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" Executive Summary

<Purpose=>

This study intends to identify the epidemiology, resistance patterns,
and antibiotic usage patterns for infectious diseases in febrile
neutropenic patients based on Korean data, and to develop the
guidelines for empirical treatment of febrile neutropenic patients in
line with domestic circumstances through interdisciplinary joint

research and a review of foreign literatures.

<Methods>

A treatment guideline development committee was organized under
the initiative of the National Evidence-based Healthcare Collaborating
Agency with methodology specialist and experts recommended by 8
academic societies: Korean Society of Infectious Diseases, Korean
Society for immunocompromised Host Infections, Korean Cancer
Association, Korean Society of Clinical Microbiology, Korean Society of
Blood and Marrow Transplantation, Korean Society of Hematology,
Korean Society for Chemotherapy, and Korean Association for Clinical
Oncology.

The Key questions were selected in the areas of the definition of
neutropenic fever, initial evaluation and infection risks, antibiotic
prophylaxis, initial antibiotic therapy for febrile neutropenic patients,
re-evaluation after 3-5 days and change of antibiotics, the use of
glycopeptide, catheter-related infection in febrile neutropenic patients,
and the use of antifungal agents. Agreement was reached through

systematic review of the literatures and discussion in subcommittee.

Antibiotic prophylaxis

1. Antibiotic prophylaxis is recommended for patients at
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intermediate to high risk of infection (A-1).
Fluoroquinolones are recommended as prophylactic antibacterial
agents (A-1).
. Antibacterial prophylaxis is administered until neutrophil recovery
(absolute neutrophil count: 500-1000/mm?®)(B-111).
Antifungal prophylaxis is recommended to prevent fungal
infections in patients whose neutropenia is expected to last for
more than 7 days: posaconazole (A-1), fluconazole (B-I),
itraconazole oral solution (B-1), low-dose amphotericin B
deoxycholate (B-1), or low-dose liposomal amphotericin B (C-I1).
Antifungal prophylaxis is recommended to prevent fungal
infections in allogeneic hematopoietic stem cell transplant
recipients: posaconazole (A-1), fluconazole (A-1), micafungin
(B-1), or itraconazole intravenous injection followed by
itraconazole oral solution (B-1).
Consider using prophylactic antifungal agents at least until
neutrophil recovery (absolute neutrophil count:
500-1000/mm?>)(B-111).
Consider using prophylactic antifungal agents until the
discontinuation of immunosuppressant if immunosuppressant is
used after allogeneic hematopoietic stem cell transplantation
(B-111).
Prophylaxis against Pneumocystis jirovecii is recommended in
allogeneic hematopoietic stem cell transplant recipients (A-1).
Consider using prophylaxis against P.jirovecii in the case of
autologous hematopoietic stem cell transplantation, high-dose
corticosteroid therapy (e.g., the equivalent of 20mg/day or more
of prednisone for 4 weeks or more), administration of T-cell
depleting agent such as fludarabine (B-Il), or anticancer therapy
due to acute leukemia (B-II11).

The use of sulfamethoxazole/trimethoprim (A-D is

recommended for prevention of P.jirovecii. If the patients are
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intolerant to the drug, consider using dapsone or aerosolized
pentamidine(B-11).

11. Antiviral prophylaxis against herpes simplex virus (HSV) is
advised in HSV-seropositive patients in the case of allogeneic
hematopoietic stem cell transplantation (A-1), autologous stem
cell transplant recipients at high risk for mucositis, induction or
re-induction therapy due to acute leukemia (B-1), or the use of
T-cell depleting monoclonal antibody (e.g., alemtuzumab) (B-I1).

12. Consider using prophylactic antiviral agents in the consecutive
chemotherapy if HSV is reactivated in the previous
chemotherapy (B-I1I1).

13. Acyclovir or valacyclovir is recommended for prevention of HSV

(A-1).

Initial Antibiotic Therapy

14. In contrast to the Western countries, Gram-negative bacteria
are the prevailing etiological agents of infections in neutropenic
fever patients in Korea.

15. Adjustment of empirical antibiotics may be necessary depending
on the resistance patterns in each hospital because the reported
antimicrobial resistance rates of the bacteria causing neutropenic
fever vary widely by hospital.

16. Oral antibiotics may be used for the initial treatment of febrile
neutropenic patients if the risk of infectious complications is low
(A-D).

17. The combination of ciprofloxacin with amoxicillin/clavulanic acid
is recommended for the oral antibiotics for febrile neutropenic
patients (A-1).

18. The combination of ciprofloxacin with clindamycin is an
acceptable alternative for the oral antibiotics for penicillin-allergic
patients (A-11).

— i =
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19. However, ciprofloxacin-based oral antibiotic regimens are not
recommended if patients recently treated with fluoroquinolone
prophylaxis (B-I11).

20. Cefepime, imipenem/cilastatin, meropenem, or
piperacillin/tazobactam is recommended as empiric monotherapy
if the febrile neutropenic patient has no complications of
infection (A-1).

21. Ceftazidime can be considered as the empiric monotherapy if
the febrile neutropenic patient has no complications of infection,
but beware of the possibility of breakthrough infections (either
from Gram-positive bacteria or drug-resistant Gram negative
bacteria) (B-I11).

22. An aminoglycoside + anti-pseudomonal penicillin (£ f3
-lactamase inhibitor), or ciprofloxacin + anti-pseudomonal
penicillin  are recommended as the initial intravenous
combination therapy for febrile neutropenic patients (A-1).

23. An aminoglycoside + extended-spectrum cephalosporin
(cefepime, ceftazidime) are also recommended as the initial
intravenous combination therapy for febrile neutropenic patients
(A-11).

Re-evaluation after 3-5 days and change of antibiotics

24. If the causative organism is not found and initial empirical
antibiotics seem to be effective after 3-5 days, maintain the
initial empirical antibiotics until neutrophil recovery (A-I11).

25. Maintain the intravenous antibiotics until the absolute neutrophil
count recovery for patients who were in the high risk group at
the beginning of the administration of empirical antibiotics. In
the low risk group, consider changing to oral antibiotics (B-I1).

26. If the fever persists after 3-5 days of antibiotic therapy and

reassessment dose not yield a cause, continue administration of

_iV_
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the same antibiotics when the patient’s condition is clinically
stable (B-I11).

27. However, if the patient is in unstable condition, consider
expanding the antibacterial spectrums to anaerobes,
drug-resistant  Gram-negative bacteria or  drug-resistant
Gram-positive bacteria (B-11).

28. If the fever persists even after the use of empirical
antibacterials, consider using antifungal agents depending on the

risk of infection (A-I1).

Use of glycopeptide

29. Glycopeptide should not be routinely added to an initial
empirical antibiotic regimen (A-1).

30. Although fever persists or recurs after 3-5 days of empirical
therapy, it is recommended not to add glycopeptide routinely
(B-1).

31. The use of glycopeptide as empirical antimicrobial therapy is
recommended if the patient’'s blood cultures are positive for
Gram-positive bacteria, a catheter-related infection is suspected,
known colonization with methicillin resistant Staphylcoccus
aureus or history of MRSA infection, the patient has severe
sepsis or shock pending the results of cultures, or the patient
has a skin or soft tissues infection (A-II).

32. The use of teicoplanin can be considered as empirical antibiotic
therapy for neutropenic patients because it has equivalent
efficacy as well as lower adverse reactions such as

nephrotoxicity compared to vancomycin (B-1).
Discontinuation of antibiotics
33. If the origin of fever is unclear, maintain antimicrobials until

the absolute neutrophil count reaches at 500/mm® or higher
(A-11).
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34. If the causative organism or infection site has been identified,
treatment duration is adjusted to the specific infectious disease

in line with the recovery of neutrophils (A-I1).

Catheter-related infections in febrile neutropenic

patients

35. If a catheter-related infection is suspected, a skin swab for
culture from the exit site of the catheter and blood cultures
from the catheter may be obtained (B-II).

36. The differential time to positivity is a useful diagnostic tool for
detecting catheter-related infection (A-I11).

37. Catheter removal is recommended for patients with bloodstream
infections caused by fungi, non-tuberculous mycobacteria,
Bacillus spp-, Corynebacterium jeikeium, S. aureus,
Acinetobacter, Pseudomonas aeruginosa, Stenotrophomonas
maltophilia, or vancomycin resistant Enterococcus (A-II).

38. If the catheter has not been removed because a
catheter-related infection is not certain clinically, catheter
removal may be considered if the same bacteria are identified in
the consecutive blood culture at 48-72 hours after appropriate
antibacterial agents (B-11). However, immediate removal of the
catheter is needed if a catheter-related infection is suspected

and the patient is clinically unstable (A-I1).

Empirical antifungal therapy

39. Empirical antifungal therapy is recommended in patients who
are expected to maintain neutropenia for a longer period (=10
days), if the fever does not settle within 3-5 days of initial
empirical administration of antibacterial agents (A-II).

40. Regardless of fever, empirical antifungal therapy is

recommended in patients who have a history of invasive fungal
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infection, fungal colonization in neutropenic state, symptoms
(pleuritic chest pain, blood tinged sputum, or hemoptysis) or
signs that suggest newly developed pneumonia, tenderness or
edema around paranasal sinuses or orbital area, ulcerating
lesions or eschar in nose, etc. (A-II).

41. The following antifungal agents are recommended or can be
considered as empirical antifungal therapy: caspofungin (A-I),
liposomal amphotericin B (A-1), amphotericin B deoxycholate
(B-1), itraconazole (B-l), voriconazole (B-11). Amphotericin B
deoxycholate should not be considered in the presence of risk
factors for nephrotoxicity (B-1).

42. Azoles may not be considered as empirical antifungals if
prophylaxis with fluconazole or itraconazole has already been
administered (B-I1).

43. Periodic radiological examinations such as chest X-rays and CT,
fungal cultures and non-culture based microbiological tests (e.g.,
galactomannan, (3-D-glucan), sputum or nasal swab surveillance
are useful for early diagnosis of fungal infections (B-1).

45. Active efforts such as bronchoscopy, bronchoalveolar lavage,
tissue biopsy and culture are necessary (B-II).

46. The treatment duration is usually determined by defervescence,
recovery of absolute neutrophil counts, and clinically stable
condition. The empirical antifungals may be discontinued early if
the defervescence is achieved, the neutropenia recovered, and
fungi have not been identified. However, if invasive fungal
infection is identified during empirical therapy, proper treatment

duration of the respective disease should be followed (B-II1I).
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fluconazole (B-I),

L

o

o=

e @XM UFAY oY

2AY: posaconazole (A-1),
— viii —

TFAALFAM YRE YK RYHEFAS

500-1000/mm°>)Ar&2 DHPCH(B-I11).

CHA-I).
2. %™ AN E fluoroquinoloneHIEE AMTITH(A-I).

§

3

itraconazole # (B-1), &Y amphotericin B deoxycholate (B-I),
ZEDM IO 2AXOA MAUEF ¥S A% o239

X4F liposomal amphotericin B (C-I1I).
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posaconazole (A-1), fluconazole (A-1), micafungin (B-1), FA§
itraconazole A& ¥ F3H HF(B-1).

6. A¥H PUIH=s Hok IFALLFAM Yd=E WX (RUZFAe
500-1000/mm°)Ar&2 DHCH(B-I11).

7. % XHEMIOA T HY
gH FTUIH AHES LHTUT(B-111).

8. % ZHLMEOIA XM Pneumocystis jirovecii %S AFTUTH(A-I).

9. X7l ZUINEOIMZ e F9, 15k SUMAUI=ZNE FAq YE T4
F O prednisolone ?IZ 20 mg/¥ °I%), fludarabine & T-MZE X
AN E FA9 L= FLB-11), 88 WHHCl, ALL)2E FAX=E o= B2
(B-11DOE P. jirovecii oll$& 1{otct,

10. P. jirovecii®l¥22 sulfamethoxazole/trimethoprim ArgS AXSIL
(A-1). oPdurgol M3t FL dapsone, %% pentamidineAr§S 123}
(B-11).

11. Herpes simplex virus (HSV)¥X ZA ¥/40I1TN, §F ZYUEMIOAS

u a

W FQ(A-D), Xt EEINEOA ¥ Moy

AMNE Argote B¢ HAANME FTTY WX

g A

oz WU R T2 MU S W 3

U222 YH|(alemtuzumab $)E A T(B-11) U™
A

12. o) @UX|z Aol HSVY ME/depot AUE Fe, o
Ul AN AMEE WEHTITH(B-111).

13. %X gHo|AX|E acyclovird valacyclovir A2 HFAUCH(A-I).

|:||o

YUKBLEE oy

x7| YIY

14, FY TFIPLY wH wAFL F0| AR Y IFYYIEL 1YSHT
o o mefct,

17. 232 EE 9y FHH FH ¥  ciprofloxacindt

_iX_
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amoxicillin/clavulanic acid?| Hg2Z 3FIAUL(A-1).

18. Penicillin ¥YZ7]7} U= FLoe ciprofloxacin® clindamycin ¥ £

2 HRTH(A-IT).

19. ©, 9¥HOZ fluoroquinoloneZ A%t Ffo= °lFet F AN XE2
HBEX F=H(B-I1).

20. TFFYLY LG AN HFY YHFS FUOHK B2 B FEH OU @
o+N| =2 cefepime, imipenem/cilastatin, meropenem,
piperacillin/tazobactam2 AFI(A-1).

21. 3FFYLY LG XM AEY AYFS
FHE ceftazidimek 1Y & Aoy JFYHF X A2 4Ll F9
CH(B-11).

22. IFALLN WE XM XTI EY FA YIHE aminoglycoside +
anti-pseudomonal penicillin (= 3-lactamase inhibitor), £&
ciprofloxacin + anti-pseudomonal penicilling &3 (A-1).

23. 5L EE HXOIM X9 58 FAYAHE aminoglycoside +
extended-spectrum cephalosporin (cefepime, ceftazidime)x
HHSITH(A-11).

ZUN YINE vFFULFOl Y=g

25. FUM YIHE MY AWM DAUITOIY WX FQ ULFIAI F
Jhg WMR] ALGOIH FANYTHE QXOID, MYUF XY FeE FT YA
29|

Fe DHUTH(B-1).

26. S% 2YO| YALX| YN 3-5% YOIE WUO| XAEE HQ WX} YOI
A ALGOPH YHE IUE QXN B 2 UTH(B-I1).

27. SIXIGH G HEIT} EOPYOIH W, o UY 1SN EE oM UM 1

200 Ofol YRUAS WOls R WAUTH(B-IN).

X

2Ok Ad
aoo
28. FUH YIME Aol UEO| XAEHE AUE| TEp YUIH ArgS 0
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Glycopeptide?| A4
29. GlycopeptideE Zx7| @dQHo FHHLE XY}
(A-1).

30. 3-5% ¥ WHO| XAEHY CHA| €o| Y W glycopeptideS FHHOEZ F7}
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32. ZFFALT XM FUH YIRYMOER teicoplaning AgY FE
vancomycin®fl B8t #52 FSOID UEY FY oMU HA yHUD=

AMgS IHY = AH(B-1).

34. €AF F& ZHPAI YUY FQL UFT Y=L Dot oY AWFO
X

TFIALY WE WRMO JHHE A ABF
35. FIHH A AHFOl AHEHE B¢ JIHE =28 M8 HF(skin swab)
UGS AWt FHEHEZRE MU FS MBSt WS DHUTY(B-11).

