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Evidence-based Guidelines for Empirical Therapy of
Neutropenic Fever in Korea

Neutrophils play an important role in immunological function. Neutropenic
patients are vulnerable to infection, and except fever is present, inflammatory
reactions are scarce in many cases. Additionally, because infections can worsen
rapidly, early evaluation and treatments are especially important in febrile
neutropenic patients. In cases in which febrile neutropenia is anticipated due to
anticancer chemotherapy, antibiotic prophylaxis can be used, based on the risk of
infection. Antifungal prophylaxis may also be considered if long-term neutropenia
or mucosal damage is expected. When fever is observed in patients suspected
to have neutropenia, an adequate physical examination and blood and sputum
cultures should be performed. Initial antibiotics should be chosen by considering
the risk of complications following the infection; if the risk is low, oral antibiotics
can be used. For initial intravenous antibiotics, monotherapy with a broad-
spectrum antibiotic or combination therapy with two antibiotics is recommended.
At 3 5 days after beginning the initial antibiotic therapy, the condition of the patient
is assessed again to determine whether the fever has subsided or symptoms have
worsened. If the patient’s condition has improved, intravenous antibiotics can
be replaced with oral antibiotics; if the condition has deteriorated, a change of
antibiotics or addition of antifungal agents should be considered. If the causative
microorganism is identified, initial antimicrobial or antifungal agents should be
changed accordingly. When the cause is not detected, the initial agents should
continue to be used until the neutrophil count recovers.
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Plain language summary
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Executive summary
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Table 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.

Il Evidence from >1 well-designed clinical trial, without
randomization; from cohort or case-controlled analytic
studies (preferably from >1 center); from multiple time-series;
or from dramatic results from uncontrolled experiments.
Evidence from opinions of respected authorities, based on

Il clinical experience, descriptive studies, or reports of expert
committees.

Adapted from the Canadian Task Force on the Periodic Health Examination[28].
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Table 2. MASCC Risk Index Table

Characteristic Weight

Burden of illness:
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 2

W W s B~ O o

Points attributed to the variable “burden of illness” are not cumulative. The maximum
theoretical score is therefore 26.
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Table 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/mm? for <7
days)
Good performance status (ECOG 0-1)
No hepatic insufficiency
No renal insufficiency
or
Ascore of 21 or greater on the MASCC risk index
High Inpatients status at time of development of fever
Significant medical comorbidity or clinically unstable
Anticipated prolonged severe neutropenia (<100 cells/mm® and >7 days)
Hepatic insufficiency (5 times ULN for aminotransferase)
Renal insufficiency (a creatinine clearance of less than 30 mi/min)
Uncontrolled/progressive cancer®
Pneumonia or other complex infections at clinical presentation
Alemtuzumab
Mucositis grade 3-4
or
MASCC risk index score of less than 21

“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.
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Table 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
Low risk of infection

Anticipated neutropenia 7 to 10 days
Autologous HSCT

Lymphoma

Multiple myeloma

CLL

Purine analogue therapy

- fludarabine, clofarbine, nelarabine, 2-CdA

Anticipated neutropenia greater than 10 days
Allogenic HSCT

Acute leukemia

- Induction

- Consolidation

Alemtuzumab therapy

Intermediate risk of infection

High risk of infection

Standard chemotherapy regimens for most solid tumors

Bacterial- none
Fungal- none
Viral- none, unless prior HSV episode

Bacterial- Consider fluoroquinolone prophylaxis
Fungal- Consider prophylaxis
Viral- During neutropenia, at least 30 days after HSCT

Bacterial- Consider fluoroquinolone prophylaxis
Fungal- Consider prophylaxis
Viral- During neutropenia, at least 30 days after HSCT

HSV, herpes simplex virus; HSCT, hematopoietic stem cell transplantation; CLL, chronic lymphocytic leukemia; 2-CdA, 2-Chlordexoyadenosine (also known as cladribing).
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Table 5. Recommendation of Prophylactic Antimicrobial Agents

Antimicrobial agents Daily dose Comments/Cautions
Antibacterial agents
Levofloxacin 500 mg PO qd 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 200 mg PO tid
ltraconazole oral solution 2.5 mg/kg PO bid Negative inotropic effects; contraindicated in patients with congestive heart failure
Fluconazole 50-400 mg PO or IV qd Inactive against molds (e.g. Aspergillus, Zygomycetes)
Amphotericin B deoxycholate 0.2 mg/kg IV daily or 0.5 mg/kg IV three times weekly
Liposomal amphotericin B 50 mg IV q 48hr
Hematopoietic stem cell transplantation
Posaconazole 200 mg PO tid Currently not available in Korea (2009).
Fluconazole 400 mg PO qd or IV g24h Inactive against molds (e.g. Aspergillus, Zygomycetes)
Micafungin 50 mg IV qd
ltraconazole 200 mg IV followed by 200 mg oral solution PO bid Intravenous form is not approved by KFDA as prophylactic antifungal agents.
Anti-Pneumocystis jirovecii agents
Sulfamethoxazole/trimethoprim 1 double-strength (160/800 mg) tablet PO qd

1 single-strength (80/400 mg) tablet PO qd
1 double-strength tablet PO 3 times/week

Dapsone 50 mg PO bid or 100 mg PO qd
Aerosolized pentamidine 300 mg every 3-4 weeks Special nebulizer kit is needed
Antiviral agents
Acyclovir 400 mg PO tid or gid or Daily dose 800-1,600 mg is recommended
250 mg/m*/dose IV q12hr
Valacyclovir 500 mg PO bid or tid Not approved by KFDA as prophylaxis

Table 6. Distribution of Bacterial Organisms in Patients with Neutropenic Fever in Korea

No. (%)

Reference Rhoetal. [119] Rhee et al. [120] Choietal. [116] Kim et al. [121] Park et al. [118]

Period (year) 1996-2001 1996-2003 1998-1999 1999-2000 2001-2002

Hospital A B (© D G

Patients Leukemia Allo-HSCT Acute leukemia Cancer HSCT

Prophy W g | ooe W o STHP

No. of MDI 27 (100) 78 (100) 158 (100) 42 (100) 72 (100)

