prednisolone No growth after 1
12.Female 33 Active SLE negative Positive 1:256 1:512 0.5 8 Survive at 10 weeks
30 mg./day week
No growth after 1
13.Female 59 HIV infection 58 (7%) negative Positive 1:128 1:128 1 8 Survive at 10 weeks
week
Hepatitis C
No growth after 2 Death (ventilator-
14.Male 76 virus related positive Positive 1:128 1:128 1 8
weeks associated pneumonia)
cirrhosis
15.Female 34 HIV infection No data positive Positive 1:2048 1:2048 0.5 8 No repeat Death
16.Male 44 HIV infection 13 (1%) negative Positive 1:64 1:128 1 8 No repeat Survive at 10 weeks
Diabetes
17.Male 92 positive No data No data | No data 0.5 8 No repeat Death
mellitus, MDS
Death
No growth after 1
18.Male 46 HIV infection 13 (1%) positive Positive 1:2048 1:2048 1 8 (K. pneumoniae

week

septicemia)




MIC of MIC of
Age Underlying CD4 (%) Blood CSF Serum CSF
ex Medication AmB Fluc. Repeated culture Outcome
(y) disease (cell/mm.3) culture culture CRAG CRAG
(mcg./ml.) (mcg./ml.)
HIV infection,
Hepatitis B
19.Male 30 45 (1%) Hydroxyurea positive No data 1:512 No data 0.5 8 No repeat Death
infection,
CML
HIV infection,
No growth after 2
20.Female 28 Disseminated 9 (1%) positive Positive 1:2048 1:1024 0.5 8 Survive at 10 weeks
weeks
TB
No growth after 2
21.Male 28 HIV infection 7 (1%) positive Positive No data 1:1024 1 8 Survive at 10 weeks
weeks

CSF: Cerebrospinal fluid, CRAG: Cryptococcal antigen, AmB.: Amphotericin B, Fluc.: Fluconazole, mcg.: microgram, HIV: Human immunodeficiency virus, HT:

Hypertension, SLE: Systemic lupus erythematosus, PCP: Pneumocystis pneumonia, MDS: Myelodysplastic syndrome, CML: Chronic myeloid leukemia, TB:

Tuberculosis, A. baumannii: Acinetobacter baumannii, K. pneumoniae: Klebsiella pneumoniae




9 = dy U a2 Y Aa tg AA [
NNUBYANITANHIU W‘U’JﬂiﬁJf{dﬂ’Jﬂﬂﬂiﬂﬂ@]m%@ Cryptococcus neoformans NUA1 MIC 91981
k4 9
fluconazole ¥INNIHIOMINY 16 microgram/ml. DERRETS Cryptococcus neoformans INHUA susceptible 919
= Ay A . A . ! dy J
&1 fluconazole Tag liTien susceptible-dose dependent ¥13® resistant 1981 fluconazole HONIINUY Tueaiu
.. 1 = dy v d‘d ! ' A 1w
VD981 Amphotericin B WU lifiie Cryptococcus neoformans aalaniian1 MIC 11NNMHIOIND 2
= dy d'g ! . .
microgram/ml. 1 Ll naeneen Amphotericin B
A Aaa PRl Aa j’ o Y2 a g 9 o
NP GIGIJ@QQTJ’JEJG]@W’E] Cryptococcus neoformans U a7 510 aatluiosas 33.3 Tudwau
U 2 13 U a f a g ¥ g U {
fhefidesianamanuindudihedage HIV 3 116 Aadlufesas 42.5 wenainiudludiheiialsa

o o A Y Y . . 9 Y . . Yy
Usz1d0u 4 519 Ysznouaedi] e autoimmune disease 2 518 (Fovaz 28.7) {1179 cirrhosis 1 318 (Fovaz

14.4) wazdthowmnuidi lunszande (myelodysplastic syndrome) 1 516 (Fovaz 14.4)

A o U Y Aa dy a dy 1 [ A AaAa Y
Lll@‘]/l'lfnﬁL!,Elﬂigﬂ’)'NWﬂ'JEJTIG]@LGK’E] HIV uaz“lmm&m HIV WuN ﬂ@]ﬁ1ﬂ15lﬁﬂ‘]§’)@]ﬂ]@\1ﬂﬂ’)ﬂ HIV

aﬁjﬁ $peaz 20 (1AHFIN 3 518910 15 519) VAL mmmmﬁaﬁmmiuwﬂaﬂw"lmm% HIV 27130082 66.6
(1T8%IN 4 518910 6 518)
a Aa Y g‘/ = = Y] dyd Y A Yo aa o & .
M3IdeFInveIdi)iens 7 eliswazideaniil Ao Aiesien 8 1asumsitianeiu systemic
Y Y
lupus erythematosus AU ﬁ“lJﬂﬁiﬂ‘thﬂﬁﬁﬂﬂJﬂW autoimmune hemolytic anemia, lupus nephritis 3
=S v 1 9 Yo . 1 [} Y o [ g}/

21Ms1nAsHzIazFnTINAe 1a5181 prednisolone UHIA 60 mg AD U W5 UMITAE U TsaNeD1aAT
dyﬂl A . Yo LY dy A v o
1281394 bowel perforation 1A3UMIHIAA MIMNLARNABA U IULINTUATIINY Criprococcus

kY

= [ Y Yo . | (9 Qy [ d‘ dy A
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IBOLUNTNFDU NITLWISIBDINADAYINY Acinetobacter baumannii ﬂaumﬂamzmwm