= TGO 5t Wi /8 ARMX(differential time
ERZ HHTTH(A-1).

=
=2
37. X, HAMY GgMFd, Bacillus F, Corynebacterium jeikeium, S.

36. JMHY UH HEF

r

positivity)

aureus, Acinetobacter, Pseudomonas aerusinosa,
Stenotrophomonas maltophilia, vancomycin Y4’ Enterococcus®l ¢
¢ It E oE ZFEFOl YHElE F9E THHEE Mot A2 ARFUTA-II).
38. Yoz Y UH UFFT AR YOI FHEE HIHOIX| 2 B2l

S mHO YIHS ALGOII 48-7241200] XILEM Ajggt Wousjor AANYY FU

=

_Xi_



Ul Xt=2E ZHE o s57HAY Ud

o
A
©
o
ol
»
>
Hu
1
o
N5
i

o F0| SHEIAS W IHEHIE MHES DHUCKB-11). I, FEHE B 2AF
ZA| FHHE HHE BRUCHA-1).

ey FUIH X=

39. HIU(>10%) BFFUAFO QXY HOR oJyEE
¥ £0| 3-5% YOIE U0l Y2 WE YIS FUMOD Ty A
StH(A-11).

40. &€

ric
)
=
=

o
N
oX

41. %
liposomal amphotericin B (A-1), amphotericin B deoxycholate
(B-1), itraconazole (B-1), voriconazole (B-11). ©, X549 ¥o| U=

#2ol= amphotericin B deoxycholates 12{3}X| ?JE':KB—I).

uz
o
r
i
=
Hu
iul

oq
I'=IJ
ﬁ
>
ofo
e
=]
0
fllo

42. Fluconazole, itraconazole $9 azoleZ °f%H
29 azoleZ FEX YXFAN=Z 03X FeL(B-II).
43. FIMOF FH XM, CT 59 WAoo
(galactomannan, B3-D-glucan §), g 2 I HFWH ZA|ufef
d8Z X7 MUY =20 EHO(B-1).

T
o
=
I
T
—-
(o]
b

A, e R
2

44. JIBXIUNF L XM HAL XX P L O S HIMQ 20|
LR OTH(B-11).

45. FU™ YUIY XBIIAL PO, BUTFI4 U=, AN Y 4H SO
2 YU YUHOT fAED TFIUAZO| YLEHUOH UFO| YALX| o
UoW FUN YUINE XTo| FXY 4 YOU FUH XS F HENY VIUY
o LOIE|M 2t Mere] X|ZT|2A0 LECHB-111).
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2.1.1 0=
0|33o] ZHQ HMIAMQ ARo XXX 27{o] ZXQI XXlojM X|Xioto] WHsEN
U0, 2tZ Infectious Diseases Society of America (IDSA)[2]2 National

Comprehensive Cancer Network (NCCN)[3]°It.

IDSAY X2 X2 100740| Mg WEEHOH 200240 14 JHFEHAD 2010
WX 2K WY AOICE. Of XML FE YUNEE WL YIS uFTULY ¥y

MY x| 2 R I X[z His] 4T U

NCCNY X|gX|®Z 1990WtiRE Xt NP2 ot X2X[HYS Lot UeH
HI2os 1 HHUE TF ALY LEO FX| ¥ “cancer related infection"2
2 U9 Xg XM NYOIUL. NCCN X|gX|de|l EXL HFgHUd MY FY
A J™IIL ol o4t T TE 2O MEISE HAYO| Ot U= HoIH.
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2.1.2 94

489 X8 X|Me=zE Infectious Diseases Working Party (AGIHO) of the
German Society of Hematology and Oncology (DGHO)OlIA st £eloj

X|g X|H[4-13]2% European Conference on Infections in Leukemia (ECIL)

g SO Mot XAU[14-18] 5O YTt SU XE XM F 20034l Mg H
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3.1 X=Xy JHE AAYY 4

20004 6Y, URHAYTATHUY F ofo| THYUAHOY, CHYUHHSX ORIt

HAMel 2H UEZ Yol Infectious Diseases Society of America
(IDSA)[2], Infectious Diseases Working Party of the German Society
of Hematology and Oncology (AGIHO, DGHO)[4-13], 2&[20-27], °IA
Of-E{HY[19], The First European Conference on Infections in Leukemia
(ECIL-1)[14-18], National Comprehensive Cancer Network (NCCN)[3]9
=R, HluwX 22 AgE Us IDSAQ Xg X|©o| wSofd

o
a=
ol HWAH FHS FIIZ HMOI| 4019 Pubmed (www.pubmed.gov) A 2l
X

HZ AHGOIRon HMIZE2 20029 1¥SE 20099 10¥”X|z2 HHSIAH. TF
FLLAFO| gist HMo=“Neutrop*nia”, “granulocytop*nia”’, “leu?op*nia”2
St} FY¥OAl  Hi  HMO=  “cancer”, “malignancy”, “neoplasm”,

“leukemia”, “lymphoma”, “hematolog*”, 131 “(stem or marrow) AND
transplantation” & Z®OIAUC. YWE X FHH Xz Hiet HMOE= “fever or
febrile”, “anti-infect*”, “anti-bacteri*”, “anti-microb*”, “anti-bio*”,
“anti-fung*” ¥ “anti-vir*"2 Zgoto] HMoIAY. Y Xtz2 ALH WE FOM
Qo ot=X|0 HIME FHS HMOII| YOI Pubmed HMATINM =2 FUSS
FII2 HMBFAUCE.
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X 1. Definition of strength of recommendation and quality of evidence

Category, grade Definition

Strength of recommendation

A Good evidence to support a recommendation for or against use.
B Moderate evidence to support a recommendation for or against use.
C Poor evidence to support a recommendation.

Quality of evidence
[ Evidence from =1 properly randomized, controlled trial.

Evidence from =1 well-designed clinical trial, without randomization;

Il from cohort or case-controlled analytic studies (preferably from )1

center); from multiple time-series; or from dramatic results from
uncontrolled experiments.

11} Evidence from opinions of respected authorities, based on clinical
experience, descriptive studies, or reports of expert committees.

Note. Adapted from the Canadian Task Force on the Periodic Health Examination[28].
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Y| (antibiotics): Ml

AHiots 222 2 XHAMe B

c},

g8 (antibacterial agent):

0iel: 201049 53 14U

H2ol Xgo

, U@, HOHA o BE UYES HAHAHY X

FO| ¥ 2| (antimicrobial agents)E 2|0|%t

te o

XN (antifungal agent): X3 Zg6t= 2FH|

gttfo|2{ AX|(antiviral agent): HfO|2{A0| Xt&6tE= oFX|
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wo N9 HLHZ Y Al 38.0C O, L At HHZ AW A 37.5C °|
Ao HIQO| FIOLS FQE WOIUTH LT HRO|L Mot N2 ZHO| gLt
n

WOEPIY, 3% M2 T2 AWOE FQols 7Y HQ0| SHHoAE 38.3T

OAOR ASOIHL B2 38.0T OYOE 17 O X|4HE FLE waE Ho

TFAUAFLS HYEFFAIL 500/mmO[2o|AHL, 1000/mmO[2to|TN 2-3Y
ojUiol 500/mm30[UCZ LAY FHO| AYEE HQZ FHolstrt,

IDSAY NCCN T 2/=9 F8 XHAMz F3 HZo| gHoet: 38.3C ©14°|H
L, 38.0C OG22 1ARF o) X&EE FLE YE2 Aootu UH[2, 3, 11,
19, 22]. =4 2871 ¥¥, 33FY AT UFL=2 ¢ SETAM 79%9 FEX
b ob ROIY T RO HZZ EHOIY HZO| 38.0TC O[22 H5oIAZ W, B2
38.0C OI4L= 1-2ARF o X|&E HE LR Yovttn FHOIRH[29]. 1Y
H2E F3oM FPUTD SET FLE 2%9(6%)°1UL 31Y(94%)2 A4 19
HE FRFUTGD FEHSIRH[29]. WM IU HHZS 2G| M= oA OB
=7t HEIIEY UYE FoH =FH XNEXHOM At HMT 09 HIO|L Mo}
HRE JIELR TES BYste Ol F ¢ HBHOIG[19]. 1Y H2Y FE HE A
20| HAIO Tt AT B O|FOH ALCH[30, 31], eFFULY UE XML
oo GisHM A-tE HF AHU[32]. AFUH UGl Us B¢ LEO| §AHY LS HL
o UK ¥HFE A MOl MEY = FFE = UQLE o HZ FYSHAOF

SHCH33].

...
ol

—

(o]
(11

£Q

L

J
ol
@)
O
N
3
3

w

o
rTa
o
Hu
oy
k>
e,
rir
oY
o
0¥
1)1
[Tk}
ric
nE
ox
1o
do
o¢
]
o[

Itetei[34].

a
of AJSH HIp WA WA §X[| 70% O4OM TFFLIF 500/mm30[aro|ten,
TFILTL YAYLE WA A0l LAY FLI} FICIYLU[35]. Il A=I|S o
°

Ze Moz Agorm Yot gEt

HU
=
o
|'9.-
F-IEI
k>
=
=2
x
H1
w
H
of
7~
(o]
2
S
]
do
.IS.’.

NIDN

uol

3o paspqg-aduaping |D

i
L

whll



4.2 =181

o
Eom,n."_-ﬂ_
oMx_omH__ P —
E_._._mu._.;l F A3 =
o< o x o o) T
o F oL 5 < o T T
o o o B P owE P ORE & T
o 7 m._ m.ﬁ_ N 3 % ._.m.._ Klo = T i a
gv =z 5 - ..I._I.l._..
w2 s 4E ¥ B r m oL @wm_uw“_mmn_#|
n_uu > N <+ o e K oF . B mEﬂ_._ﬂL_o 5o m__o_ oo B ol
Ny g M LoF B ¥ F P ﬂuzﬁaxono RO
ey D — o= i 33 F B TR Y- < -y o ] oF
or ..m.:._ S ._M.O_.AA .n_Al O_._ iy |__|_ ﬂ_._._ = n_.x [ R _|_._ 0 .U._ o) L_._
Iu___a.n_z 5, Kromo o oE o 5 em*m_um.me.mnn_ a.ru.
wl.ru.wn TR o._n_lo.l,mn -~ 2 Jx.ﬂl.elll._u. 5 o -
g B s = = _______.Am.wmnu_..mmm/% Mm,l.__;une Lul.___o_au.
= or ~ BO e ° ol o4 KF = ~N 2 = '8 =< olJ = © ° .._|=_ o3
K e .rl_.._ _._.n_____ll_. b.1.F|1 - ﬁl
_ o o3 ~o o T e 1] o oF o b N o & 2 zg 9° ~o of o WH — I
- = = g rnrumﬂ ..EFMC .won_Wrxomﬂq wéﬂ,*_.
- do . < S 2 o — T *° s o = % = = d 2u &r ,||_ 3
_.m_x.uE = 2o oMOern,.on_drbMuaueu__._E u_ﬂHoM___
wrwom____ K= = a_u;_uu.ﬂ_x_oculx L SN ¢ E
e O S T i+ _ T RO * £ x T o=
ne =K = ..o Hoggq,mdwmuﬂmaﬂ,ﬂw% mhsm___al
nH ~a A m. 1 uy mﬂ Rr < KF Ca N = S 9 £ m 5 U o r= 5 . =
o_ém_u_ 5 1 . % M X oy umu_ér F 0 L ruPE___________
m._:.mw W_..ru_. wamuouﬂmm._tam._._ (a_..__zlmnEam.Ell _;u._u.»l»l
o = - K
i x5 T m%mwx;gmm;m;m.mﬁew -
E] o e = o
maum_uoﬂ .__._c_.J ..t%m.»l_uﬂ___*_.un_m.ézmoxwémmo wﬂhcu_.a._
ol oK N o ol oK o = & BN <4 R c M ° o = .M.M Klo At zo M_n___._ g =
O_J L wn = ._oL.r R .__JI o - 7z q|aA_u _
T 3 % o R A PEETY ol sa 7w T b s g &
T B0 Q,mm___uom.___oo____w\ wrﬂx_o:_h__nl .&g_g.m_
m:,.__._ o|m||oo |=_6|A._ HunAlL\nN,t._ﬂ.oJmo oHS
gu mMu. ....Awm RU oo 2 - ~ 2 m..._ﬁnt OQ_mu F Od o o3 e 2
_A.F I~ m_._.__JH LIle._JUH_IH_l :Invlm_._._ ._7._.0._If jool.rll
lo oﬂlo e 5 = < |.__._|“_= 5 wk K = t_.uuun S
< = ol r r_._w__._OC dQ_ IHI
m.__uw.._mOm_m Mo._%m___ Eo_______m_____x_o,mut_.xﬂcba.#u__._u_...(l\ma xoldm
_._.m_..A._r_I._émom .:Jxllmuv_u_.wonop.._d@m.pllouoau_r u.._.n._umm
x_olmuaerzuo T 2 PR oa__lmor.alwu___ T R2
= |_|3_Ju I.rJ_._ . Ou"._wq.r_JUluAI ._Ou = T
ol = _I_I o el _IT e S ©° J i - _-._=._ <° |__._ o © <° ° o = o <° ._MO |m 7,
mﬂxvmllﬂx_om__“__m. uuﬂu.ﬂmdmuuxxoWbm._xo._._Mmumox x_omﬂme
t_oomt_moﬂoumwﬁmuu_smum_%a\hﬂ_»nwﬂoowa m.._m*m.w
= o tx_oylnlmnxﬂo.,ue.r._.uu uy 3 £ S S
uO______LImOJ |.|H m___._nn.uw._MOOO.__A-O o4 =
Bl ol o X I 1| ST S E - %0 3 n s T = o
mu1t -olr.moﬂeﬁ K m___wnuxr
AO .r.,OH _Jetmluu_A—O q.r._ -_ J
n_ﬂ._.Eo.xﬁa._l____a - ua.xu,roh
I o5 ._.Iet .Waﬂ. = g
OH rl.rmo — 3mﬂmLuH"M
S ___I._u..A 0
(m\.UULIIE.A m-._[ L._ N
PEgaiiil £
o___lu...oh._. - RO
_Oml_u_.__Jn_Ml_- w_._
_._.m.._OM
T

ional Evi
| Evide

dence-l
ce-based H

| Health

althcare Col

e Lolla
HaDC

- 15 —



=2 =
XX HAAZ UMY, FUo|Y mE T4 HHO| U= B$ herpes simplex
virus (HSV) Zgol gigt =Qlo| st
BEI TR0l Ue B FF XM HYZ UICA| Ajogjiof vict, E9H FAfo| gl
T g3 BEI| FAHOl LIRS W O P HIWIEI| SHM T|M JEY FE
X-d HFS AP, IFALLFO Us B2 GFU3O| LS| forM F& XM
#FoAME o £d0| HOIX| ¥2% SHX|T o2t &Xt F MYt Hr= FH CT YD

DIFTULY LS AXTr YA AFE SOl olE Jrsdel Y HEEE Moot
7l %M  Multinational Association for Supportive Care in Cancer
(MASCC) HEXI+E A8¥ = ULH(E 2),H 2 ol 21F o142 32 HAUHD

o=z ERUM[38].