Gram (+) bacteria 11 (40.7) 36 (46.2) 75 (47.5) 11 (26.2) 25 (34.7)
Streptococcus 1(3.7) 24 (15.2) 2(4.9) 9(12.5)
CoNS 4 (14.8) 15(19.2) 20 (12.7) 4(95) 7(97)
Staphylococcus aureus 4(14.8) 13( 8.2 3(71) 2(28)
Enterococcus 2(74) 14 ( 8.9) 2(48) 6(83

Gram (-) bacteria 16 (59.3) 42 (53.8) 83 (52.5) 31(73.8) 47 (65.3)
Escherichia coli 4(14.8) 43(27.2) 2(48) 32 (44.4)
Pseudomonas aeruginosa 1(3.7) 12(76) 5(11.9 4(5.6)
Klebsiella pneumoniae 6(22.2) 12(76) 8(19.0) 4(5.6)
Enterobacter 5(3.2) 4(9.5) 3(4.2
Acinetobacter baumanii 2(74) 2(48) 2(28)
Aeromonas hyarophila 1(37) - 6(3.8)

Citrobacter freundi - - - 2(48) 1(14)
Salmonelia - - - 4(9.5)

HSCT, hematopoietic stem cell transplantation; NA, not available; SMX/TMP, sulfamethoxazole/trimethoprim; MDI, microbiologically defined infection; CoNS, coagulase-negative
Staphylococcus.
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Figure 1. Algorithm for initial management of febrile neutropenic patients.
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Figure 2. Algorithm for management of patients who become afebrile in the first
3-5 days of initial antibiotic therapy.

Table 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
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Ag), SFFAS WAL B T2 SN GRFAS 2 dTlM 6%E felsl = A HERETHP=0.02)[161]. FTell= o]

&4 ik Qb 0 2 APH FEAE ARSI 5o Foll o] HF 271 BHH FtAR vancomycin Fefe] H ool A 27
A&Ew FRFA ] AL TEEs Ao DasithRAE Agke 2l HEREAC] BEHRATHI63, 164]. A HEHE A2 187]2] 72}
FRAPE S ), 9 g ArellA 14749) A7 E3Hete] F 241319] SAkE B4

SFATH163]. ©] Aol A glycopeptide F7H= A AFgES $7
oz fefahl #H2A7IA 53-E SHEIATH AR 0.67,95% Al
=73F 042-1.05). 53], 5L B9 FAE AR 0719] AT
T st} 40579 Bk EAFE viE 22 AE BynHGa

[ Persistent fever at days 3-6 ]
[ Re CBC, chemistry, cultures, fungal serology , CRP, radiography, imaging study ]
[ Etiology unknown ] [ Etiology established ]
Ifno change in If progressive Adjust, If Gram-positive,
patient's condition di consider a glycopeptide
I
1
Continue initial Previous Previous
antibiotics monotherapy combination therapy
- - |
. Add aminoglycoside: Consider changing B-lactam
Consider changing to another monotherapy andlor
Fungus study

|
Re-assess at 48 hr
Possible/probable
Fungal culture + fungal infection
Specific Add zsgnfutngal
therapy

Figure 3. Algorithm for management of patients who still is despite of first 3-5 days of initial antibiotic therapy.
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9] 1,05, 95% A7 0.52-2.00). FHA HEHEA-L 137]9] F-2}
9 8 AT 2¥ste] F 2,39299] RS EASHATHI64]. ©]
AT E glycopeptide F7H= AA AVLES BAFC 2 Fost
A ZEA7IA] sk A0 2 YEPETHR W A = 0.96, 95% 212
7+ 0.58-1.26). =3 7+ (breakthrough infection)2] 79 A |
EREAo A= glycopeptide AF8 ol A AFH] 118 (95% A1Z|
ZF0.81-1.98)2 o] YAATH163], FHA HEHE Aol 4= 1] aL
ADE 038 (95% A1 77k 0.11-0.37) & THAdstol <% Sdzt
o] Zhadhe Ao 2 YeRTH164]. 124 o213t Ax sjalel = 5
o7k a3, o] FAe] 23HE A= BT 198510014 19936l Al
sl A-Z vancomycin WA enterococci (VRE)7} E33517| Zlo]o]
A] vancomycin AH-§ ol A = = VRE E7E 0] REE|o]
DA FUTHI7]. 53, 35T AT Aol A] viridans streptococci
TIF9] A AFEY T E42F 5T (streptococcal toxic shock
syndrome) JE|Z FAH| LA = 435 B 5= glo] 7 #o|
A viridans streptococci®] penicillin W#4d¢] & wjs= vancomycin
< 27] FAR xete Zlo] frElstthe o] TH165]. 113
1}, ceftazidime g A9k thH-22] p-lactam F++A|(ell, cefepime,
imipenem/cilastatin, meropenem, piperacillin/tazobactam)<
viridans streptococciol] &-F2o] £7| w9l ceftazidime T52H
S AFE-5= 7497 o2 vancomycine] 71491 E-8-0] H %] &F
< 7Fs7d°] = THI166].