U A o aa o d& o 1w
Athes1eM 11 1850n153t99eiTu autoimmune hepatitis 145181 prednisolone Y119 45 mg AD U
J @ . 1w 9 o [ Y A 9
59U D81 mycophenolate mofetil YU1A 500 mg Ao T 1¥5uMITAE IuTsaneadleiseslduavie
= % d a tﬂy . .. v A [ Y 1w
Asve 3 dla1r numsaaro Cryptococcal meningitis anuauwdlalumsmzuasldming 18 cm.H,0
U [ [ .. I @ 1 j’ ¥
A1he1d5unsinydaee1 Amphotericin B iluran 14 3u lutioims lduazihefs vz mamzienini

o o A [ SN ¥ 1 o A I
ludunash 2 dansd linude Cryprococeus neoformans {1 lasumsilasuenilu fluconazole
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Fudsemu szramsueu Tsaneuialionms lvuazveumiles lasunslanessienelaaz It
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Wuileanaiie NamIIWIZIFONABANY Acinetobacter baumannii WazHIIBTEHIA 33 TUNAINITUDY
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DX A ~ o v A o d v o o A Yo aa o
Athesen 14 HTsalszhdafedundann hiaausmaud 185un53H99 Cryptococcal
. e Jd g . v =) Y o == @ 4 v A
meningitis 3IUNY cryptococcaemia wmmﬂummi'lm duauuazsuas 3 dlari anuaudalumsme
@ 1w U [ @ @ 4 o ¥ 1 y
e 1m0y 9 em.H,0 Jihe 1450M 35018182881 Amphotericin B 2 da1 msinizvaad liwie
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a @ a o Yo aa o d . . . a
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Athes1eM 15 o1 14 edsszitlune 2 dlant deuntiormsdunazdnnas 185ums
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Haneilu HIV infection tay cryptococcal meningitis MFONWTIADUNUADTANDINUNNNIZANOILIY
119 Tae il hydrocephalus 15050143 brainstem sign i ldimsmznawazfihededianasldsuen
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U { o v .
Athes1o@ 17 i TsadszsrdaniluTsauimaiunes myelodysplastic syndrome 101015 Moz Fuaq
o P A 9 Ay ) A ’ VA
3 dlanvineunn lsanenuia I laneunsndoundeserdonisenidensdieneiiios asiany
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Cryptococcus neoformans NIMINre lwaon mwmmﬂﬂ‘lumsmwaQ”lﬂwnﬂu 5 cm.H,0 ﬁ‘ﬂ’)ﬂ

A AaAa [ % Yo an (%3

@0 1 IUraelasumMsIteny
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A5 en 18 To1n1siliafsyz 7 31 101M3019 D0 A5I9N Papilledema, sensorineural
hearing loss nazlinuARAAUDY cranial nerves HANBIEY ATIINY HIV infection, cryptococcal meningitis
. . dy A (% [ FIAL = [ [
U@ Klebsiella pneumoniae MNM 30 1uaen vaimssnydielnnuauluauesgenasa anuaY
a @ Y ' Yo v o A (4 o 9 Yo
Walumswiznaslduinna 60 emH,0 1a5unsld VP shunt Tuiud 4 vidimsinu dilelasvensw
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H Y 9
concentration, MIC) Y9481 amphotericin B 1181¢ Fluconazole ﬁmmmﬂummma'mumuTmmﬁ‘faﬂ
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a da/ Y [ 1 dy a @ =1 o 1 s LY
NATel GIIenuNm MIC vouronsl Tnneadd T Tewesuuuave fluconazole HAUMAY 8
gJJ ¥ . U ¥ a (% 14 ] ] 1
microgram/ml. 14 21 10 e ld1uFonsd Tnnoads 1 TewoSunuegludig susceptible @081 fluconazole
[ [ dy a [ = 4 1 .. = lo 1 . 21/
dun MIC vousonslIanonda Hlowasunuaoen Amphotericin B #16110731 2 microgram/ml. 114 21

¥ ' f a v oA 4 I ¥
o a3 181 uwen3d Taneada i ToWosuuulumsdnyillulinsAoaeer Amphotericin B

U dy a [ = 14 1 g’; = d’} 1 ]
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= A 4 o Y an . I = JE G o =
IN15ADADET fluconazole WBNINITNATDUAIYIF broth microdilution FINANITANEILHUDUAUNITANY
v 9
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] 9 ]
f1.f. 2003 NWUAT MIC VoA fluconazole WINAIUMIND 16 microgram/ml. agﬁ%’aﬂaz 32.5 ¢ 33.3

4 U { [ ] [ o w < 1 { o
wioAnu Tugien a5 unaz 141850 fluconazole prophylaxis awae (25) uaraalviiiundoyanedny
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= dl.rll A

= 4 A4 o 1= Y Ay Yo
NITANHY IUBDINNITANEIU [UNVITINADADYT fluconazole Llaglluilﬂﬂ’wﬁ']ﬂﬂlﬂﬂllﬂi‘ﬂﬂ'] fluconazole
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