H 2. MASCC risk index table

Characteristic Weight
Burden of iliness

- no or mild symptoms

- moderate symptoms

No hypotension

No chronic obstructive pulmonary disease

Solid tumor or hematologic malignancy with no previous fungal infection
No dehydration

Outpatient status

Age(60 years

Note. Points attributed to the variable “burden of |lIness”
are not cumulative. The maximum theoretical score is
therefore 26.

NDNWWhBSOoOwWwom

25Dq
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H 3. Initial risk assessment for febrile neutropenic patients

Risk group Disease or therapy examples

Low Outpatients status at time of development of fever

No associated acute comorbid illness, independently indicating inpatient
treatment or close observation

Anticipated short duration of severe neutropenia (<100 cells/mm3
for{7days)

Good performance status (ECOG 0-1)

No hepatic insufficiency

No renal insufficiency

OR

A score of 21 or greater on the MASCC risk index

paspg-aduaping [PUciIbN

1

a4

rf. High Inpatients status at time of development of fever
g Significant medical comorbidity or clinically unstable
: Anticipated prolonged severe neutropenia (<100 cells/mm3 and =7 days)
j Hepatic insufficiency (5 times ULN for aminotransferase)
: Renal insufficiency (a creatinine clearance of less than 30 ml/min)
; Uncontrolled/progressive cancera
(r Pneumonia or other complex infections at clinical presentation
< Alemtuzumab
Mucositis grade 3-4
OR

MASCC risk index score of less than 21

Note. ULN, wupper limit of normal range; MASCC, Multinational Association for
Supportive Care in Cancer

® Uncontrolled/progressive cancer is defined as any leukemic patients not in
complete remission or non—leukemic patients with evidence of disease progression
after more than 2 courses of chemotherapy.

1980 AHRE #X YAULE ERSHM FF ¥ Xs Z2 2HXI=It Itst &

XpE MEOINX vt ARIL YO| AYHIUTH38-41]. MASCC BT+ HYH o
FE SO 3 15712, 1130%9 ol, 4, 71N Uy, FUQ X2 M, Fur ug,
I YWY XTI, YUHA 5 CRFS 82 FOIM VFTFUAY WRY o¥o| FY
2 FE AN HIYOZ JIFAE Hojoo] HWEUCH38]. MASCC HHXI4T} 213
OOl FLE MYUUTS EROIW TFIUAY WU MU WHFO| WHOIX %42
B4 ASEL 94%, 24 ASEL 39% Tt

GI
NCCNOIME MASCC X0l EHEXE ¥4 YHHo=R FA XHSIK
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trimethoprim& Argoto] A[SiE|doLt 1990EY THUIREE fluoroquinoloneHE
Arget AT ol TYEIACE. APH AN Aol oier HIEEA ZAD[44], A%
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¥ 4. Overall infection risk in cancer patients by type of disease or therapy

Overall infection risk Disease or therapy examples Antimicrobial prophylaxis
Anticipated neutropenia less than 7 days Bacterial- none
Low risk of infection Standard chemotherapy regimens for most solid Fungal- none
tumors Viral- none, unless prior HSV episode

Anticipated neutropenia 7 to 10 days
Autologous HSCT

Lymphoma . . . .
] ) i Bacterial- Consider fluoroguinolone prophylaxis
Intermediate risk of Multiple myeloma . .
) ) Fungal- Consider prophylaxis
infection CLL

) Viral- During neutropenia, at least 30 days after HSCT
Purine analogue therapy

- fludarabine, clofarbine,
nelarabine, 2-CdA

Anticipated neutropenia greater than 10 days

Allogeneic HSCT . . i i
i Bacterial- Consider fluoroguinolone prophylaxis
Acute leukemia

High risk of infection Fungal- Consider prophylaxis

- Induction i . .
o Viral- During neutropenia, at least 30 days after HSCT
- Consolidation

Alemtuzumab therapy

Note. HSV, Herpes simplex virus; HSCT, hematopoietic stem cell transplantation; CLL, chronic lymphocytic leukemia; 2-CdA,

2-Chlordexoyadenosine (also known as cladribine)
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T OE2 HEEMME  fluoroquinolone2  d¥HOoZ ARGS9t FojM
sulfamethoxazole/trimethoprim £2 %43 Yoz ArZst Fof| H|3| WA,
JgSgae] <9t A, opyssidoz el AH(microbiologically
documented infection), MN| ZEo| HMA LA, 1Y fluoroquinolone2
2 9% stHst: JYEdl 2 , MYES EOIX Zori
[45]. ET AWH FIAHE A3t oM G Ui UUAY @Ol AU Y
fluoroquinoloneZ Arg3H EXOIA U A0l FII0tX|= LA, =Y LRME
¥HOZ fluoroquinoloneZ AMgSts & W2 Eols 13/d#°l FI01H7t
g FU T o2 FAII BHEUCE BT UM oo ittt Fo|3f TQ ST}
[46]. &, 35% o9 H¥oME fluoroquinolonelt Z2 oY=
AL UX[U, OFE] o2t oYX Argo| TE FIHQU I
£¥ 5O UM XEHOZ ZAISt o7 mEf oYX AN AES Zf HHEE A

Hopot 20| RO,

N
I
)
L
lal
|
N
of

>|
a rd
=
2>
oo
=

Or
rlo
°
>
£Q
lo

JzPIol Ul S YIS I levofloxacing CIWH YIHEI 0|83t AT
ojZOiFLE, A% DYY X ATLF UA[47], B DYY, YIF L IY Wy o
XIS UAOZ OIETI[48]. § AFE BE 2 2F 300 OO YRS Tt 3a

HF2 J1EQ fluoroquinoloned A% O Lot Y=ol 2ot AFoIY
F8350| levofloxacinZolM L% TS S Z
T RYOP HLorAeH HH AIYE X TGO APt MYES FEU KA A

Ol HOIX| LAG.

o
a

FUAIME 4 B44 WUYOR YURNS AW YRS UXOE YN Y
Ho| HUS WY AP AYHUU[49]. © A7
A|OLIEOB, SN YFNE A TXZoN 1

(o]

g ol ciprofloxacin}
roxithromycing Apg0to]

290l o3 4Ee UL HYdA0l A%t ZFEL FI0rAT. EoF A A
o

a o a
@ oI ZEOl oot AW T Aot QAT 20109 WM 9 WL



4.4.2 AHH YIHE UMK ASY A2

N AN IFFLUAZON =Y WIX|(HHITFL4 500-1000/mm?)

YN BN MEGH AL§ IS Y SHOE FUN UHE A YU Ly
ofo HILSH MYX AN AHPIL 97| WSO ofYH YN ALg I AYIXZ U]
of Tl MO AIMELI|E OfUCE THE, N YIN| ALGO| HAMOIYH I|Ee]

PSS MHEH, UYEo| ATSO| YUXIE ANY WEE TL YUK A ¥
48-72A12t OlUl YN YIMES ANOIO WHUFT4T} YR WK YIME At
0101, J|210 WHE oy mate| Kfoj HOIX| YUCHA4S, 50-53].

4.4.3 ¥H PXdH Argol BR¥It?

4.7 ©
Y2

ArO] |t BFFUATL CIAEIE BRI TFAY oW ol cre

o
Arger £ AY: posaconazole (A-1), fluconazole (B-1),

itraconazole #FM(B-1), M4F amphotericin B deoxycholate (B-I),
X8 liposomal amphotericin B (C-I1).
5. ZYLNZO[A] AXYM HUALAEH Y-S A 22 FHUIANE A

1
2
0

posaconazole (A-1), fluconazole (A-1), micafungin (B-1), FAI$

itraconazole ¢ ¥ F3H HF(B-1).

rir
ri

o
arT
Xpop Zo| Y| BFIUATL AMEE FQ CIYH YUIHO ASS WU
=

[2, 3]. A%H FUIH= , AIEH FUIH A T SE UFLET
Of SN T XX PUIH U T ¥ 2[X] EME LHIY azoleH|EBO| HXIIX|

Py 9 ALgED Ut
YN GBI ALGOl Y WELENOME YN FTIHE A§OHs FL

oL g2 SHX %= BLO HISHM A AYESHILHEE 0.84, 95% M

o
4 12
N rd

0.74-0.95), Xz #A MNYEMHIWYEE 0.55, 95% M2 0.41-0.74), ¥&
g DAY, WAL HSY VIUW, YUY AN AU A, 1D FEN YD
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N Argol A TIIE AUH[54]. AU FPXIIAXZE fluconazoleS Arg3t 3
HEd ofAHZELZAFO| FItE FYO|l UUCY itraconazole T Af

Ao
B2 I GUIHE APt F0le BEY CIAHELURAFTE LAAE FY
[54].

FluconazoleZ HluX T2 ALRIM WHEO UL it F FYEO UG,
HHMZOIA eIXfoM oYHOoZ 3tE 400 mgel T fluconazoleZ Arg
158 UAAE A G AYS Eole 2t UNY[55, 56]. Y B/ 4
O|Lf Xp7t ZYURNMZOJA XM= HEY GOl HishM iy oot §25tX|
Oe d3E AY[57-59]. E q¥H fluconazoleZ 3tF 400 mg U|UOZ A}
SoIHH AN HEY TUIFZFOIH Aol oier oY TadF {SEX] U
[60-62].

Itraconazole2 OfAHELUZA F(species)l W3t &S JIX|H fluconazole
of HIs oYgmopIr QYUY HOE AMAEJOL} fluconazoledt itraconazoled =
HWOt AN [N AYE, U A MYE, FTE HSE UILYF, &8 U4y
g, BXNY TIHFE FOUM & FUA XOIE HOIX| BUH[63-69].
itraconazole & HHME Aget HLAE Ndtl FFrAUZ Fo9r HUo =z
% fluconazoled} Hudl BHH, FHHC=Z Qo3 TP HEY HUILH R U4
ZEel HAZIIF UUY[65-69]. Itraconazole2 UE T {3

vincristine®lY cyclophosphamide2t?| &

>

52 Oof o

rr Lo

2k
a

"

=
rd-D
s A
-

E [ «- Ggao
dedo gHo| WY HuET AL Ue FLoe FUYE  QAY[70](H,
itraconazole FAH|= 2009d A YH FUIHZM U AFALFATEY ¢
17t o).
PosaconazoleZ YT QU AMSXIFO| FHATH FFHS X FLH FEHZ A
O UAGH[71, 72]. 278 =378 WEHPOIY Z0|¥8 FEILE Xg T2 AXoH
YYHOZ ArZ3t posaconazole? ZIE %

4orst At qYHOE posaconazole
oF ot

of Hlsly wols|

g At

83t &XtZoA fluconazole ¥£2 intraconazoleZ Arg
HY Z2 Ao =AYt HEY UALB(proven or probable invasive fungal
infection), ¥&’d CIAHEZZRA ZHO| X WAL MEEZ S =AT.
Jd3Y YT A, UL X s Y OPgH32 posaconazole & AH§3t
XpZ2ofM WA BIEIr =UY[73](Posaconazole2 Ul AMEQAEQUHHYN TFF

H=2 Wis "A2Y 2009d HXf ATEL UAX| ¥4

k>~
rﬁ

e



882%9 FF T2 X} ZULMHEO|Al UXIE GAICZ WHMOZ micafungind
Arget 21t fluconazole2 Arg%t & HWSt AN, micafungind A43t 29
et YFEO| EUL(80.0 vs 73.5%, 95% AT, 0.9%-12%) X&A OtA
HEZFAFY W I FA0FHAY Argolls {oAS XfoPt RUH[74]. ES ¥
2 Aolof opgts W % FTHEL KT XfoPr HUAH. Y o] AFE wxt
29 70% OOl X7t ZUEMEOIY E= MYUZ §F ZYRMEOAOEE H[TO|
O 22 AYE AFAME micafungin®lY fluconazole2 AMge 2 Afo[o| M
YECN KT Xt giHE Hik URT[75].

X8 amphotericin B deoxycholate (0.2 mg/kg/% Z2 0.5 mg/kg 4
3¥)= fluconazole®|l HIoH °ge Tit= LUOTY =40 FOF A3l oH2
B9t WH[76, 77]. Amphotericin B XIEXX|= 7|E2 amphotericin B
deoxycholate® H[o[%] /30| Ho{M O|F o8¢ TFAULY UEY ¥: AAEH
ALk, 50 mg9 XMEF liposomal amphotericin BE AWHo 2 Agdte Wi
J[ZY AqR AFYME AY TAIF RYEX FUA2U[78-80] A2 AMYEH Ui
2 AfYME HEE UDHE 4w MYY Fa miE BAH[81].
SUFHZ AFgore] Haol A2t HAFEFS A%

Jja

r

$8
;

F

DU
oR

Rl

flo kKl

1=

Amphotericin B deoxycholate&
StAXp YT AL AUT[82-84].

FYAME itraconazole H7U1 fluconazoleS OYHOZE Arg3t AT} A
o A0 T X Atoo] o o= XopPp Yte EAUE HANH[85]. oY
itraconazolea Arget oM HFUA OPFUrICZE Qdto T =FLEIF ”HOX|=

H¥S 2RG.

4.4.4 ¥H YUIHE AMIX] ArgH AQAI}?

6. AYH @HINEeE HoE 2FALALFTONM O YEE YIX|EYHTIFAF
500-1000/mm°®)Ar¢& DSICH(B-I11).
7. §% TUDHEZOA ¥ WOXNE Argots FQ WAANKE FUY UK

SGRFH| AR DHSITH(B-111).

OEE FTUIHE AMVIX] ArGE HATO GishM Huor ZHE IH

OfQL N AYOIMEY UAIINIZ HUDFT4T}F YSEE AWK oS of A
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L XA=2E 2= ot eFFE4Ad €8 e FH =AY JHE

o] yut™o[Ct[55, 57, 59, 62, 79, 81, 86-93]. &, 5
Me FALLFTAM HSEHEYE FTAH ool BY & UCH NCCNoMe= H

=}
O| O[A| ¥ 75UMX| oy e HAOHD YUCH[3]. EJH MM 4TSl

st

Z2o = AU XD Arg T|2o] ¢ AYEH £ AUY. HI, oMWY £FHr-Io|

UHASH AUXOA FFd 112U WA posaconazole X|&7F HEM XFLEZFY
-]

Aol ZAHO|AGE U2 ALIF LREHAG[94].

4.4.5 Pneumocystis jirovecii %ol TZa3tI}?

8. % THINIZO[Al XN P. jirovecii ¥ HHTTH(A-I).