Tl 4= MRSAS} VRE RIE7} =20k o]2] 3k x| = XI=ie 7
Zk9] v A= AL, O] S5 TAT B o] 9] APt =3
F MRSA #8350l tgh 384 A4 Z7]of| vancomycin F
7} ol ol Frolgh Gk vX|A] Rt A7 JTHI67]. =il A
10 59t S s el A 45778 9] & SHe s AT
A5 A% AR [158]0] W=, F8Fo] THE 17249 #4510
H(6%)NA S, aureus?} FZE UL ©] F 77%7F MRSAS] Ao = W
I3 FujellA] B S e S5 AT SRl A viridans
streptococci 7EFo| AA|3h= vl tigh A5+ FE3ARE A
A #8F F 5-7% %= viridans streptococciZ} SZE = o7 B
IFEATH117, 158]. Viridans streptococcioll A penicillin Aol o
g AR BEAT 35 AT SRblA] B2l HEA ST
o]£]9] streptococci 197FF F 7+FF(36%)°l| A penicillinel] W43
Hth= A7 AT} ATHI16). S5 T7kaT StolA e o
oA T, Ttk oA thekel Q1% AAlA #e]E viridans
streptococci 103750l tialx] B8] Hr4d AAME AlERE )
penicillin W/ge] iz IR TH158, 168], ThE Aol A= el
A 22lE 4575004 penicillinol] ZH/dS& BolA| = w57+ 27%
ACh= B QACH169].

p

flo o

Tl FRE Foll SF AT ] A I FAA E DA
5] AMHO R S aureus FEFT S ST THAT S TN LI &
Apofl A =27 WAt g Aol A 1-2% = HALE 3 9)
TH132,138, 144]. o]} 2Fo] 7] o] BZ1-& wf MRSASH 22 Wi/d
T Wle= v, gkl o 8 Aol Q@ o

A5 4] 7] (87 =R S o $4sH A= B9t EE
H, vancomycin 59 glycopeptide & T2 3| A8} v WA
 E28Y 2150 A 7 ok AS e o Sje A E o]
A= 5FTAZE SR o)A glycopeptideZ B4 0 & 2 7] G

Q
ol e T B2l of el Akmel 2718k Aglo] Brigkel
A S

30. 3-5¢ F- o] A &= AL thA] do| - i glycopeptideE &
FH 0 2 FTVeIA] e A& WARTHB-D.

Z27] A Fo] F 3-49 Fo| = Ho] SHHA &S ) gly-
copeptide & F71351= o] T-0] &R0l sle] 27119] F-219] vl
A AT7F AATH170, 1711, §+ A7 76378 2] $Ex}ol| A piperacillin/
tazobactam X 02 AL-83HA] 3-4Y Fof| = o] T
2= 1659 A2 Ak & vancomycin £ 0K (placebo)& F
292 Fofalgitt. GatollA] Ee] A7MA] A= ARE APEE,
=749 amphotericin B deoxycholate 2 AF&-8H= ¥l o] xFo|7}
ASATHI70]. o3+ A= & A3 HEREAN A = FLsHA
BRI 5] gigk Bl A= 0.61, 95% AlE]71F 0.18-2.09)
[164]. o]21%t AFof| A3 o] 3-5Y F- EHo] A&E| AL, thA] & o
glycopeptide & 5744 0 7 761K &= A& A4S (B-D).

GlycopeptideE Z 7|0l 84| Al £3HsloF sh= 7A414<1 4
5ol tig ApAtEE FE3)k T IDSASENCCN 213 SollA]
O] HE7HEo] A=A AABEL = 2852 ol e 2tk

1. goujeFol A I drol Aehe Z-5-(A-1D)

2. 71eE ¥ 7HFo] oAl E= 7-9-(A-TD)

3. o]&l MRSA, Penicillin W3 Streptococcus pneumoniae =2
shE= Aol AN A-(A-TD)

4. A N EF = DT A3 A7 = (A1)

5. 9 B A5 2ol = (AT

21 9Jo] ofehe] 232 RETHE Afole] o]e] ghiz Ff-olc,

1. Viridans streptococci 7 8%5-2] ¢8| = 73-9-(B-1I)

2. A el o AT A uE o] e 78--(B-1ID)

3. sulfamethoxazole/trimethoprim B+ fluoroquinolone ©. &
ol S Al g 74-9-(B-1I)
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e, 9 o]f= glycopeptideE AH&-Fthal dlr]ele Hdu)
FollA Wg laok”?oﬂ 4% ddFo] THHA Fks W=
glycopeptide & FTHH= Z1& AASTHA-D.

2, SEFLUAST SXto|lM 48X SHY O E glycopeptideE

A& AL teicoplanin® vancomycin0l| HISHA S5} 0|4
HL30| SS&I?

teicoplaning A&

FES A5 59 o]

Al A Farano
NeX

g 749 Vancomycmoﬂ H|5te] a5

Table 8. Recommendation of Antibacterial Agents in Neutropenic Fever

Teicoplanin} vancomycin®] &3} o]duk-g-& H| w3k AdF=
2009 AR7HA] 1870¢] F-219] wlg A77E ERH AT o] 5 1374
T 3T THAT EAE WY 2 AP AT Hol| o]23 7
249 v AFE mEREAE A7 ERHJAL, o] ATt wEH
teicoplanin®] vancomycin®l] B34 2E ol o5k Apg-Eol 2}
o7} AAAMH WA FE 0.95, 95% 2= 71 0.74-1.21), Q744 A)
= TAAH SR o5k Ao} JATFH wAF = 0.92, 95% A=
ZF0.81-1.05)[172]. =7, $F73AT SAtelA Ald A7s 2
218}99-2 W 1= teicoplanin®] vancomycindl] A BE 110 2|8k
AbgEel 2to)7h YAALMAAALE 0.95, 95% 2177 0.68-1.34),
A Aol = BAX 2 Fold 2kol7} (AT W E 098,
95% 218713k 0.83-1.16)[172]. I8] 3L o]%

S-S teicoplanin A}

Comments/Cautions

Antibacterial agents Daily dose
Aminoglycosides
Amikacin 15 mg/kg/day IV (max. 1.5 g)
Gentamicin 3-5mg/kg IV
Tobramycin 3-5mg/kg IV
Penicillin
Piperacillin 4.g 1V g6h

B-lactam/ B-lactamase inhibitor

Amoxicillin/clavulanic acid (2:1) 750 mg PO tid
(4:1) 625 mg PO tid
(7:1) 1g PO bid
(dose for combination)
Piperacillin/tazobactam 4.5g IV g6h
Ticarcillin/clavulanic acid 3.1 gIVg4-6h
Cephalosporin
Cefazolin 2gIVash
Cefepime 2gIvVash
Cefoperazone/sulbactam 2glvVgi2h
Ceftazidime 291Vagsh
Carbapenem
Imipenem/cilastatin sodium 500 mg IV q6h

Dosing individualized with monitoring of levels
Nephrotoxicity and ototoxicity limit use.

Should be avoided in patients undergoing nephrotoxic treatment (€.g. cyclosporin, amphotericin
B deoxycholate) or with impaired renal function

Not recommended for meningitis

May result in false positive galactomannan

For severe infections additional cefoperazone (without sulbactam), may be required.

Imipenem may lower seizure threshold in patients with CNS malignancies or infection or with
renal insufficiency

Meropenem 191V g8h (2 g IV g8h for meningitis) Meropenem is preferred over imipenem for suspected / proven CNS infection
Glycopeptides
Teicoplanin Loading doses 12 mg/kg/day IV (twice daily) for 48 h Optimal dosing regimen is not established. Some experts also recommended the dosing
then 6 mg/kg/day IV (once daily) regimens below.
6 mg/kg for at least three doses followed by 6 mg/kg q 24 h
6 mg/kg q 12 h for 24 h followed by 6 mg/kg g 24 h or 6 mg/kg q 12 h
Vancomycin 15mg/kgIVgizhor1glvgi2h
Fluoroguinolones
Ciprofloxacin 500-750 mg PO bid or 400 mg IV g8-12h Avoid for empiric therapy if patient recently treated with fluoroquinolone prophylaxis
Levofloxacin 500-750 mg PO or IV gd
Moxifloxacin 400 mg PO or IV qd
Others
Clindamycin 300 mg PO qid

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

In the case of combination drug, the dose presented denotes total dose.
An antibacterial agent other than the listed antibiotics can be used if their efficacy is similar.
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&l A vancomycin AR&rell Blste] AA] Ve AL (H] W =
0.61, 95% A3 0.50-0.74), £3] 215404 teicoplanin A8+
oAl vancomycin A&l H|gke] AA] YEFHTHH WS 0.44,
95% 21257k 0.32-0.6D)[172]. 121} teicoplanine w1 2}3&-o]oF
FRA A MRSA 53 S5 T4a% ko] Fa% e
O F QIZFE WA e%kaL, oFA7FA]E vancomycinel] HlEke] F5 7t
HAE ], A, At A 4 B ) A= BA Gk
TS, 7150 2R i Aol A MRSA 7S Aol gk A =)
87} Hol 235 o] Qx| trH172]. HZoll= S, aureus 5ol g
vancomycin®] #4494 FE(minimum inhibitory concentration,
MIC)7} A58l whe} X5 Asj7F 2315 31 9lo][173] vancomycin
MIC &A%} vancomycin F&F% Z30] B a3t 497} l=d),
teicoplanin o]2]3 MICS} X5 Aufjol] T3l AyAlg 7} =511
teicoplanin FE-55 SA0] AA| Qldellx= o7 ol AL-g-ol
F)7} " a5l w3t teicoplanin F81-8F(loading dose) o)
3} P Foah= 310 & vancomycind &7} FA st A
7} dicksrol A eH172], EFo] A AdFol s o= A&
20 & Foals As FRehe ATAIER Qo] ofA] AHg Fof &
ol glali A = =eke] QITH174].

ST EE SRl A Folshs AT R FAHE AL F
Fob A% 61, 85 E 94 58 Table 8| “g2] s}tk

o%
;

2
rir
R
2
of
r
o
4>
30
ir
N
5

= A& AEITHA-
A= 25T 35S sty
5 A& AEITHA-.

Table 9. 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

HSV, herpes simplex virus; VZV, varicella-zoster virus.

A, A& RS, BT 315 5 areste] Arstojo dhrh3). o
Hh2] 0 7 o] 1gle] B 73 FutAls Aol sE 71500/
mm’ o3 A2 W7k FAsk= Zlo] FHETHE), ANyt == 7
B2k el A= 2T 35S uste] i AAse Al
713k ERt A 78k o] FHETH3. ol21d A el tishA A=
7131el| B3 A= AT SR 2 993 Akl AN
A

1) el delo| e 42

A 557571 500/mm’ o] o] HA] o]

do] AT PFH o=
eFgstEo] QlE vl BRA FAIE AT 31 WA, A
HEF 771 500/mm? o) o] HA] o] |4 31 o g o = ek

she]o] Qls v 5Y AE AART ZPEXT (o, 2FA| e I, 1t
v 2T 5)2 $18ke] BaA FAE SISk WEsh Aot
#e 5= lok "UlEF 1571 500/mm’ o] 3fo| A gk ]
I oz okgElEe] 9lS wls EF) 3 BE wrk fxEt
= AL AFIHA-D. APl e A7 A= wAlske] A
FFTE7E500/mm’ o) 318 W] FA1D 5 THAI), &,
U35 57} 3B HX) 958 A 0 2 7|g)H s 3xe) 49 )9
2o 7 obgslElo] Qlal e Yelo] Briakat 749 7-14% o] A
o] §1& Wi ARl whEbAE BEA FEAE ZAAYA #ol
2 4= 9ok 21710] UrhB-10),

o

0 7 F2¥ 75 (microbiologically documented
= o g #elE 795 (clinically documented

infection) ] 74-¢-oll+="Table 93} 7o) i 7F=2] 2| &7)7F =2+ 3

il

SSTHLE EE XM FEIE 2 HES

1. 7HEE 2 ZESe| T2 ofH HAMHO| /788717

35. 7HE #A 7HASo] YAE= A9 7HHE E72NE gh E
B-(skin swab) WY A|3tal FHEIE| 25 E HAqud-S A9
sk Z1& L FTHB-ID.

36. 7HE ¥ 7SS Xdshy] $lste] v 4 AlERE
(differential time positivity) & =748 A3-THA-I).