9. Xt ZEUEMEOIAZ W= F2, Mo BUNAUDEINE §£o YUEs FLU4F
O prednisone ?|& 20 mg/¥Q °)%), fludarabine & T-ME HH %N E
F9q @z FLB-11), a8 WHdY (C, ALL) 22 ¥YX=E U= FL@B-1I)

o= P. jirovecii %% 1ot}

10. P. jirovecii Y2 E sulfamethoxazole/trimethoprim At§Z JX L}
(A-1). X[ ojxfurgo| M3t HQ dapsone, £2% pentamidineAtg€g 1
e (B-11).

a4 WEy, ZYHMEOA ;XM P, jirovecii  %l¥2 %M

sulfamethoxazole/trimethoprim2 AM8% £ Aol oy mIIF HoOUY
[95-97]. AMEFHHZYHEOIHA(HIV) ZE Ol HAXDE &AXH P. jirovecii I
4 g MME HERM AN sulfamethoxazole/trimethoprimE A8 #UXpH
oM P. jirovecii #d MTPECl Yo TLA(HuWYHEE 0.17, 95% M2t
0.03-0.94)3I%H[96, 97]. T TILY uwHHO|Y JIDNEFANY ZRuUO0=I
alemtuzumab®|Y fludarabine 52 %X|E Ar8%t= FL2%T P. jiroveciiol 23t
dgol  Forgel €M Il HEOI[98-100], W2 1HY £ UM
Sulfamethoxazole/trimethoprim2 160/800 mg ¥2 80/400 mg2 Ar¢
= UeH, ZR7|F X3t T2 opgut3ol fEEHE Feoe AUZE 160/800 mg=
AT, HAYUZE 52o= FL oY s WY S8t YHA XoPop Yo
U HuEE 0.82, 95% ME|HZE 0.61-1.09), °oPgir3el 23 42 FHIt
€ MHle WY 58%%= FoAM AT TUAHHILHBE 2.14, 95% LHEAA

o ng




1.73-2.66)[101]. ©T o Axs IFALLFT AXIt ofd HIV 4F HXE G2
2 % AFoP IOl sHMol o5t HQIIY. WHHIAZAFO] WA
sulfamethoxazole/trimethoprim2 Afg317] o23{g HLolE= dapsonellHd 2%
% pentamidine2 A8 2 £+ UHY[102]. I¥Y dapsone°l4 Z2F

pentamidine2 Arg% ZHQE= P. jirovecii %Y ZIIF sulfamethoxazole/
trimethoprim®| H|3f EOX|1 TE ZFREQ WAO[LY O|F QU AYECl FY

= UAH[103].

4.4.6 °¥H Puro|HAX| Argo] EL¥It?

11. Herpes simplex virus (HSV) X ZAI Y4CIHAM, TF ZHEN EO|A
= We FLA-D), XIr ZTUDMZO[A] ¥ HOrg W YOl 2 B2
(A-11), aiumggoz U G T2 XA QYIS L= FLX(B-1),
T2 T-HE HH G322 ¥H (alemtuzumab F

o PHOIHANE A &Y = UH.

12. o HUXZ Ao HSVY MEgoot AU FL, U3 YUK HEHE Y
M gHpo|Z AN AFEES DIUCH(B-III).

13. oY= YoM AK|Z acyclovirk valacyclovir AF8E HHITH(A-I).

$3 XTWDMTOIA UKIOIM HSVOI TigH WX WHIO|HANE ALOIX| o 3
HSV 1gG @HAAL YA X9 62-80% HEOIM Hfo|2iA HgAept wasts 2t
o2 AKX QYCH[104, 105]. Y| HSV IgG EHZUAL 49 F9E 1-1.50%0

MOk dpoj{ Ao o3t ZAHO| WASIRT[104, 105]. X7t ZERINEO[AQ FQ wHL
O[2{AX| og2 OIX| ¥2H 2-6% FE=oAM HSVO 2Jet FHO| YXoI= HOZ2 U

X AY[106-108]. TN FF ZULM|ZOA HXf, XJf ZULMEOJA AXt F H
UG L ol =2 #Xp FAIM HSVO gt w AA FEUA B CAYH FHrolH
AN Apgol AFEHU[3]. 19901 =4O AlYH EAIM U HSV type 19
gk Xl 23&2 304 °oFd AH°M 100%%AL 2049 F¢ 91%, 10HY 3¢
82%°IW71 HE° ZHMME HEE FHOIHAH %Fo] AHFEH[109].

HSV ME/detE AYot2 Al acyclovirg A&t ARSO Hith HEEAZL oY
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HOZ acyclovir® At ZOIM HSVOl oot Wwe| WD HlojzA Hajgo| Qo)
OfH| ZASIUCI[110, 111]. CHOt AYE A BIE $F ZHIMZOA § 4t 7
20| YN WHOIHAKIS APSOIRE  FQOIMI BEEQUCH111]. HIols

acyclovir2tf 2£0| ZHH% valaciclovir® Arg3t AR F2 AIgED Y=g,
o

acyclovir®t valaciclovirg Afo[o] HSV Q| wAyo po|st Xjo|7f UATH[112,
113].
g FHOIMAXN|E Adio] 2AzE WNFX|, T2 FUYFEO| THE WX ArZIt=

20| wurso|n U 30 HE A tsrcr[114 115].
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X 5. Recommendation of prophylactic antimicrobial agents

Antimicrobial agents Daily dose Comments/Cautions

Antibacterial agents

Levofloxacin 500 mg PO ad Prophylaxis may increase bacterial resistance
and superinfection

Ciprofloxacin 500 mg PO bid Prophylaxis may increase bacterial resistance

and superinfection

Antifungal agents

Patients with prolonged neutropenia

Posaconazole
ltraconazole oral solution

Fluconazole

Amphotericin B deoxycholate
Liposomal amphotericin B

200 mg PO tid
2.5 mg/kg PO bid

50-400 mg PO or IV qd

0.2 mg/kg IV daily or 0.5 mg/kg IV three times weekly
50 mg IV g 48hr

Negative inotropic effects; contraindicated in
patients with congestive heart failure

Inactive against molds (eg. Aspergillus,
Zygomycetes)

Hematopoietic stem cell transplantation

Posaconazole
Fluconazole

Micafungin

ltraconazole

200 mg PO tid
400 mg PO qd or IV g24h

50 mg IV qd

200 mg IV followed by 200 mg oral solution PO bid

Currently not available in Korea (2009).
Inactive against molds (eg. Aspergillus,
Zygomycetes)

Intravenous form is not approved by KFDA as
prophylactic antifungal agents.
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Anti-Pneumocystis jirovecii agents

Sulfamethoxazole/trimethoprim | 1 double-strength (160/800 mg) tablet PO qd
1 single-strength (80/400 mg) tablet PO qgd
1 double-strength tablet PO 3times/week

Dapsone 50 mg PO bid or 100mg PO qd

Aerosolized pentamidine 300 mg every 3-4 weeks Special nebulizer kit is needed

Antiviral agents

Acyclovir 400 mg PO tid or qgid Daily dose 800-1600 mg is recommended
250 mg/m2/dose IV g12hr

Valacyclovir 500 mg PO bid or tid Not approved by KFDA as prophylaxis




4.5 XI9| <428

SFIPLF PXOIME ABO Yol WM AT MF VAL €AY Wy

a
oo ZHo| ojYY| YZo| Fo| Wy BE TFIAAF UKo ¥
o

14, FY DFFUAY wEO WAL F0| X2 P2 IFYYILC 1FSH2O|

15. SFIUAY WYY YAF
l:g A

A2 104 Afojo LEE I AT XBOIM TFFULY WY wXo WP HEL
B 6l 20h. WX 70|19 9 IFYHTOl UPSUNOE AAY AYY 60-70%E
XIX|BED QOU ol 20004 XUMX|S] AHRON OfxIX| ISRl § Lot
o FI, TN, EIF, WHONOL 5 ORAOL-EfHY X|%O| UKl SHOILH[19].

%’dad F°le Streptococcus® coagulase &4 Staphylococcus?t 7P £t

=

[
ot

0, Staphylococcus aureus® Enterococcus?t 1 HZo=z zoih, g3
3%e Escherichia coliZt 2% £8td P. aeruginosa® Kilebsiella
pneumoniae?f 1 ©& &Xo[H.

DEFALLY EE WUAUAY Higt M| T His o X ¥eH HiuE
UWHEL HYSItt. S. aurues?d methicillin W4 S. aureus (MRSA) H|&2
38-77%, E. coli? fluoroquinolone Y42 16-93%, 3MIYl cephalosporin
42 0-7.0%2 HU6ID UCH[116-118]. TtA 2F HUN T3] AEEHE F9
7o 1 T ZUE U XI| FEH FIHE MU=O= Aol BROY. S

|, fluoroquinolone YA&°l =2 WMz %7 Y FIHZ ciprofloxacin

mn o L

FULHS AEo7IE o3& Aol EY, &2 XHM glycopeptides FHYU =
7| FHY FIHZ HFOX] BU2YH MRSA H[ZO| UjE F2 HAUYME BEXHA At
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X 6. Distribution of bacterial organisms in patients with neutropenic fever in Korea

No. (%)
Reference Rho et al. [119] Rhee et al.[120] Choi et al[116] Kim et al[121] Park et al[118]
Period (year) 1996-2001 1996-2003 1998-1999 1999-2000 2001-2002
Hospital A B C D C
Patients Leukemia Allo-HSCT Acute leukemia Cancer HSCT
Cotrimoxazole Ciprofloxacin, Ciprofloxacin,
Prophylaxis NA Nystatin gargle roxithromycin, NA fluconazole/itraconazole
fluconazole SMX/TMP
No. of MDI 7 (100) 78 (100) 158 (100) 2 (100) 72 (100)
Gram (+) bacteria 11 (40.7) 36 (46.2) 5 (47.5) 1 (26.2) 25 (34.7)
Streptococcus 1 (3.7) - 4 (15.2) 2(48) 9 (12.5)
CoNS 4 (14.8) 5 (19.2) 0 (12.7) 4 (9.5) 7 (9.7)
Staphylococcus aureus 4 (14.8) - 382 3 (7.1) 2 (2.8)
Enterococcus 2 (7.4) - 4 (8.9) 2 (4.8 6 (8.3
Gram (-) bacteria 16 (59.3) 42 (53.8) 3 (52.5) 31 (73.8) 47 (65.3)
Escherichia coli 4 (14.8) - 3 (27.2) 2 (4.8) 32 (44.4)
Pseudomonas aeruginosa 1(3.7) - 2 (7.6) 5 (11.9) 4 (5.6)
Klebsiella pneumoniae 6 (22.2) - 2 (7.6) 8 (19.0) 4 (5.6)
Enterobacter - - (3 2) 4 (9.5) 3 (4.2)
Acinetobacter baumanii 2 (7.4) - - 2 (4.8) 2 (2.8)
Aeromonas hydrophila 1 (3.7) - 6 (3.8 - -
Citrobacter freundii - - - (4.8) 1(1.4)
Salmonella - - - (9.5) -

Note. HSCT, hematopoietic stem cell transplantation; NA, not available; SMX/TMP, sulfamethoxazole/trimethoprim; MDI,

microbiologically defined infection;

CoNS, coagulase-negative Staphy/ococcus
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4.5.2 37 A EH) X=
4.5.2.1 TFFALY LE AXOM ofH F@ X822 F+ YAHE

A = USIH?

16. TFFAALY LE XM Y UEFA HYUEIN R2 B2 XXER F7 ¥

FHE ALY 2 YUTHA-D).

W2 XY WEZ AFN YT AUAHOl ¥ vFIUAY W #Xjo FHQ
2 UFOIYC[122-125]. TN 2 YUE 2/ ot
Fo YUEI W2 FHQ ZFF YINME XBY & UH(E 3). sHXW

© I EA) G2H oM SFPULY wY BXE P

9 QoM XZoH= %S 1

Y & AT YW MEIM ANE wHO ofuD, FY FUNHS XD UK ¥om,
D, HAYEI YOOI (ECOG 0-1),

.0 mg/dL ©OI%t, ZTSHAL 2Kt B4 38 oYY FP, Ei
X oLl FQOITH3]. ESt, QoM KBS YoM &

Qe 97| WIYE YHot 20| T}

®% 2YofE| ol
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HqE A8 = USH?

17. 3FALLE €S X9 FEH FP FFMe=  ciprofloxacind
amoxicillin/clavulanic acid?| %%
18. Penicillin Y2717t U= FLoE= ciprofloxacindt clindamycin %% 2
HZ HPUT(A-1D).
19. o, °I¥H2=E fluoroquinolones AMget FLoAe o= F+ TN =YU2
OF
L

s =t (B-11).

rH

IOPEI I

TFAULANY W wXpIr MY 4% FQ FEUM FHF YIHZE ciprofloxacin

S|
U amoxicillin/clavulanic acid® ¥¥ Ar20| fofXo|af= AfAlO] A MHAIEl DX



HAAE BT YUFEHUC[122, 124]. Penicillin LYHEI17F Us X HQE
ciprofloxacin clindamycin® Z¥Z Ar8¥ +& AUC[126]. o A 44 A
ToIM ofloxacin® MYYZ TFFALY YWE XM app AHes RS FYOIA
Ct[125]. ©IE HIY2E levofloxacinE H|&3 It Y 2
moxifloxacink ©[F{¢h XM TaIF UYZ + UH=
Ciprofloxacin®l 2J¢t = X8k II50tes 2482 A41E 93 I U°Y[128,
129], ciprofloxacin %= X|g& viridans Streptococci®l 2¢t M
Aol Ao FoIE Q9L4[130]. Fluoroquinolone2 HIYOE 3t FHF HYAY QAW
ol H|Z fluoroquinolone2 ArE?H FQol= HIYEX| s
Cephalosporin § I8 & Z+ ¥dHe TFALLH
YHHE EE A Ut QoY 2t ¥
Tt Argo & & ARG, W AUIO| FEHCH FIAH| U=doll 20 Trget
0

Z7 YIS Mo ALY 2 Ut

--

o ¥y

r

™

4.5.3 T 93N X|=

X7 FUN YIME T PUNM AZY MBY AN 1ot Meeop st
MRSA, CHHIUMY JZ24F 5 U3 FEE0l £2 FHOIME 2 ao 4%l ¥
3 HWY GFNE MUt Ho| TR ESH 2 XN UHHOR XML Y
HE HABEE HolD, & XA AZTX %S YIHAD OIEAT HRY 750l UF
SQICHH XTO| ARSY & UACH

uuHoz xJ| FUH YFHE Pseudomonasol ol Yo U YINE M
Bots 0| WHECH 1 ol TFTULY WY URolN 7| FUY YINS MYy
W DESoF of- ARYe TRl ZCh AW H9, O MRSA ZBZOIY MYy
(colonization)®l 3, ¥ 8, o ¢IN A8, YIN AF uY

(bactericidal effect) S°| 1%°|t}.
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4.5.3.1 BFFULY WA UROYN X7| HY YFAUOE oW FA
YINE MY + UL

20. IFALLNY UE SXOIM AFY HFS FUOH] ¢2 B¢ FEH UY g7
M2 cefepime, imipenem/cilastatin, meropenem, piperacillin/
tazobactam2 HHTITH(A-I).

21. 3FFYLY LG XM AEY AHFS Tt
#H 2 ceftazidimek d3Y £ Yoy JFHYPEF A U= LG =AE

QUCH(B-11).

.,.

o
e,
Rl
52
rlo
oX

olzf DXre| Y ATOM AW UHFES FUOHK %S TFIUAN wa wxte
Aroofl mate] FY Kol HUATH131-140].