FHE B 4SS FERFEE e S5THET Al &
S UERE: &= gl S olth 3] & 749 (exit site infection) 7}
HE S7258 2 cmolWjol] 54291 i B o] Q& W= A
215k, Bl @7 (tunnel infection)-2 7FEIE] &7 2 cm o]0 2 =
S W T o] A, FHE E R E Fol 8 LA,
atx228] HdS whebA F44 B s o] gl 9E A9
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SICH175]. 7HelE] ¥ S0l SAlE= A= e S 7245
3|5 HE-(skin swab) 8|S A3t FHEE| 258 FAuige Al
3t AL THITCH3] FHEE E 25 53 E1E w2 7 E
WA AT e Soles WA I =2 Ao B & Zt
S WA=t -85 83 = UTHI76]. FEgh, F el ot

1o A AL Qe AHE sk e |AIE o83k, T4
FElEl 256 Al g D AulFAtol A Ao = o) Ak ARk
GoHol| A A5 AuFALN A A5 0 & o] At ARES S
To] Fz2o] MRS S 8= vl FAd AlRERH(differential time
positivity, DTP)7} 7HIE ¥ 2SS Adsh=d] o] Hdth=
AT A3} JrH3). = DTP 1208 o442 cut-of 2 31538 u| 37]
2] 7HE T3 72ES g YIzkee) So|wrt Erhe At &
TR CH177-181]. 23, o] 3§k S-S Hickman 7HE|E{ <}
227 F2 ZHIEE Ve = Al A7) o AL, FtAlE ©]
ARESEAL Sl Bl A= ALY Hol =Tt HolR B R S Aol

l

o,

T

Y

o m2 12 o
o N

K

[
o2

=
O REe] 7Y 34 A9SS At 9%t A7t &
1, £3] coagulase 24 Staphylococcus7} 717
[182]. 8B =, Ao 2 e A gl YAlse=

vancomycind} 22 glycopeptide A8 #7SHH(A-TD). Linezolid

1‘
ot
ol
X,
M
o
Ho
T

2. of't Z0|| 7IE|EIE HM|7HsHOF SH=7F?

37 A, VA A, Bacillus &, Corynebacterium jeikeium,
S. aureus, Acinetobacter, P aerusinosa, Stenotrophomonas
maltophilia, vancomycin WA Enterococcus®l| 23+ 7FHE] 2
d A ATl A= A= 7 E A e AS AR
(A-TD).

38. Aoz 7HY A AT o7 Egdste] 7HEIEE Al
A & 7ol 23 A& AFE-Slal 48-72A1710]
A A3 Defuj AL A L7 o] FAEAS W 7+
HIE AAE a2 FeHB-1). e 7HIE 34 5ol 94
i dH o2 QP = FA] FHHE] AAE ARt
(A-ID).

g0 7HEE B4 7HA5S JHEEE A FaL Al
Abgnko 72 S AHECH3]. £3], coagulase 24 StaphylococcusS)
795 FAR A Foivko 2 FHEE FA&0] 70-80%7) H 2
kAo 2 JHEHE AASHA B Al AHE-S AFETHIS2,
1841(A-1D). 18} Rt (yeasts 32 molds), B]A3NA SAHTE (e.g.,

Mycobacterium chelonae, M, abscessus, M. fortuitum)ol] €]3F 7}

HE B ghFoNE S4) AeEE AAsHE e AgeTH3)
Bacillus &, C. jeikeium, S, aureus, Acinetobacter, P aerusinosa, S,
maltophilia, VRE= 34 AF&RRo =2 27 7} o)e)-& 497} 9ltH3).
TR, o3k Aol &%k Ao Aol =70l FHEE A7
£ AFITHA-ID. Aol d5ol A7 739+ VRES gt Tiel o)
Gl Aol DS T3 A AR1Y F o B F ofe|gt A=
DTPZ 7}eE] ¥4 75 o §-8 et 2o 2 = JrH3l
TS A 0 & I B S o7 Bt FHIEHE A
ABHA] g2 Zolli= A Al S AHEBAL 48-72417 o] X|LpA|
Aleygt FNulj ek Aol A FLg o] FAEUE W= 7HEE AAS
LERTH 3, 182](B-10). “12ut, 7 || ¥ 2 5o] o)A AL /4]
F = SA 7HEE AAE A SeHBNACD). S aureus
o] = 7ol ZHIE T FASo] YAlE Af-ole

S A2 45 g Fo] on e Ao A

»wo= 0

|o

it

ol m.lm
o,

ox

ol

=2
1o
R
EURS
o
ol

o Ho
U

= A FAE AR & Foll 4872413
=7 doluokol 4] &4l 0 & BHolE

j=Re} Tl

FolshEA] g AR 5 3
%_

e x
A A FHEE =
CTH184]1(B-1D). YWFH © 2 $57-704

&h= 7§ Table 102} 21,

il
(o3
5
ol
ol

gatoll A FHeE] AAE A

o)

1. 27| ZEH Ao BS0| YUS E2 Al A STZA

12
ot
2
N
N
=
=
el T
Job g
p
oX
B
>
i

55€

Table 10. Suggested Indication of Catheter Removal

1) Tunnel infection
Septic phlebitis

N

3) Catheter-related infection caused by Candida spp.

S

5) Suspected catheter-related infection and clinically unstable

Persistent bacteremia or clinically deteriorating 72 hours after the initiation of ap-
propriate therapy

Catheter-related infection caused by Staphylococcus aureus (B-Il)
8) Other gram positive organisms: Bacillus spp., Corynebacterium jeikeium, vancomycin-
resistant enterococci

9) Gram negative organisms such as Pseudomonas aerosinosa, Acinetobacter, Steno-
trophomonas maltophilia

)
)
) Mycobacterial catheter-related infection
)
)

(2]

=)

All of the recommendations are level A-Il except for recommendation 7.
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Szl A A FoAE Fofst=un w4

2 ZRTA] A 8E AR 312 19801 ol

ANed dgaATE —:Lﬂi ®5 A 87 FJUH2, 3, 11, 14, 186-190].

SEAlte] A, AHE-81E oAl X1t 8 Fol B

o] th& 4= QAT EF AN o] A &E EH = XA 5 A
O

E
SHA] @& 73 X o] SRSl Xtoll Sfjt AFgE <] =0 49

PO 7 BRI SF TS 4 F 40-50%71 G2
TS A 02 ARgBlaL lrkal el QIeH190). H U A= Fol
A= 20006 38l 2001 28704 A7 ehell A ZERAE0]4
7 Fetsistan] o) fhats B9 23 3187 5 1227(38.4%)0] 73
FH o2 RTAIE FoRighal, o] T 748(23.8%, B3l 69, 719 &
ARl 466l 7ha 3t 229)0] M Mol en okad 2T
Lo} - 2o] R{TH19
o] A& = B T FHA AL of 15-45%= FETH190].
Rtzkdo] gelo] 57] Aol FRTFAIE Fofohs &= E}% °lfr=1)
FFFAREA 7)) A S Akl 71 4A) e, 2) S wt
A Rt Folg v ghF o s X]EEQ7]7]"I’]TE] 3) =%
TR TR AR bS] e Qb o B dE A &
°kt4 DA (o] et} £-& opav| 24723 0] EIHS)
I A E = ko] A5 WAatghel FU3 27] A5k A

oﬂ TAZTH14, 188-190].

SFT TR BEE FAAE TP Tl wdo] ALE A,
= %Mﬂ EP\] o] AP ) A Rt
ol et =

,©]
e kTd
2], = BN T 3F A wd

2
ot
rlo
uiss
*
lo
A
N e
b
i

"11”15“ A 52 4PA ﬁc}?ﬂﬂxﬂ ?roﬁoi%f‘—% Agsh=
’\Vé"ﬂ MRE 5 A olalr 3F AT U A&E Ao oA
SRl ’9@“ 7‘];*7“’301 A= T4 AT A FAel A
ERt A 757 ofEhA B A XA X 55 T
Hom iaﬂé}ﬂ E=THB-TIN).

1

41, A FRFAR 22 FHFAE A 5 UTh caspo-

fungin (A-1), liposomal amphotericin B (A-I), amphotericin

B deoxycholate (B-I), itraconazole (B-I), voriconazole
(B-1D). &, Al=249] $13do] e Aol
deoxycholate= 22814 2=THB-D).

42. Fluconazole, itraconazole 5-2] azole< o= &
£ Y& B9 azole® YA PAFAZ TefaA) orenh

(B-10).

amphotericin B

o] B BWopA|aL glek +&Z_QE}%°1]*1E Hl-alblcans ‘6‘4 H]&-0]
A2} F7¥skaL 9012 fluconazole WAdo] EA5 1 QleH193-196). wha}
A ZRA o 2 ARG RITAlE 1) AEd IRl (Y 2 3
M F2 Fsts A, 5 Aol = T} 9l ofAH| 2T A Foll=
el Qlojok gt 2) FAIZEAIR FollMe] A 3) AT =
B X5 AR oA B4) S5k L 2L oS- 5) g3k
=5k Z10] FTH1971.
daH Bz ﬂxﬂ Fole] adtE Hrlshe s dRbd o= 579 3
7VHES FRkste] ARgatar QlrHolslEH AT, 02714 54
7o) AuH o 2 X gHde), 0388 (breakthrough) 2554
o

o) S I oLt

o

¢

)

3 = Fo m4es oplg 2]
o] FAIHA] okl 05354 Xzt Bhwo] AbgabA] §hok
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Table 11. Recommendation of Empirical Antifungal Agents in Neutropenic Fever

Antifungal agents Daily dose Recomlrenvirlldatlon Comments/Cautions
Caspofungin 70 mg IV x 1 dose, then 50 mg IV q24h A-l - Only echinocandin approved as empirical therapy in febrile neutropenia
70 mg IV x 1 dose, then 35 mg IV q24h for - Similar efficacy, but less toxic compared with liposomal amphotericin B as empirical
patients with moderate liver disease antifungal therapy for persistent neutropenic fever
- Rarely hepatotoxic, not nephrotoxic
- Available only in IV formulation
- Not active against Zygomycetes, Cryptococcus
Liposomal amphotericin B~ 3 mg/kg IV q 24h A-l - Reduced infusion related toxicity and nephrotoxicity compared with amphotericin B
deoxycholate
- At least as effective and safer than amphotericin B deoxycholate as empirical
antifungal therapy in neutropenic fever
Amphotericin B deoxycholate 0.5-1.5 mg/kg IV g24h B-I* - Broad spectrum of activity including Candida, Aspergillus, Zygomycetes,
Cryptococcus and other rare molds
- Substantial infusion related toxicity and nephrotoxicity including electrolyte wasting
[traconazole 200 mg IV g12h x 4 dose, then 200 mg IV g24h B-I - Negative inotropic effects; contraindicated in patients with congestive 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
- |V formulation should be used with caution in patients with significant renal
impairment
- Therapeutic drug monitoring would be necessary
Vloriconazole 6 mg/kg IV q12h x 2 dose, then 4 mg/kg IV q12h; B-Il - Not approved by KFDA as empirical antifungal agents in neutropenic fever
oral 200 mg PQ bid daily (in case of aspergillosis) - Most panel members consider to be an acceptable option empirically in patients at
high risk for invasive mold infection
- 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-Il - Active against Candida

- C. glabrata is associated with variable resistance and C. Arusei is always resistant
- Not active against molds (e.g., Aspergillus spp, Zygomycetes)

“Panels do not recommend amphotericin B deoxycholate in the presence of risk factors for renal toxicity (B-I) (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).
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Table 12. Survey Results

Recommendation Grade  Accept Neutral ~ Not-accept Optimum® %Z?f;g
Antibiotic prophylaxis
1 Antibiotic prophylaxis is recommended for patients at intermediate to high risk of infection Al 21(80.8%) 3(11.5%) 2( 7.7%) 23(88.5%) 3(11.5%)
2 Fluoroguinolones are recommended as prophylactic antibacterial agents Al 20(76.9%) 3(11.5%) 3(11.5%) 22(84.6%) 2( 7.7%)
3 gr;:st;actenal prophylaxis is administered until neutrophil recovery (absolute neutrophil count: 500-1,000/ Bl 15(577%  7(269%  4(154%) 22(846%) 3(115%)