Y& cefepime, ceftazidime, imipenem/

oi
ne Ho
r0
ne
o%
EN]
<o)
LE
H
Jo
(13
o%
Ml o
ko
flo

ra
og
EN]
o
oE
|o
Hu
rH
o2
e,
rir
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A oE

cilastatin, meropenem, piperacillin/tazobactam®|ti[141, 142].
Ceftazidime2 viridans streptococcit pneumococci®t &2 1Y ddol a2t
It Yo extended-spectrum [-lactamase® type 1 [B-lactamase®| # <ot
7l WEO FE Q04 [143]. EP FAALY LES Hols dEXN
ceftazidime® Ar2%te L meropenemB4t U4t TUI} HOXIGE UANAHARTL
UAUCH[144, 145]. °I2%t ME 15l ceftazidime TESAHo| JFYEA &2
#H3Z =971 Y cefazoling FI0te A2 FHO= MEE UH[146].
2005-2006'9° A|YH H= T U ZAIM 2FHLT XA I Tl
Aot ©Y g3H FRe cefepimeClUH[29]. %2 HIEEAMZ F cefepime
o] xFAULT XM AYES =Y + Utes ZIr B0 =AC[147, 148]. o
o O3 MFAUYFTAWHL FIMHQA 2ME T cefepimelZ X2 ¢UXIF9
2 USIRY. FYoME 2FFYLY WES HU 1
o 4o = cefepimedt ceftazidime+tobramycin HeQ¥ 2 Hluw
oM & 2 Aol Tt HFFOUM FAT KXol UUT[149]. ET 24 TFLL
A4 wE AUXF 40FH| cefepimedt ceftazidime TSL2HS HWIFE I X &
M |22 Xpo17t AART[150].
Cefepimet ceftazidime2 F&YH FTEY 42T X7l Ue B¢ U4SE €T3
XHOIX| ¢ MY = UM GE MFY ASS FoLs XA vluX QS|

3Ol UL, MO=Z aminoglycoside W& A§2 IFAALY

oX
okl oXx

™

AgY 4 A

rr



4.5.3.2 3FAULNY WE XM xI| e gAY ez
#H ¥ (glycopeptidedl A HLDHS A{E

22. IFALLAY EE XM X7 EY FAMYIHZ aminoglycoside +
anti-pseudomonal penicillin (£ (-lactamase inhibitor), %&
ciprofloxacin + anti-pseudomonal penicilling HE3(A-1).

23. TFAALY LE XM x| EY FAYALYOE aminoglycoside +
extended-spectrum cephalosporin (cefepime, ceftazidime): ATt

(A-11).

Glycopeptidel ¥HZAME Xt FEUH Y YHLYUEE aminoglycosidet
anti-pseudomonal B-lactam %&H|(ticarcillin/clavulanic acid, piperacillin/
tazobactam, ceftazidime, cefepime)? — X2  AYIYH, Yoz
fluoroquinolone& 9 X % XA fluoroquinolone
anti-pseudomonal B-lactam ¥adX[Q] X HHOUT[151-155].

ZU ZAN TFALLFT SXOIA O WOl A&t FFAl 22 34 E= 4
Mt cephalosporin (ceftazidime®l4 cefepime)® aminoglycoside® Zgo
CH[29]. 3X|9t, aminoglycosideE EY?H PN X2 MU=, o154, HNZEE
+ A4, Aminoglycoside? 1Y 19 QW2 X|gui}
U £ AE YHo|Y[156, 157]. BHX|UF k|HotEo|L} M

g

i
12 do o 32

e =
Rl

do| X|&°| aminoglycoside 1¥ 13 Q¥e UYL X ¥e=Ch. 4|50 HofXl
%lM& aminoglycoside 8% =S ZXot1 XA X8 5o O|2EE 22 X

Mot 20| UXEL
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g Wol1 ¥ 2P0 Uit s ZHE2 JIUchl e 2O W "ol B
-lactam ¥aX|(imipenem/cilastatin, meropenem, piperacillin/tazobactam)et
aminoglycoside?| Zgo| Ty & UG, Y oF Ao =W jE/Y A3 HOl
DEFTULY YWE AX(35%)Y Tok AU 2 AFZPA(27E, 77%)°IUD 1 F

AIME E. coli?l 7P Z8t YQAF0|AUTH[158].
Figure 1%1Me ALY EE #Xp9 x| X520 Ui TEEE HASIL UG,

[ Neutropenic fever ]
| | |
Low risk ] [ High risk ]
| | | |
P.O. { Glycopeptide] [ Glycopeptide }

not needed needed

|
e ™ / \ / Two drugs \ /G|ycopeptide\

MonOtherapy =Aminoglycoside +
anti-pseudomonal . -
Ciprofloxacin -Piperacillinftazobactam F;seniciuin P'pemé':;;‘ef“’i'z::ada'“’

+- iR . -Cefepir_ne . * _B—Igc!amase Imnij nem?cilas:tatin
Amoxicillin *Imipenem/cilastatin inhibitor), pe :

Iclavulanicacid -Meropenem cefepime, :}‘:ﬂ“;r(;‘:ﬂ'g

*Ceftazidime ceftazidime . ’

«Ciprofloxacin + aminogﬂloosi i,

\ / \ / \ anﬁ_;;?:il;ﬁi[:onal / \ ciprofloxacin /

[ Reassess after 3-5 days 1

a2l 1, Algorithm for initial management of febrile neutropenic patients

4.6 3-5¢ ¥ XBor A g2H

£7| gAYl WAS BIIOLI| YHME 3-5U0| WRBITH[159]. O AJHolM B
WFOIL WOl YLK, WHO| THEIULK|, WA HET} ABEIQEN|| Tty gy
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°| JFsorH[2].

3-5% ¥ jFO| Yoy UAO| FHHX| ¥ FLo=s, YUHOE YT FI
It 500/mm3°IHLE FIY WIX| FAME XY NS AP, EF qroF EF
4G FH7F AT J°of SHE A IRRF FU FIHE FAY WS AP, SHX|U,
=3¢ 4F FH@E, ¥E, dUYE, JEHY 2d 49, 08 32 AxI 49 SHu
HHYE ool 9 X|g EI|9 MUY HTEHULH 2Y O FAFIAHE Argdt ¥
UM R0 T F YIAMZ HE = UH[122, 124]. SHXTU DHHI F¢
ole A FAHE XIAdte Aol AFEY(Figure 2).

[ Afebrile within first 3-5 days of treatment
I J
No etiology identified ] [ Etiology identified
' 4 l N
Low High
risk ' :
risk Adjust to most
appropriate
treatment
* Continue same\ \ .
o (but, maintain
antibiotics
. broad spectrum
or « Continue same antibiotics)
*Change to : antibiotics

Ciprofloxacin

: o /

Amoxicillin
/clavulanicacid / /

[ Discharge ]

12l 2. Algorithm for management of patients who become afebrile in the first
3-5 days of initial antibiotic therapy



X 7. Reasons for persistent fever 3-5 days after initiating antibiotic therapy

Reasons

Nonbacterial infection (fungal, viral, mycobacterial infection)
Resistance to antibiotics

Inadequate drug concentration

Drug fever

Bacteremia due to cell wall-deficient bacteria
Infection at an avascular site (such as abscess)
Fever related to underlying malignancy
Intravascular catheter related fever

O3 Argoll tieh XE2roF Zastt; HMERAAL (complete blood cell count),

urorer 9 M
FE XM, WY FHEHE HH, AN SY ALY AND R oy

— aa oa

AL ZEOl oMEIE  melol iR FY FAL, MO ¥@E  waEN(SO,

rir

a
aminoglycoside) & £%, Hd, RHFE, TGS 71U gXoMEs 23044 CT

95

AT WOUM{OSUAIAS Woltor Al ¥ 48AIZ OlYiol ®F MZ 90-100%
S ABY £ YTK AN LRGN 48MZ oMY AR FI HAMPAAE wrEw
2e U,

26. % 2¥O|l YLK Y1 3-5% YOIT WHO| XAEE F WXL WYMol
% B
27. OIX|GH PR} AFEIL BOPYOIH ®WIIF, N U4 1IN EE N WY 1

=1 o
a =

28. FHH YIHE M-Stk WEO| XLEH UE| T FTUIN AES 0
[

A

XI| FIHE M8 X 3-5U°| X|foY LHO| X|&£ED T

i
O
fllo
e

g2
ra

G Mot

MO AL, C-ULSTHM (CRP), QAL BE AR 23 ool Mot
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4.7 Glycopeptide? Atg

DN

4.7.1 Glycopeptideg FEH gax 2o EEYoF 3t=2t?

= PO %E

29. Glycopeptideg %7| ¥dQo| F8Hl=E ISt
(A-1).

rir
e

Do pPasDg-a3udping |DUOH

18719 FE wid A-oM =9 HAH Q¥ glycopeptideE EHIMOF dt=2
0ot A7 AU, o 1871 AR F 27 AR O]F YWHOE AT MYE A
[161]. 7P 2 A+c 747%2 ZEAM o1 A9 [162] 21 H2 Aie 46
Fol wxrar EUEAC[163]. 747%e TFIULFT XM ceftazidime +
amikacin®l vancomycinZ F7I2 ARget Fof ofd @02 Lo BXQZE Fo5t ;&
RS U IFFEI et FEFCZ FPE XM= vancomycin FAZM U3
Of WTX|, M| &UAXE Yo MM W vancomycin FOZON LHO| THE '
= 1 AgEAE Ao AU, EH, AFFEICN A JEF AXOIM R 3¢
Ojtiofl Arget AXte AACE. Y, FIH AHEol 2 M=4E2 vancomycing §
o5tX] of2 ZoM 29%6H2Y vancomycin £H&N 6%E AT = UEHH
(p=0.02)[162]. ZIZ= ©l= %I FEH FFHZ vancomycin FH99 TR
of st 271° HEpREAMO] WHE|UTI[164, 165]. HHM HEFEML 18719 FEY
HE ARON 1471e] HRE ZUSIY F 2413%0 LXE 2MIXT[164]. © HA

i
L

L]

I'-|l'[

°lM glycopeptide Ft= HH| AFES FAHLE Koo AN RUS T
SFRTH( XY 0.67, 95% XME|Ft 0.42-1.05). §%], UM FHY YIHE AE

3 6719 HLQ EWUBEO] 405% 9 UXE 2MUZ YL Z2 ZME HUCH(uXHH|
1.05, 95% AME[H2t 0.52-2.00). FHY HEFEML2 137[9 XY Y W8 X

$oto] £ 2392% 9 UXE EMIAUCI[165]. ©° HRIME glycopeptide FIte
Y APES FANHLE QYo AAAPIIX] Rt A2 UEHRTHUYHE
0.96, 95% Xg2t 0.58-1.26). &% UH(breakthrough infection)? %%
AW HEREMO|ME glycopeptide AME ZOIAM wWXH| 1.18 (95% ME|RL
0.81-1.98)2 ¥¥ol AUXTU[164], FHM HEIEMoME= HRYHE 0.38 (95%
M7t 0.11-0.37)2 JYEAN et SEAHO| 4% A2 UEHT[165].
2Ly oj2{gt A SiMol= FoI TWRYHY|, o] FAo ZYH AR= RF 19854
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M 199349 Ajgdt ALE vancomycin W4 enterococci (VRE)?ZI £#ot7| H
°l9|M vancomycin At¢ Fol WY + U= VRE SUYFO| WrFEo UX $UHY
[161]. E3, 3FULFT XM viridans streptococci @E39 #H9 A&¥d
E43HF T A(streptococcal toxic shock syndrome) ®HZ A Yifx|s=
ZFOE HY £ A0 2F WM viridans streptococci®l penicillin Y40l & 4
€ vancomycing Z7| @@FHZ XSt Aol {Ed4E FHOl UYH[166]. 1
L, ceftazidimeZ M2 HEEY p-lactam FAH(l, cefepime,
imipenem/cilastatin, meropenem, piperacillin/tazobactam)&= viridans
streptococcioll ¥@0| $7| WEO ceftazidime UYS2HE AMgote FLIF orY
2t vancomycin®©| FIHQl E&°| =X ¥Z Ie’del EH[167].

TUM= MRSA% VRE Y&t ZX|TF o|2{¢h FHE TUYE XY i Axs A
UL, OX| 3FALLFT UX; 0|9 &UXpt AYEH MRSA F¥FOl it $EH AL
M X7|°| vancomycin £7t °|%°| QoI¢t e O|X|X| of=Cte AR Ut
[168]. IUi°lM 10 FO TULSIFUM 457FY LEZ FUM oFAUALT ¥
g MU X=[158]° TGEH, dEFOl FUE 17299 X F 109(6%0)°M

S. aureus?t FHEUD O F 77%?F MRSAQ oz HUGIAY, oM WHS
U 3FJALAF UXO|M viridans streptococci #8350 X{X|Ste ||| Tt
tge SR3pX|0%, MY FEF F 5-7%% Lk viridans streptococci?t $HEe A

oF HIEAUC[117, 158]. Viridans streptococci®lM penicillin Yol 4j$t X}
B BESX|U TFAAULFT XM E2E HFAEYI ©lQ streptococci 197
F 3 73F(36%)°M penicillin®l YWd2 HA4E ANt UT[116]. TFHY
AF XM EEE F2 OfYX|Tr, TIULSHEAUM Tt A MM FEEE
viridans streptococci 103730 HitHM PN AHE FAME AW o
penicillin Yol st4= UUX|T[158, 169], T2 AN UMM H2H 45
FFM penicillin®l A8 BO[X| & dF7 27%AHe H1x AH[170].
dgjYy, gYUXE FO BFALLFTOl AU ¥ Hein] WHOM FEF UAICE
S. aureus FEFZ IFFULFTS FURF WH AXM ESH YHEHM, G2 o
HAFYME 1-2062 HNED YT[132, 138, 144]. ©l¢ 20| X7| Wwo| YL
0 MRSASI Z2 U9 ks R, JFFE0 A dEF2 -2 ot
E3d 29 x| X2t 2o} Z W S YtiX|e LIt EEH, vancomycin
59 glycopeptideE FEE AGoiRE W Ui UL H=do] HZ = UH

A3 IY Y JYoME EWHO JUe TFALULFT XM glycopeptideE §

H
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MHOR A7 YRAWo| BYY AL YEOIL O[3t XK@ 27{oto] YQI0| Byt
S

a
7 8XOIM vancomycing F8HCE RUSH| ¢g= A2

30. 3-5% ¥ WO ALY Tt O] & W glycopeptide® SHMOE %7}
U AL UYUTHB-1).

x| gAH £ ¥ 3-4YU ¥ LHO| HEX| 2 U glycopeptideE F7I0t
£ A° =20 HEXO #otq 209 FXY HiF ALY UAAC[171, 172]. ¢ AR
£ 763%9 &©Xo|M piperacillin/tazobactam2 FUMOR AoIX| 3-4Y 3o

ol TMEX| Q= 165%9 UXE UHOCE vancomycindt £ YUY (placebo)2
FAAZ  FOAUL. FFOUM LE VMK HIYE= ARE, MYE, SULY,
amphotericin B deoxycholateg Ar&df= Q& Xfo|7f UANT[171]. ©l={et &
Be A AYEH WHEREMAME FUSHH YEHGTH(XIZ Aol Pt HuHE 0.61,
95% X272t 0.18-2.09)[165]. °l2{3 Xtz 223t 3-5% ¥ WHO| X|&EH
U Ol © O glycopeptidegE FHEHOE FIIOHX| ¢¥= AS ARTULY(B-I).

rir

31. UFTUAT WS WMo IFAYRO| XA FQ, I A YT
MEIE FQ, oMol MRSA Mo E: AWFOl UYH FL, MYt M
FoI oot 2371 U FP, W = QXY AWl U= FLOUE X

710 FEM WAQHOZ glycopeptide AES ZHTITH(A-II).

GlycopeptideS X7|°| FHX WHo| Egofof st FHHQ MSZo| ot ¢
AZE SEOITE 13U IDSA NCCN XA SOlM fjgse] M2Ipgo| ume ¥

=
AjStD Qs MSFL ofer Zet,

1. WouopoN IFAYROl X2t FL(A-11)
2. FHEIE A FHFOl AYEE FL(A-1I)

3. 9JHo| MRSA, Penicillin Y% Streptococcus pneumoniae =3 &
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Viridans streptococci @832 ¥l Ue FL(B-111)

GUX|ZO ot Mt MO 24Ol Y= HL(B-IIN)

W N Ed

sulfamethoxazole/trimethoprim E& fluoroquinolonel 2 YWY 4|

st AL (B-111)

J2jY, 9 9182 glycopeptide® AFSHCID SIHHE Woruoryy Uiy I F
of oot FUFO| FYEIX YUS W glycopeptideE FLOHE A WHULH(A-I).

4.7.2 3FAALT XM FEH YAQHO=E glycopeptide
E M8 3¢ teicoplanin vancomycin®|| Y|3{jA| 3
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32. IFFLLFT #XOM  FH
vancomycin®| B3} mE
82 A2 03y = AH(B-I).

Teicoplanin®} vancomycin® 53 ojf4tgE H|Wdr HAE 20099 ®X{IIX|
18712 A i AN YEEHAS. °] F 13%e TFAYLFT XE Hge=E I
oot AT o o2t Tt HiY ALE WELEMTE AT WHEJYM, O] A
7ol EWM teicoplanin® vancomycin®| HI3{M ZHE QU0 o3t AYEC| Xfo|7t

AAD(HLYHE 0.95, 95% MEZ|HA 0.74-1.21), Y™ AMYo: FHHOZ
o|st xto|7t UUCHHILYHEE 0.92, 95% M 0.81-1.05)[173]. &3, T3
FULT XM A[SESE ARUZ BEMIIREZ YT teicoplanin® vancomycin®| H]
M RE AU Y AFEO Kol ARDLHILYYPE 0.95, 95% AEAA
0.68-1.34), YM¥H AMo|: FAHHL= {oot Xop7f YATGMHILAHEE 0.98,
95% AM2|PF 0.83-1.16)[173]. 21 OPUrSE teicoplanin AMEZOfA
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vancomycin Arg39| H[3f X

LHEHSD(HRYHE 0.61, 95% AU

0.50-0.74), §%] U=dofN teicoplanin AH42%4 vancomycin A&l Y519

A YUEHBHGUA™E  0.44, 95%

teicoplaning 0= AZQUZEAXMM MRSA ZEFY TFAULF
41, OFXIMX|= vancomycin®l H|oto] FF AAF(C,
Ay, 2ol U B ARAXIEI WX 4. EIE,

A7 =7t Wol EHE UK

YRQYUOR AIE WX

pd o P
agao

Tl MRSA XpHlof et

=2

0.32-0.61)[173].

J3u

el FYN

J1EY 4 ¥ A

BUCH173]. %2

ol S. aureus S W%t vancomycin® #2A%4X|sE(minimum inhibitory

MIC)?t  dsdodl T

vancomycin MIC #%3} vancomycin

concentration,

X|g

UEDT

20{2f

£3o|

HOED  Yo|[174]

mook F9It U,

teicoplaninZ ©IZ{¢t MICZ X|& HIfo| TPt ARXXgIF B£ESIL teicoplanin 9

55 £%O|

teicoplanin2

X

RL R

o|g7|

UL
2o

Argel

o=z

xo7t

Pigil

oo, E3,

g2 %F(loading dose)

vancomycindf Rt FAOLE AI GiT=0X|T[173],

=
a o
MeE LEFLE XAXHOZ ROos AZ FHoI= AFXNEE U0 oFF HES £9

S0 titiME =20l UH[175].
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33. wEO YO BHALH FQ MYTFP4I} 500/mm oY QXY WK P
HE QX|OHe U WYUTH(A-1)

34. €Y EE FUYAT WAE FOE TFT Y=L DGO Y AFY X
2712t SO XBOHE U WYUTH(A-1).

YFN OIS UMHOT AW U WA, YA, WA MM NEH, XE 3
TFF 9% 52 10| LYO[OOf UTI[3]. UUHOD o] QIO FHATH Y
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H 8. Suggested duration of therapy for documented infection

Microbiologic or clinically documented infection

Skin and soft tissue infection: 7-14 days (if gram-negative sepsis, consider 10-14 days)
Bacteremia
Gram-positive bacteria: 7-14 days
Gram-negative bacteria: 10-14 days
S. aureus: at least 2 weeks after first negative blood culture or 4-6 weeks
Yeast: at least 2 weeks after first negative blood culture
Sinusitis: 10-21 days
Bacterial pneumonia: 10-21 days
Intra—abdominal infection (i.e. typhlitis): until no evidence of symptoms or signs of
infection and neutrophil recovery
HSV/VZV: 7-10 days

Note. HSV, herpes simplex virus; VZV, varicella-zoster virus
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¥ 9. Recommendation of antibacterial agents in neutropenic fevera

Antibacterial agents

Daily dose

‘ Comments/Cautions

Aminoglycosides

Amikacin 15 mg/kg/day IV (max. 1.5 g) Dosing individualized with monitoring of levels

Gentamicin 3-5 mg/kg IV Nephrotoxicity and ototoxicity limit use.

Tobramycin 3-5 mg/kg IV Should be avoided in patients undergoing nephrotoxic treatment (e.g.
cyclosporin, amphotericin B deoxycholate) or with impaired renal function

Penicillin

Piperacillin 4 g IV gbh

B -lactam/ g -lactamase inhibitor

Amoxicillin/clavulanic acid

(2:1) 750mg PO tid
(4:1) 625 mg PO tid
(7:1) 1g PO bid

(dose for combination)

Piperacillin/tazobactam 45 g IV gbh Not recommended for meningitis
May result in false positive galactomannan

Ticarcillin/clavulanic acid 3.1 g IV g4-6h

Cephalosporin

Cefazolin 2 g IV g8h

Cefepime 2 g IV g8h

Cefoperazone/sulbactam 29 IV g12h For severe infections additional cefoperazone (without sulbactam), may
required.

Ceftazidime 2 g IV g8h




Carbapenem
Imipenem/cilastatin sodium 500 mg IV gbh Imipenem may lower seizure threshold in patients with CNS malignancies or
infection or with renal insufficiency
Meropenem 191V ag8h (2 gV g8h for Meropenem is preferred over imipenem for suspected / proven CNS
meningitis) infection
Glycopeptides
Teicoplanin Loading doses 12 mg/kg/day IV | Optimal dosing regimen is not established. Some experts also recommended
(twice daily) for 48 h then 6 the dosing regimens below.
mg/kg/day IV (once daily) - 6 mg/kg for at least three doses followed by 6 mg/kg g 24 h
6 mg/kg g 12 h for 24 h followed by 6 mg/kg g 24 h or 6 mg/kg g 12 h
Vancomycin 15mg/kg IV g12h or 1 g IV g 12
h
Quinolones
Ciprofloxacin 500-750 mg PO bid or 400mg IV | Avoid for empiric therapy if patient recently treated with  fluoroquinolone
g8-12h prophylaxis
Levofloxacin 500-750 mg PO or IV qd
Moxifloxacin 400 mg PO or IV ad
Others
Clindamycin 300 mg PO qid

Note. In the case of combination drug, the dose presented denotes total dose.

® Dose requires adjustment in patients with renal insufficiency. Dose in combined antibiotic therapy is same as that in single
antibiotic therapy

An antibacterial agent other than the listed antibiotics can be used if their efficacy is similar.
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4.9.1 JHHE WA ZPF TLS ofH FAYO| FEUIN?

[

][0 24DdY|PIH

35. JIHIE W HAFO Yu=s B¢ MHE £=28H L& HF(skin swab)
HiYS AYorLl FHHIE 2 RE HAYFS AYStE AS DHUT(B-I1).
36. JIHIE oA ZEFS TS| A% WiE ¥ AUAi(differential time

positivity) & £¥0= A2 HFUTH(A-II).

rr
rir

JEE A FUFTL YUXEE @

TFALULT BXOIM Zo5p YUEE & U
gYFoIT[3]. EFLY(exit site infection)2 FIEHIE ZFLEHE 2 cmolUiol =2
MOl WX Es FEO U2 WE YL, HEAH(tunnel infection)2 IHIE &3
2 cmO$LE IAH UH EE FEO WY, FHHE =222REH FO| Y HAHY,
MopxXel HES oM Z4H UH EE FEO Us F9E BoUH[176]. FIHEH

He 3% 71HY £1=2HE L8 WF(skin swab) HiF¥S AW
Otll FIHIEZHE HoHHifZ AgYots A LHUAH[I]. fHE EZRE LB WHE
B2 FIEIE A ZEFON i SolkE RXU UHEIF =2 AACIDE TS b
Hiot=tl S80PH L&Y 5 AU[177]. EU, IO UHEE FUNM AEotD U=

EE HMUGIIAIE o180, T Y FIHEHZRE Ajeyer MU FHAANM NS

o [

b

OF FAO| Xfak A|Zinf ShX e oHojji A|6 o o H"Ot?c-llxl-oﬂkl Xeoz HAO| X AIZHS

=27 [

ha

S
Kyolo] ofZe| MZXE ZHOIS Ui %4 AZHi(differential time positivity,
DTP)7t JHEIE B 2SS MTHHsH £g0| HUCHs A7 ZI UY[3]. 3
DTP 120% ©O¥€ cut-off2 SIES W %7| QA FfEE A FAF T o
o SOITIt s AW AT WEHUCH178-182]. 1Y, Os AP
Hickman JHEHIEISF 262 %7] QX| JIE|EIS UPYO2 Ajoyer A7} ofYD, Y3
oju AFGBII Y WXoIME ALY SO|EIt WOIX|OR sjAo| FojIt WOl
weol JHHE A FYFS IFYYION o9 39t %I, 50| coagulase &4
OlA|

o
Staphylococcus?t 7% Z5t| 22 EY[183]. 1E2, ULSHO= Ffg g A A

N oy
i

flo



@Fo| MEE
Linezolid®l Z9& JHEIE A ZAFO| AMNEE URIM SAMOZ ArgorHe o
S FYol YUTHe AP[184]71 UCOE IYFHIFOE UNE IHHE

B ABF YR Aol JHHE A YBFO| YUY Y linezolidE FHHOE Apgel
(]

vancomycin} Z2 glycopeptide Arg2 HFICH(A-ID).

4.9.2 °|H L2 FtEIEE HMAHHOF Ot=2t?

37. X, HAMY AR, Bacillus %, Corynebacterium jeikeium, S.
aureus, Acinetobacter, P. aerusinosa, Stenotrophomonas
maltophilia, vancomycin Y1%§ enterococcus®l 2|3t IH|E AH UEF
o] oYEE FLE JHHEE N2t HS HFUAT(A-1I).

UHHOE FEH AP BT AT SHEUOIA FHEEHE HAHOHX| 2 B9
APEOELl 48-72X200] X|LpA AJE HOMH QY HAIM F
= W Y HAHE aTUH(B-11). I3{Y, FtEHE #d &L
A

=
= =2
SOl HEL AFHOR SWFHY W A FHHE HHE AFUTA-II).

38.

i
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2 JIHIEHE MO ¢l PN AGUCE HE
[3]. §3l, coagulase &% Staphylococcus® Z9E FAIYIAN FoUto= It
THI&°| 70-80%7F £|82 UUXMOZ FIHEHE H|HOIX| ¢ FH AE&S YU
[183, 185](A-I1). 13Y ZlRF(yeasts ¥2 molds), HZMY i (e.g.,
Mycobacterium chelonae, M.abscessus, M.fortuitum)°il 2J¢t Jfeel 2= 2
B3oMe= FA FHHEE MO RS HFUH[3]. Bacillus ¥, C. jeikeium, S.
aureus, Acinetobacter, P. aerusinosa, S. maltophilia, VREE %adXH| Argot
OF% Xg7I oHE 37t AH[3]. A=, o2 AR Tt AHY FoA: =
2191 HEIE A UG (A-11). HY| FFOl Y FL= VREY U4y #9|

A = Y002 ot P& DTPE IHH #
Yot =20 ¥ 4 UN[3]. E9, UMHMO=R ItEE AH U
7 %1 S"4oto JEHEE HIPOHX] 2 FLoe HEY ¥IME Aol

FHEUS W= EHE A
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Y W ZA| GREE NS WY UCH3](A-11). S. aureusdl ot FUFO| U
Zool JHHE A AFO| YN FQoI: FHEES QXOHL XBY FQ YFEO
WoOZ YUNOZ JHEE XHE UHUCH[186](A-11). T2L, FIEES XD Y|
OF Aol §QI0] FHUOLX| G FQL MUY YIS AH§ U $OI 48-724(2 FU
woto] LHED £ HWoMHjopN SO WIE FQL XMAHY FEEHE X/t
GINE FOOIHN HIUE XHE 4 UU[185](B-1). UYHOR TFIUAZF #
Xpollx| JtE|E| HHE HYOHE F9E B 103 2T

H 10. Suggested indication of catheter removal

1) Tunnel infection

2) Septic phlebitis

3) Catheter-related infection caused by candida spp.

4) Mycobacterial catheter-related infection

5) Suspected catheter-related infection and clinically unstable

6) Persistent bacteremia or clinically deteriorating 72 hours after the initiation of
appropriate therapy

7) Catheter-related infection caused by Staphylococcus aureus (B-ll)

8) Other gram positive organisms: Bacillus spp., Corynebacterium jeikeium, vancomycin
resistant enterococci

9) Gram negative organisms such as Pseudomonas aerosinosa, Acinetobacter,
Stenotrophomonas maltophilia

Note. All of the recommendations are level A-I| except recommendation 7
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N £ 3-5% YOIE ©SO| ¢ig WL YNIHE FUNOR oy
2e BHUTHA-I)
40. WY QU9 M go| I MY UILHY WU WAY, TFIYLF
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WX FHY YINE FOORSHE WHO XA U FuNo
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2 gUIN XgZE AESHs AL 1980EH0 AMEZEH YLALE 2HE EE XEI}

3, 11, 187-192]. 20-30d [t Hlus| AXpZY £4, ArGots oA,

=2,
X %o S0 WO TS £ YXU TFIUAY WEO| XAHLUE YUIHE AHS
ofX| ofg 9 MFAROl FIIIL Mol Yt AYEO| EOF FUN YIN| KBS

HYSITH(A-I1)[3, 191, 193].