Antifungal prophylaxis is recommended to prevent fungal infections in patients whose neutropenia is

. expected to last for more than 7 days (el BIZS o
P posaconazole Al 21(80.8%) 4 (15.4%)
» fluconazole B- 23(88.5%) 2( 7.7%)
P 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-Il 21(80.8%) 4 (15.4%)

5 Antifungal prqphylaxis is recommended to prevent fungal infections in allogeneic hematopoietic stem cell 23(885% 3 (115%) 0

fransplant recipients

P posaconazole A-l 22 (84.6%) 3(11.5%)
» fluconazole Al 24(92.3%) 1( 3.8%)
» micafungin B-I 25(96.2%) 0
P itraconazole intravenous injection followed by itraconazole oral solution B-l 25(96.2%) 0

6 gggs;dgg g/srirr]]rgﬁ;;rophylactic antifungal agents at least until neutrophil recovery (absolute neutrophil count: Bl 15(77% 10(385% 1(38% 25(962%) 0

7 Consider using prophylactic antifungal agents until the discontinuation of immunosuppressant if Bl 5(192% 12(46.2%) O(346% 21(80.8% 4 (15.4%)

immunosuppressant is used after allogeneic hematopoietic stem cell transplantation
8  Prophylaxis against . jirovecii is recommended in allogeneic hematopoietic stem cell transplant recipients ~ A-l 23 (88.5%) 3 (11.5%) 0 25(96.2%) 1 ( 3.8%)

Consider using prophylaxis against 2. jirovecii in the case of autologous hematopoietic stem cell
transplantation, high-dose corticosteroid therapy (e.g., the equivalent of 20 mg/day or more of prednisone

. for 4 weeks or more), administration of T-cell depleting agent such as fludarabine , or anticancer therapy B DG TR Sk Rl afladh
due to acute leukemia
10 Thg use of ;uIfamethoxazole/trimeth(_)prim (A—I) is recommendedlfor preventlioln of P, jirovecii. If the 21923%  2(77%) 0
patients are intolerant to the drug, consider using dapsone or aerosolized pentamidine
» SMX/TMP Al 26(100%) O
» dapsone or aerosolized pentamidine B-Il 25(96.2%) 0
Antiviral prophylaxis against HSV is advised in HSV-seropositive patients in the case of allogeneic
T 1S3 6 168
monoclonal antibody (e.g., alemtuzumab)
P allogeneic hematopoietic stem cell transplantation A-l 25(96.2%) 0
» autologous stem cell transplant recipients at high risk for mucositis A-ll 23(88.5%) 2( 7.7%)
P induction or re-induction therapy due to acute leukemia B-I 20(76.9%) 4 (15.4%)
P use of T-cell depleting monaclonal antibody B-Il 23(88.5%) 2( 7.7%)
12 Consider using prophylactic antiviral agents in the consecutive chemotherapy if HSV is reactivated in the Bl 9(346% 14(53.8% 3(115% 19(731%) 1(3.8%

previous chemotherapy
13 Acyclovir or valacyclovir is recommended for prevention of HSV Al 24(923%) 2(7.7%) 0 24(92.3%) 1( 3.8%)
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Table 12. Survey Results (Continued)