WY DYUZOR EREE TFIUAT WX 3
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X, & HO|E CITH W OAMIUTA FoI= A4NO| UOIOF SiT) 2) BIQYE
A SOIMe Z 3) AT FWE NEXY SOIM WY 4) 940 UoPY L e of
AUES 5) Mot 1 5o XA UHOH: 20| FH[199].
FUN YUIN £olo HUS YIIOLE HE UUHOR 5 FIYRL FYvto|
Argorn QUCHDAREUT, @718 M4 NIUYOl YFHOE XRHYT, QSY
(o) o

(breakthrough) &% MFHYO| WAOIX| AT, DUULE T SHO2
g XTIO| FXOX YUTH, GHEY UIURY WAL AYOK YATH. o F

X2fe WHROHX] oW mapyr UG THoE Aol %'.’_f’%mIEr[ZOO—ZOZ]. = I

2
1 Wt AJIole °rF =Tol UXU I HHY OoFF  §ol  ArgYt
amphotericin B deoxycholate? 3¢ 3-5% Oyjo]l #3o] ¢

2 HE HZ PG, FEH YUIAHE HE T HBI1WOl E ¥
1ot (B-111).

+ d9 @ FQ amphotericin B deoxycholate?t Z¥X HXUIAMNZE ArGEO ¢
0 AZ qIIX] YUINITL INUEHAM maf, Q[ opgtrs FOl HuEHUSt. Y
0|23k YoM amphotericin B deoxycholate ©°|2/9 fluconazole,
itraconazole, liposomal amphotericin B, caspofungin, voriconazole 2
FeHo=z Argotd Utt(voriconazole2 U AMEFYAUFATHY QAJF ¢lo] 2009
| e oM FEH FUIFME AHEEHX ¥ AT)[29, 191, 197, 203].

YOLs FUN YN F7, 8, S4 5 Table 119 20t

I'-‘.‘-

SOrO| FY, FHAU YU 9

[o Jf MY LLESN = |

Amphotericin B deoxycholates 2@ 7|
SoE OFE YoM 2 ARGED UXU FUH
DX BOED A0 HFEHO| UL, ECIL-1%ME 1) 21N MIls X3t 2) H=/dol U
= YHE A8t UEe UX(TF XYRNEOM ¥ cyclosporin %2 tacrolimus
S HUAYHHE =801 AHY aminoglycoside §9 M50l U= BAHE H§
ot QU= ®XH 3) HH =44 gHO U= XY=  amphotericin B
g HHOHX| Y=t ET AHZ XE A HIME R2 T, HIHotD

=

e
O
NS oyurs 5

r
|-I'|J

54, U548 Y °ogt3ol 50%

deoxycholat
°|8&2 amphotericin B deoxycholateE Z¥H XN 2
HEOHX| ¥=Y[3, 191, 192, 195, 197, 199, 203]. d3Y U HHE YL
, AT I WY, ML OF 2 1300 2 YUY M %

—_

H J|s0| X
=4 IFL2 Wl Mot EX e FLeo WO FEH FUINZ
amphotericin B deoxycholateg 13{¥ A& HAoTH(B-1).
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Liposomal amphotericin BE& amphotericin B deoxycholate® Hluwd}f 21}
E UEX] ¥24(50% H 49%), 579 SN YIYE F FHH Y UILFY,
ot (FUTTSY A M=) =T Uil MUY [3, 191, 192, 200,
204]. Eo| Fowy %ﬂr(ﬂ% t 44%) ASX(19% W 34%)2 YT} oo
A RAY[200]. HHYE= FHH FUFNZ liposomal amphotericin BE 3%t
I (A-1) amphotericin B deoxycholatee ?|X 7|5 X0, §F ZEDAZO[A,

NS4 o H8, DY 59 ASH 9HO| UE WX 5 oJME WHOIX| YECHB-I).

Caspofungin2 liposomal amphotericin B2 H|udl| HAXQl HFE2 Tt2X| ¢
NEEC =%, 71N UFEEO

AX|T(33.9% U 33.7%), X7 FZ ¥ 7Y o4
Qe BN AIYE 50| QU § WUTH E AZTA SHI ourgo ol
¢t ol X7 caspofunginiM & HUM[3, 191, 192, 202]. Wt A=
capofunging liposomal amphotericin B2t Z2 FE= HHYUCLA-1). I3Y
ZAH|gro| Jp53t1 Zygomycetes, Cryptococcus FOlls 23t gict.

Itraconazole2 H&%9 AL T4E0| #XOfL; Xpo|It Q9| cyclodextring ©|&

of FrAY FANZE E4E2 JHHUAMFY. Itraconazole FAMH?F amphotericin B
deoxycholateE HluW$Z W B[Ot TS I[X|HN itraconazole FAHZI =/g°|
HAY[3, 191, 192, 205, 206]. AHZ dAPRYME amphotericin B
deoxycholate®| HI3l Oftr3gol M Tt Q401X Qr3op=0| IpX| HE s A2t

o] Z1 WEUSKI § ZAH[207]. Y ASHLEES FYSYOF ot1, £ S8
HI5%8E gXeIMeE alolg.

Voriconazole2 ¥F1HAMY LHM liposomal amphotericin B2} H|ulgHZ
I W H&AH XFAUHO| HAOY(p=0.02)HH|=Hl HFEC| Wo[(26% U 31%)
“H-EF87E FUOIX /D AFYAUFTATYOIM FUH FUIXEHZE AIPEX] 2
MCH[3, 191, 192, 201]. 1Y OIAHEURAZO UXKX|EHZM s AHFTE A-I

0% FMED U, SW NIAFY MSHol Ho| 0I SoN AwNY N3

——gaoa
(off-labeled indication)22 ZFHUM FYXUIFANE A{ED YHesE ® T2 1Y
[195, 197, 203, 208], & HHLEs HEE OIAHEZRAFY YOl =2 UAY

2
2o sofM FHX YXIFH| F2 SIHE voriconazoleZ 1HY £ A4E AZ K|
Aot}

Fluconazole2 amphotericin B deoxycholate®} H|uwdlf Xo|7} ¢itt= Hil
b UXU OAHEARA F T ARSI Tt YU YHOZ O/F ArRIts

LI Wor FEH YUIME ¢APE UAH[3, 191, 192, 197, 209]. =4 =¥



HIEOIAMEIS YO oF MBEAR|Y YUARHY HQ 57.6%, XUIHEOIAQ ¥
2 90.9%CIM U o

°
S @, 2o 20| o

| Ny L
N QUM MR WS FYS UM OB GNECL.  XFWE

2]
fluconazole/itraconazole2 9¥Xo=z Argotd UZ o FHA 135 2
fluconazole/itraconazoleZ 12{3(X| ¢g&= Aol FUH T A0l UL[197], &
OF YN FYXUANY FFOl T ofH FHUINE FEH YUAN=Z MEH & AUt
of tiet YA LIr TYE HOZ Ity
4.10.3 WEXI| GA A ¥ UFLAGESZ US| oo FI1=2
AMY & Y A oA

43. FIHOR FH XM, CT Y P A
(galactomannan, (3-D-glucan 5), Y 22 I HFH LAY SOl X

FUYS X7| WYY £80| HCH(E-

@
S

44. JJBIUAIZ D IITXHBARA A, XX YA U 0 59 HIM LYol

L QOITH(B-11).

20089 Mycoses Study Group of the European Organization for
Research and Treatment of Cancer (EORTC/MSG)9ME X&d ML
9IS ISR o 21X WHSS FYo| EFAZIL UY[210]. 23HY °] IIE
JUTe ey, ALYYSY uWFE AU WSO Ho=E AN Aol EXpo| X Bt
€ ZIEZ of4t. £ J|1ZE0 %X =t oM AN HEY UGl ASe A2 ©

E

a
X, GHOOH U MuM BXX 50| A& W, ASEHO HaH

€

oo

-_

Uk %2 U¥H , B4 HEA

UAABZ ustd X719 x|zop=t| AGEHY. ol MAY Fo| BX %2 x|
ULt XgE ¢ = I o9 HEEZS =01, YXUIH7I & T AXAHU £
COlE|H go=N LRI ARG O3 ogH|EEZ FU + U= FHOl UAH[211].
E3H FHM FUFNE Tt A2l YHHo2E HAAHO| QMEIX] X[ T
¢ HtE, SO XM X CT #HY, HOEH)-UYH FHHH(non-culture-based

- x
diagnostic test) & = A T2 F801q UILHS ZIIUTL-ZI|X =01, X

JY3j|pa paspg-asuap
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L XA=2E 2= ot eFFE4Ad €8 e FH =AY JHE

B7|2g ZHOHEH $80RE 20| AEHD UCH{211-213].
SFFUAY WOl XAHE XN CTIH el NIY

o]
a
o =29o] |, 2R X ¥ (halo sign)e ZEo|Y X F T (haziness)
XA =

o ol

=

£ WX UEHtE He OfYD, OIAMSURAZFOIMOE LIEHFE Ol OfCt g
g UIUHLS WYY 2 Y= WESQ FHYY AAL XU, $FY TFIYLFO
NLED WG, J1A, TS SO FHO| YS W YT CTIM ME2 T I ¥
HQo| 90w FHH YHIH(mold active therapy)E AZISHof $tch. 1 9 gixjel
4, WY, WA AA S FYOIC By, HHIF, SFHO| G AACT, MRI
$)E T2, Al ool UG FQ JWXYAIZ, ENAA 5 HINWY &3 5
o %Xo| J5o|X ] EXMX|Z(targeted therapy)E S YHINE MIoP| A8

ok 4 o2, 3, 12, 211].

Galactomannan (°[3t GM)Z Xd MEY HYELE double sandwich
enzyme-linked immunosorbent assay®#HC2 ®&, EN, J|UX|HILAMHH = L
KA SojA| HAPSII XAM OJANEZUZAZL X}

O, 7o = UHLE, SO|=IfF Xo[7r UM B H(cut-off value):= U FF,
YUIH oY SO "R f=24[211, 214-216]. Piperacillin/tazobactam,
amoxicillin/clavulanic acid 59 F3HE A8% O AFECl A2 = ALY, 22

AP RopHQ YHUANE A B¢ U348 2 HE = UH[197, 215,
217]. MUY BXXM wl oo AAUIAMY LA (FECl YEHYI M EI|UTS
Holl), TN Xz ¥ WIS FYEOSIEH MERD UH. A2 HERMYM GM &
Mol L= 71% (95% MEAZ 68- 74%) S0lEE 89% (95% M2t
88-90%)3 HUOIYX|Q[218], M| UAo|M Hgst WL 50960202
HO5D AY[219]. E9] YUAHE L= Fe= 34 LHEE = 21 W i
Mo F29F BRI,

FE OE A MNEY FJEQ (1a3)--D-glucan®| %2 HEE oA ELAZAZZ T
ool HXX Ho=zZ AZEL AN, GMotE €9 OfANIZARA oo ZtHC},
Fusarium, Trichosporon, Pneumocystis  jirovecii, Acremonium,
Saccharomyces®ME  HEEX|Y  ZygomycetesOMe HEEX FeEC[215,
217].

PCRECl HWED QXIS BZUUSX UUD AN EYE ZUH ofF

o



EORTC/MSGOME EXXHOZ OfX| FHOIX| o UX|T X2 HARF HF PCRY
of e ZRo| XF &, FL YAOE ALED YLH[210, 215, 217]. 1 ol =
E|o] U= 18S rRNA FIIMEE AFTHE HZH S T2 FEOHE nucleic acid

ol

A

J|&%t 4ig] EX|Xf(surrogate marker)E ©°|g% XX FoE “MyX|=
(preemptive therapy)”2t ot %2 AL JOY[213] 2 HHUYE

MHRHS OOl OFF| o|2ct] Ayt

4.10.4 AUNIX] FHH FHUIH X5&E X&E AU

45. FUH YRIN ABIIAL YR, WHTFIS o=, AYH oY
ML, UUIMOZ SfUED TFIALFO| YRHYOH U0 LALK| 4%t
N gUINE XVl FRY £ YOU FUN KB F Y UFAY

T M—

o 2 M| X0 LECH(B-111).

H

A SO TEF X8 XAC[2, 195, 196]. MFUHO| HUQILX| ¢ FQ FuA

Xg7|12t2 oteyl FEst X EEs X XX AN E Fd 7-14U(H

1-113%) JLra%rm'ﬂr[zoo 202, 205-207]. 87|12t Y amphotericin B

deoxycholate®| gt FECE QPEC] AT, BFAULFTOM YZEUL EX} e

It QUYEY U0 FH £ CTOM old2Aol gle B2 amphotericin B
Lo}

deoxycholateE FXI¥ = U2 Aot TFFLLFTOl X&ED AL 2AXp SE|I}

a2
Jz

1

AYHOZ OMEof QUi

o¥

2, amphotericin B deoxycholateE 2F2F Ao
M| M QY& = FHOl ¢ CT FOM oPdol U™ FXY & UL, WUof o
X OSEITE QrgE|o] UX] ¥n UYEIQ FLeA TFAULFOl U= UF
amphotericin B deoxycholateg & Ar§¥ R& DH{UAY[2]. GM T2 34
ZLEIF 2OF BFFLAFOl ASEXU YH B2 FUASUH AAM UFLHY FA
b o] YN AGE FX[Ote WHZ € W =20 E 2 UHh UHHE Xt 4
A HQ CT S9 AL "asih[211, 212, 215, 217]. E3t s5F3144

S F T WHO| XALHE FQ LHY UAZ HOtHI| S PN UM, XX

AL 9! H{QF S9O| MIAXO| L240| WQSiC,

fou
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X 11. Recommendation of empirical antifungal agents in neutropenic fever

Antifungal agents Daily dose Recommendation | Comments/Cautions
level
Caspofungin 70 mg IV X 1 dose, then | A-l - Only echinocandin approved as empirical therapy in febrile
50 mg IV g24h neutropenia
70 mg IV X 1 dose, then - Similar efficacy, but less toxic compared with liposomal amphotericin B
35 mg IV g24h for as empirical antifungal therapy for persistent neutropenic fever
patients with moderate - Rarely hepatotoxic, not nephrotoxic
liver disease - Available only in IV formulation
- Not active against Zygomycetes, Cryptococcus
Liposomal 3 mg/kg IV g 24h A-l - Reduced infusion related toxicity and nephrotoxicity compared with
amphotericin B amphotericin B deoxycholate
- At least as effective and safer than amphotericin B deoxycholate as
empirical antifungal therapy in neutropenic fever
Amphotericin B 0.5 - 1.5 mg/kg IV g24h B-la - Broad spectrum of activity including Candida, Aspergillus, Zygomycetes,
deoxycholate Cryptococcus and other rare molds
- Substantial infusion related toxicity and nephrotoxicity including
electrolyte wasting
ltraconazole 200 mg IV g12h X 4 B-l - Negative inotropic effects; contraindicated in patients with  congestive

dose, then 200 mg IV
g24h

heart failure

- Increase cyclophosphamide metabolites; associated with
hyperbilirubinemia and nephrotoxicity

- Potent inhibitor of the cytochrome P450, with regard to drug
interaction




- Not active against Zygomycetes

- IV formulation should be used with caution in patients with  significant
renal impairment

- Therapeutic drug monitoring would be necessary

Voriconazole 6 mg/kg IV gq12h X 2 B-ll - Not approved by KFDA as empirical antifungal agents in neutropenic
dose, then 4 mg/kg IV fever
g12h; oral 200 mg PO bid - Most panel members consider to be an acceptable option empirically in
daily (in case of patients at high risk for invasive mold infection
aspergillosis) - Consider drug interaction (rifampin, phenobarbital, etc)

- In Asian population, 10-20% of patients would be poor metabolizer of
voriconazole

- Not active against Zygomycetes

- |V formulation should be used with caution in patients with  significant
renal impairment

- Therapeutic drug monitoring would be necessary

Fluconazole 400 mg IV g24h C-l - Active against Candida
- C. glabrata is associated with variable resistance and C. krusei is
always resistant

- Not active against molds (e.g., Aspergillus spp, Zygomycetes)
a Panels do not recommend amphotericin B deoxycholate in the presence of risk factors for renal toxicity (B-1) (e.g. impaired

renal function at baseline, nephrotoxic co-medication including cyclosporin or tacrolimus in allogeneic hematopoietic stem cell

transplantation recipients, aminoglycosides antibiotics, old ages, history of previous toxicity).

fouaby Bulpiogb|jo) 24DYI|DIH paspg-adUaping |DUOIIDN
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H 12. Survey results
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Need to
Recommendation Grade Accept Neutral Not-accept Optimum :
modify
Antibiotic prophylaxis
Antibiotic prophylaxis is recommended for patients at
ANHIBIOTC prophyaxts mend P A-l | 21(808%) | 3 (115%) 2 (77%) | 23 ©85%) | 3 (115%)
intermediate to high risk of infection
Fluorogquinolones are recommended as prophylactic
moroauin propayiact Al | 20 (769%) | 3(115%) | 3(115%) | 22 846%) | 2 (7.7%)
antibacterial agents
Antibacterial hylaxis i inist til trophil
ntibacterial prophylaxis is administered until newlrophl | gy | 45 (57700 | 7 69%) | 4 (154%) | 22 (846%) | 3 (115%)
recovery (absolute neutrophil count: 500-1000/mm3)
Antifungal prophylaxis is recommended to prevent
fungal infections in patients whose neutropenia is 20 (76.9%) 6 (23.1%) 0
expected to last for more than 7 days
» posaconazole A-l 21 (80.8%) 4 (15.4%)
» fluconazole B-I 23 (88.5%) 2 (7.7%)
» itraconazole oral solution B-I 24 (92.3%) 1 (3.8%)
» low-dose amphotericin B deoxycholate B-I 24 (92.3%) 1 (3.8%)
» low-dose liposomal amphotericin B C-ll 21 (80.8%) 4 (15.4%)
Antifungal prophylaxis is recommended to prevent
fungal infections in allogeneic hematopoietic stem cell 23 (88.5%) 3 (11.5%) 0
transplant recipients
» posaconazole A- 22 (84.6%) 3 (11.5%)
» fluconazole A-l 24 (92.3%) 1 (3.8%)
» micafungin B- 25 (96.2%) 0
itraconazole intravenous injection followed b
" cote Tavencis et wee Bl 25 (96.29%) 0

itraconazole oral solution




Need to
Recommendation Grade Accept Neutral Not-accept Optimum modify
Consider using prophylactic antifungal agents at least
6 | until neutrophil recovery (absolute neutrophil count: B-lll 15 (57.7%) 10 (38.5% 1 (3.8%) 25 (96.2%) 0
500-1000/mm3)
Consider using prophylactic antifungal agents until the
discontinuation of immunosuppressant if
71 . PP | B-Il | 5(192%) | 12 (462%) | 9 (346%) | 21 (808%) | 4 (15.4%)
immunosuppressant is used after allogeneic
hematopoietic stem cell transplantation
Prophylaxis against P.jirovecii is recommended in
g | opnviaxis aganst Tl y Al | 23(885%) | 3 (11.5%) 0 25 (962%) | 1 (38%)
allogeneic hematopoietic stem cell transplant recipients
Consider using prophylaxis against P.jirovecii in the
case of autologous hematopoietic stem cell
transplantation, high-dose corticosteroid therapy (e.g.,.the
9 | equivalent of 20 mg/day or more of prednisone for 4 B-IIl 10 (38.5%) 13 (50.0%) 3 (11.5%) 19 (73.1%) 4 (15.4%)
weeks or more), administration of T-cell depleting agent
such as fludarabine, or anticancer therapy due to acute
leukemia
The use of sulfamethoxazole/trimethoprim (A-l) is
recommended for prevention of
N , . P . . ) 24 (92.3%) 2 (7.7%) 0
P.jirovecii.lfthepatientsareintoleranttothedrug,considerusin
10| gdapsoneoraerosolizedpentamidine
» SMX/TMP A- 26 (100%) 0
» dapsone or aerosolized pentamidine B-II 25 (96.2%) 0
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Recommendation

Grade

Accept

Neutral

Not-accept

Optimum

Need to
modify

11

Antiviral prophylaxis against HSV is advised in
HSV-seropositive patients in the case of allogeneic
hematopoietic stem cell transplantation (A-l), autologous
stem cell transplant recipients at high risk for mucositis,
induction or re-induction therapy due to acute leukemia
(B-I), or the use of T-cell depleting monoclonal
antibody (e.g., alemtuzumab)

19 (73.1%)

6 (23.1%)

1 (3.8%)

» allogeneic hematopoietic stem cell transplantation

A-l

» autologous stem cell transplant recipients
risk for mucositis

at high

A-ll

» induction or re-induction therapy due to acute

leukemia

B-l

» use of T-cell depleting monoclonal antibody

B-ll

25 (96.2%)

23 (88.5%)

2 (7.7%)

20 (76.9%)

4 (15.4%)

23 (88.5%)

2 (7.7%)

12

Consider using prophylactic antiviral agents in the
consecutive chemotherapy if HSV is reactivated in the
previous chemotherapy

B-lll

9 (34.6%)

14 (53.8%)

3 (11.5%)

19 (73.1%)

1 (3.8%)

13

Acyclovir or valacyclovir is recommended for prevention
of HSV

A-l

24 (92.3%)

2 (7.7%)

24 (92.3%)

1 (3.8%)

Initial Antibiotic Therapy

14

In contrast to the Western countries, Gram-negative
bacteria are the prevailing etiological agents of
infections in neutropenic fever patients in Korea

£Q
gl

13 (50.0%)

12 (46.2%)

1 (3.8%)




Recommendation

Grade

Accept

Neutral

Not-accept

Optimum

Need to
modify

15

Adjustment of empirical antibiotics may be necessary
depending on the resistance patterns in each hospital
because the reported antimicrobial resistance rates of
the bacteria causing neutropenic fever vary widely by
hospital

£Q
blo

20 (76.9%)

6 (23.1%)

16

Oral antibiotics may be used for the initial treatment of
febrile neutropenic patients if the risk of infectious
complications is low

A-l

21 (80.8%)

4 (15.4%)

1 (3.8%)

23 (88.5%)

2 (1.7%)

17

The combination of ciprofloxacin with
amoxicillin/clavulanic acid is recommended for the oral
antibiotics for febrile neutropenic patients

A-l

21 (80.8%)

2 (7.7%)

3 (11.5%)

21 (80.8%)

3 (11.5%)

18

The combination of ciprofloxacin with clindamycin is an
acceptable alternative for the oral antibiotics for
penicillin-allergic patients

A-ll

20 (76.9%)

5 (19.2%)

1 (3.8%)

23 (88.5%)

2 (7.7%)

19

However, ciprofloxacin-based oral antibiotic regimens
are not recommended if patients recently treated with
fluoroquinolone prophylaxis

B-ll

23 (88.5%)

3 (11.5%)

25 (96.2%)

1 (3.8%)

20

Cefepime, imipenem/cilastatin, meropenem, or
piperacillin/tazobactam is recommended as empiric
monotherapy if the febrile neutropenic patient has no
complications of infection

A-l

24 (92.3%)

2 (1.7%)

25 (96.2%)

1 (3.8%)

21

Ceftazidime can be considered as the empiric
monotherapy if the febrile neutropenic patient has no
complications of infection, but beware of the possibility
of breakthrough infections (either from Gram-positive
bacteria or drug-resistant Gram negative bacteria)

B-ll

21 (80.8%)

5 (19.2%)

22 (84.6%)

1 (3.8%)
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Recommendation

Grade

Accept

Neutral

Not-accept

Optimum

Need to
modify

22

An aminoglycoside + anti-pseudomonal penicillin (£
B -lactamase inhibitor), or ciprofloxacin +
anti-pseudomonal penicillin are recommended as the
initial intravenous combination therapy for febrile
neutropenic patients

A-l

25 (96.2%)

1 (3.8%)

25 (96.2%)

1 (3.8%)

23

An aminoglycoside + extended-spectrum cephalosporin
(cefepime, ceftazidime) are also recommended as the
initial intravenous combination therapy for febrile
neutropenic patients

A-ll

23 (88.5%)

3 (11.5%)

24 (92.3%)

1 (3.8%)

Re-evaluation after 3-5 days and change of antibiotics

24

If the causative organism is not found and initial
empirical antibiotics seem to be effective after 3-5
days, maintain the initial empirical antibiotics until
neutrophil recovery

A-ll

23 (88.5%)

1 (3.8%)

1 (3.8%)

25 (96.2%)

1 (3.8%)

25

Maintain the intravenous antibiotics until the absolute
neutrophil count recovery for patients who were in the
high risk group at the beginning of the administration
of empirical antibiotics. In the low risk group, consider
changing to oral antibiotics

B-ll

20 (76.9%)

5 (19.2%)

1 (3.8%)

24 (92.3%)

1 (3.8%)

26

If the fever persists after 3-5 days of antibiotic therapy
and reassessment dose not yield a cause, continue
administration of the same antibiotics when the

patient’s condition is clinically stable

B-ll

18 (69.2%)

5 (19.2%)

3 (11.5%)

24 (92.3%)

1 (3.8%)




Recommendation

Grade

Accept

Neutral

Not-accept

Optimum

27

However, if the patient is in unstable condition,
consider expanding the antibacterial spectrums to
anaerobes, drug-resistant Gram-negative bacteria or
drug-resistant Gram-positive bacteria

B-ll

25 (96.2%)

1 (3.8%)

26 (100%)

28

If the fever persists even after the use of empirical
antibacterials, consider using antifungal agents
depending on the risk of infection

26 (100%)

26 (100%)

Use of glycopeptide

29

Glycopeptide should not be routinely added to an initial
empirical antibiotic regimen

23 (88.5%)

3 (11.5%)

25 (96.2%)

1 (3.8%)

30

Although fever persists or recurs after 3-5 days of
empirical therapy, it is recommended not to add
glycopeptide routinely

B-l

10 (38.5%)

11 (42.3%)

5 (19.2%)

20 (76.9%)

3 (11.5%)

31

The use of glycopeptide as empirical antimicrobial
therapy is recommended if the patient’s blood cultures
are positive for Gram-positive bacteria, a
catheter-related infection is suspected, known
colonization with MRSA or history of MRSA infection,
the patient has severe sepsis or shock pending the
results of cultures, or the patient has a skin or soft
tissues infection

A-ll

25 (96.2%)

1 (3.8%)

26 (100%)

32

The use of teicoplanin can be considered as empirical
antibiotic therapy for neutropenic patients because it
has equivalent efficacy as well as lower adverse
reactions such as nephrotoxicity compared to
vancomycin

21 (80.8%)

4 (15.4%)

1 (3.8%)

25 (96.2%)

1 (3.8%)

fruaby Buijpiogp||o) 2ADIYDIH pPasDg-22UaPIng |DUCIIDN
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Recommendation

Grade

Accept

Neutral

Not-accept

Optimum

Need to
modify

Discontinuation of antibiotics

33

If the origin of fever is unclear, maintain antimicrobials
until the absolute neutrophil count reaches at 500/mm3
or higher

A-ll

22 (84.6%)

4 (15.4%)

26 (100%)

34

If the causative organism or infection site has been
identified, treatment duration is adjusted to the specific
infectious disease in line with the recovery of
neutrophils

A-ll

25 (96.2%)

1 (3.8%)

26 (100%)

Catheter-related infections in febrile neutropenic patients

35

If a catheter-related infection is suspected, a skin swab
for culture from the exit site of the catheter and blood
cultures from the catheter may be obtained

22 (84.6%)

4 (15.4%)

23 (88.5%)

3 (11.5%)

36

The differential time to positivity is a useful diagnostic
tool for detecting catheter-related infection

A-ll

19 (73.1%)

7 (26.9%)

24 (92.3%)

1 (3.8%)

37

Catheter removal is recommended for patients with
bloodstream infections caused by fungi,
non-tuberculous mycobacteria, Bacillusspp., C.jeikeium,
S.aureus, Acinetobacter, P.aeruginosa, S.maltophilia, or
vancomycin resistant Enterococcus

A-ll

21 (80.8%)

5 (19.2%)

23 (88.5%)

1 (3.8%)

38

If the catheter has not been removed because a
catheter-related infection is not certain clinically,
catheter removal may be considered if the same
bacteria are identified in the consecutive blood culture
at 48-72 hours after appropriate antibacterial agents

26 (100%)




Recommendation Grade Accept Neutral Not-accept Optimum

(B-1l). However, immediate removal of the catheter is
needed if a catheter-related infection is suspected and
the patient is clinically unstable

» 48-72 hours after appropriate antibacterial agents
if a catheter related infection is not certain

B-lI 26 (100%)

» immediate removal of the catheter is needed if a
catheter-related infection is suspected and the patient A-ll 26 (100%)
is clinically  unstable

Empirical antifungal therapy
Empirical antifungal therapy is recommended in patients
who are expected to maintain neutropenia for a longer
39 | period ()10 days), if the fever does not settle within 3-5 | A-ll 24 (92.3%) 2 (7.7%) 0 25 (96.2%) 1 (3.8%)
days of initial empirical administration of antibacterial

agents

Regardless of fever, empirical antifungal therapy is
recommended in patients who have a history of
invasive  fungal infection, fungal colonization in
40 n.eutropenic state, symptoms. (pleuritic .chest pain, blood Al 24 (92.3%) > (7.7%) 0 26 (100%) 0
tinged sputum, or hemoptysis) or signs that suggest
newly developed pneumonia, tenderness or edema
around paranasal sinuses or orbital area, ulcerating

lesions or eschar in nose, etc

The following antifungal agents are recommended or
41 g o g . 24 (92.3%) 2 (7.7%)
can be considered as empirical antifungal therapy
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Recommendation Grade Accept Neutral Not-accept Optimum Nrfmsjifilo

» caspofungin A-l 25 (96.2%) 1 (3.8%)
» liposomal amphotericin B A-l 25 (96.2%) 1 (3.8%)
» amphotericin B deoxycholate B-I 21 (80.8%) 4 (15.4%)
» itraconazole B-l 24 (92.3%) 1 (3.8%)
» voriconazole B-lI 22 (84.6%) 3 (11.5%)
Azoles may not be considered as empirical antifungals

42 | if prophylaxis with fluconazole or itraconazole has | B-ll 17 (65.4%) 9 (34.6%) 0 24 (92.3%) 2 (7.7%)
already been administered
Periodic radiological examinations such as chest X-rays
and CT, fungal cultures and non-culture based

43 | microbiological tests (e.g., galactomannan, g -D-glucan), B-l 22 (84.6%) 4 (15.4%) 0 24 (92.3%) 2 (7.7%)
sputum or nasal swab surveillance are useful for early
diagnosis of fungal infections

44 Active e.fforts guch as bronchoscopy, bronchoalveolar B 19 (73.1%) 7 (26.9%) 0 23 (88.5%) | (38%)
lavage, tissue biopsy and culture are necessary
The treatment duration is wusually determined by
defervescence, recovery of absolute neutrophil counts,
and clinically stable condition. The empirical antifungals

45 may. be discontinued §arly if the defervescerTce is Bl 23 (88.5%) 3 (115%) 0 23 (88.5%) | (38%)
achieved, the neutropenia  recovered, and fungi have
not been identified. However, if invasive fungal infection
is identified during empirical therapy, proper treatment
duration of the respective disease must be followed

* Some responders did not answer all items
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