Recommendation Grade  Accept Neutral ~ Not-accept Optimum® 'r\lni‘iﬂf;g
Initial Antibiotic Therapy
14 !n corlnras.t to the Wegtem count‘nes, Qram—negatwe bacteria are the prevailing etiological agents of 13(500%) 12(46.2%) 1( 3.8%
infections in neutropenic fever patients in Korea
Adjustment of empirical antibiotics may be necessary depending on the resistance patterns in each
15 hospital because the reported antimicrobial resistance rates of the bacteria causing neutropenic fever - 20(76.9%) 6 (23.1%) 0
vary widely by hospital
1 S(;;I;ir:)t:;;gggsisrr;:v)\ll be used for the initial treatment of febrile neutropenic patients if the risk of infectious Al 21(B0.8% A(154% 1(38% 23(885%) 2(77%)
17 Eﬁg&?ﬂeb:?eajl?gp[;fclpgilgﬁ?scIn with amoxicillin/clavulanic acid is recommended for the oral antibiotics Al 21(B0.8%  2(77%) 3(115% 21(60.8% 3 (11.5%
18 ggﬁicciﬁmz”::;g g;t?é%(;ﬂoxacm with clindamycin is an acceptable alternative for the oral antibiotics for A 20(769% 5(192% 1(38%) 23(68.5% 2(77%
19 However, ciprofloxacin is not recommended if patients recently treated with fluoroquinolone prophylaxis B-ll 23(88.5%) 3 (11.5%) 0 25(96.2%) 1( 3.8%)
20 P|peraC|II|n/tgzobactam, cefep|me,_ |m|pgnem/0|lastat|n, pr r.nerope.nem !s recommended as empiric A 24023%  2(77% 0 25(96.2% 1(3.8%)
monotherapy if the febrile neutropenic patient has no complications of infection
Ceftazidime can be considered as the empiric monotherapy if the febrile neutropenic patient has no
21 complications of infection, but beware of the possibility of breakthrough infections (either from Gram-  B-Il. 21 (80.8%) 5(19.2%) 0 22 (84.6%) 1( 3.8%)
positive bacteria or drug-resistant Gram negative bacteria)
An aminoglycoside + anti-pseudomonal penicillin (+B-lactamase inhibitor), or ciprofloxacin + anti-
22 pseudomonal penicillin are recommended as the initial intravenous combination therapy for febrile ~ A-l  25(96.2%) 1(3.8%) 0 25(96.2%) 1( 3.8%)
neutropenic patients
23 An amllnglglylcoade + extendeq—spectrum cephalospprm (cefeplmle, cefta2|d|me) are also recommended Al 23885% 3 (115%) 0 24(923%) 1(38%)
as the initial intravenous combination therapy for febrile neutropenic patients
Re-evaluation after 3-5 days and change of antibiotics
24 Ifthe cgusaﬂyg Qrgamsm is not .folun.d and .|n|t|al emp|.r|ca| antibiotics seem to be effective after 3-5 days, Ml 2388.5%  1(3.8% 1(3.8% 25(96.2% 1(3.8%)
maintain the initial empirical antibiotics until neutrophil recovery
Maintain the intravenous antibiotics until the absolute neutrophil count recovery for patients who were in
25 the high risk group at the beginning of the administration of empirical antibiotics. In the low risk group, B-Il . 20(76.9%)  5(19.2%)  1(3.8%) 24(92.3%) 1( 3.8%)
consider changing to oral antibiotics
If the fever persists after 3-5 days of antibiotic therapy and reassessment dose not yield a cause, 0 0 0 0 0
% continue administration of the same antibiotics when the patient’s condition is clinically stable Bl 18(69.2%)  5(192%)  3(11.5%) 24(923%) 1(3.8%)
o7 However, if the pat|‘ent isin unstable? condmoln, consider gxpandmg the aln't|bacter|elll spectrums to Bl 25(96.2%  1(3.8% 0 26(100% 0
anaerobes, drug-resistant Gram-negative bacteria or drug-resistant Gram-positive bacteria
If the fgver perS|stls eveln aftgr the use of empirical antibacterials, consider using antifungal agents Al 26 (100%) 0 0 26 (100%) 0
depending on the risk of infection
Use of glycopeptide
29 Glycopeptide should not be routinely added to an initial empirical antibiotic regimen Al 23(88.5%)  3(11.5%) 0 25(96.2%) 1( 3.8%)
30 gAlljz(?;g;igzv?Oru;t)ii;sl;sts or recurs after 3-5 days of empirical therapy, it is recommended not to add B 10(385%) 11 (423%) 5(192%) 20(76.9% 3 (11.5%
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 - 0 0 0
s with MRSA or history of MRSA infection, the patient has severe sepsis or shock pending the results of el e S Avintiy U
cultures, or the patient has a skin or soft tissues infection
The use of teicoplanin can be considered as empirical antibiotic therapy for neutropenic patients
32 Dbecause it has equivalent efficacy as well as lower adverse reactions such as nephrotoxicity comparedto  B-I ~ 21(80.8%) 4 (15.4%) 1(3.8%) 25(96.2%) 1( 3.8%)
vancomycin
Discontinuation of antibiotics
3 If thg origin of fever is unclear, maintain antimicrobials until the absolute neutrophil count reaches at 500/ Al 22846% 4(154% 0 26 (100%) 0
mm” or higher
34 If thg Icgusahye organlsm‘or‘mfec.non site has been |dent|f|§d, treatment duration is adjusted to the Al 25(962% 1(38% 0 26 (100%) 0
specific infectious disease in line with the recovery of neutrophils
Catheter-related infections in febrile neutropenic patients
35 If a catheter-related infection is suspected, e}skm swab for culture from the exit site of the catheter and Bl 22(846% 4(154% 0 23(88.5% 3 (11.5%
blood cultures from the catheter may be obtained
36 The differential time to positivity is a useful diagnostic tool for detecting catheter-related infection Al 19(731%) 7(269%) O 24(92.3%) 1( 3.8%)
Catheter removal is recommended for patients with bloodstream infections caused by fungi, non-
37 tuberculous mycobacteria, Bacillus spp., C. jeikeium, S. aureus, Acinetobacter, P. aeruginosa, S.  A-ll 21(80.8%) 5(19.2%) 0 23(88.5%) 1( 3.8%)

malfophilia, or vancomycin resistant £nterococcus
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Table 12. Survey Results (Continued)

Recommendation Grade  Accept Neutral ~ Not-accept Optimum® Nmi)%?f;g
If the catheter has not been removed because a catheter-related infection is not certain clinically, catheter
38 removal may be considered if the same bacteria are identified in the consecutive blood culture at 48-72 26 (100%) 0 0
hours after appropriate antibacterial agents (B-Il). 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-Il 26 (100%)
» immediate removal of the catheter is needed if a catheter-related infection is suspected and the
S A-ll 26 (100%)
patient is clinically unstable
Empirical antifungal therapy
Empirical antifungal therapy is recommended in patients who are expected to maintain neutropenia for a
39 longer period (>10 days), if the fever does not settle within 3-5 days of initial empirical administration of ~ A-ll 24 (92.3%)  2( 7.7%) 0 25(96.2%) 1( 3.8%)
antibacterial agents
Regardless of fever, empirical antifungal therapy is recommended in patients who have a history of
40 mvaswe fungal infection, fungal collonlza’uon in neutropenic state, symptoms (plleurmc chest pain, blood M 28923%  2(77%) 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
41 The following antifungal agents are recommended or can be considered as empirical antifungal therapy 24(92.3%) 2(77%)
» caspofungin A-l 5(96.2%) 1( 3.8%)
» liposomal amphotericin B A-l 5(96.2%) 1( 3.8%)
» amphotericin B deoxycholate B-I 21(80.8%) 4 (15.4%)
P itraconazole B-I 4(92.3%) 1( 3.8%)
P voriconazole B-ll 2 (84.6%) 3 (11.5%)

42 already been administered

Azoles may not be considered as empirical antifungals if prophylaxis with fluconazole or itraconazole has

Bl 17(654%  9(346%) 0 24(92.3%) 2( 7.7%)

Periodic radiological examinations such as chest X-rays and CT, fungal cultures and non-culture based

43 microbiological tests (e.g., galactomannan, B-D-glucan), sputum or nasal swab surveillance are useful for ~ B-|

early diagnosis of fungal infections

44 Active efforts such as bronchoscopy, bronchoalveolar lavage, tissue biopsy and culture are necessary B-lI

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

45 s achieved, the neutropenia recovered, and fungi have not been identified. However, if invasive fungal ~ B-Ill

22(84.6%) 4(154%) O 24.(92.3%) 2( 7.7%)
19(731%)  7(269% 0 23(88.5%) 1( 3.8%)
23(88.5%) 3(11.5% 0 23(88.5%) 1( 3.8%)

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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