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Original Article
The Efficacy of Empirical Antibiotics for Febrile Neutropenia in

Patients with Acute Myeloid Leukemia
Smith Kerdsin, Lalita Norasetthad, Adisak Tantiworawit, Ekarat Rattarittamrong, Thanawat Rattanathammethee

and Chatree Chai-Adisaksopha

Division of Hematology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University

Abstract:

Objective: The primary objective was to determine rate of clinical response to empirical antibiotics for the treat-
ment of FN in AML patient receiving chemotherapy. Materials and Methods: This is retrospective cohort study,
conducted among patients with AML who were treated at Chiang Mai University hospital between January 2007
and May 2014. Results: There were 241episodes of FN in 74 AML patients. Majority was female (n = 40, 54.1%)
with a median age of 45 years. Specific sites of infection were not found in 58.6% of FN episodes while bacte-
remia was detected in 23.6% of patients. The most common organisms isolated from blood were Escherichia
coli (22.8%) while extended spectrum beta-lactamase (ESBL) producing gram negative bacilli was detected in
10.5%. Ceftazidime combined with amikacin or ciprofloxacin was the most common prescribed empirical anti-
biotics (72.2%). The response rate after empirical antibiotics were comparable after treated with ceftazidime &
amikacin/ciprofloxacin (59.2%), piperacillin/tazobactam (55.8%) and imipenem/meropenem (7.33%) (p = .47).
In FN episodes with pathologic organisms identified, there was a correlation between the spectrum of antibiotic
coverage and the clinical response (p = .048). From multivariate analysis, factors with a trend to predict a poor
response to empirical antibiotics were FN during induction (OR 2.41; 95%CI: 0.95-6.20, p = .06) and uncovered
spectrum of empirical antibiotics to pathogenic bacteria (OR 2.62; 95%CI: 0.95-7.58, p = .06). Conclusion: All
three commonly prescribed empirical antibiotics provided comparable clinical response rate. Empirical antibiotics
with coverage spectrum to pathogenic organisms improved the clinical response in AML patients with FN.
Keywords : @ Febrile neutropenia ® AML @ Acute myeloid leukemia @ Neutropenia fever
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Table 1 Patient characteristics

Patient characteristics (n = 74) n (%)
Female gender 40 (54.1)
Median age (range)(year) 45 (16-65)
Subtypes of AML
APL 7 (9.4)
Non-APL 67 (90.5)
Cytogenetic risk
Favorable 8 (10.8)
Intermediate 54 (73.0)
Unfavorable 12 (16.2)
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Tnwu3aeay 19.3 lay Streptococcus viridans (S.viridans)
Wuiﬁﬁaﬂﬁqw (5pua¢ 10.5) dm Staphylococcus aureus
(S. aureus) Wuifies Saway 3.7 uarliineasanige
methicillin resistance S. aureus (MRSA) Tdanaag lﬁﬂ’m
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SarmaRauauasIRATindam I iaBanly em-
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LAY imipenem/meropenem Soeay 73.3 (p = 47) (Table 2)
NN FN S 79 assinuigenolsauasinenuaala
gadastoenulfiauelay empirical antibiotics Tiesnsna
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Savay 83.3 §MSU ceftazidime & amikacin/ciprofloxacin,
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Table 2 Characteristics of febrilet neutropenia

Episodes of febrile Cefatzidime & amikacin/ Piperacillin-tazobactam Imipenem/
neutropenia ciprofloxacin n =52 (%) meropenem p-value
n = 241 n =174 (%) n = 15 (%)
Induction (n = 121) 83 (47.7) 29 (55.8) 9 (60.0)
Consolidation (n = 120) 91 (52.3) 23 (43.2) 6 (40.0) 0.43
Onset of fever before 11 (6.3) 7 (13.5) 2 (13.3) 0.20
receiving chemotherapy
(n = 20)
Infected site
No (n = 140) 102 (58.6) 31 (59.6) 7 (46.7) 0.71
Blood (n = 57) 42 (24.1) 12 (23.1) 3 (20.0)
Urine (n = 21) 15 (8.1) 3(5.8) 3 (20.0)
Lung (n = 12) 8 (4.6) 2(3.8) 2 (13.3)
Others (n = 11) 7 (4.0) 4 (7.6) 0(0)
Clinical Response (n = 143) 103 (59.2) 29 (55.8) 11 (73.3) 0.47

Bacterial identication from hemoculture
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Figure 1 Prevalence of pathogenic bacteria isolated from blood in AML patients with FN

Nenslafinineuazamnansuimsladio U7 28 afuil 3 nInAN-Ruenew 2561



264 AR UIFTHEDINN WATARLY

Table 3 Empirical antibiotics coverage to pathogenic organisms

Ceftazidime & Piperacillin-tazobactam Imipenem/meropenem
Identifiable pathogenic organisms
amikacin/ciprofloxacin n =18 (%) n =6 (%) p-value
(n =79)
n = 55 (%)
Antibiotics coverage to pathogenic 37 (67.3) 13 (72.2) 5 (83.3) 0.69

organism

Table 4 Correlation of in vitro sensitivity of pathogenic bacteria to empirical antibiotics and response after treat-

ment in patients with bacteremia

The antibiotic coverage to pathogenic organisms Yes No povalue
(n =79) (n = 56) (n = 23)
Clinical response (%) 39 (69.6) 11 (47.80) 0.048
Table 5 Factors predicting clinical response by multivariate analysis
0Odd ratio 95% confident interval p-value
Induction chemotherapy 2.44 0.95-6.20 0.06
Uncovered spectrum of empirical antibiotics to 2.62 0.95-7.58 0.06
pathogenic organism
Table 6 Factors predicting leukemic free survival and overall survival by multivariate analysis
Hazard ratio 95% confident interval p-value
Leukemic free survival
Age > 50 1.72 0.88-3.39 0.11
Cytogenetic unfavorable 3.10 1.44-6.67 0.004
Overall survival
Age > 50 2.32 1.22-4.45 0.010
Cytogenetic unfavorable 2.66 1.41-5.00 0.002
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J Hematol Transfus Med Vol 28 No. 3 July-September 2018



Febrile Neutropenia in AML

floxacin (3088 59.2) LAY piperacillin-tazobactam (Gaeay
55.8) INALfentiu aehslsfifsanmasauauasmIndings
imipenem/meropenem (%ayaz 73.3) Z;Nﬂ’h LINAAIUDY
Uy tﬁl Yo 1 gd o ¥ A v Uy
Aihenldsuenguitismuiosfedouas 6.2 vasiihe
Viovaa e Sruiflsudannmeeauauasnaaiineds
empirical antibiotics wsiazatia W Hnafiuenehetuaeng
SdFymsiia nednmiduaasliiunmaiden em-
pirical antibiotics fisnasansaLAgHTanelsald axildem
MINDLFUBINIAATNFaMISNENARNN (5aeias 69.6 e
U 5eiay 47.8, p = .048)
X9 vda o X d ,
PNWaNZITe IwATAMIRaTe lnavuaAan (septice-
mia) NUANNYNYDY ESBL producing bacteria Soray 105
Famnesniiansiinay empirical antibiotics {unga
ceftazidime ¥39 piperacillin-tazobactam awﬁﬂﬁlﬁ@maz
fagoqnamiioaguisstadedinld Feiuiihe AML 9
fia PN Tulssneninasminendeidasmaigodizanaengs
AFALANTWISNMISNNG2E imipenem %138 meropenem
lnawwclunefiflonmszasmsdagafipussldun sepsis
38 septic shock iNaiNLsAnEMwlumasnmnng FN
wazanlamamadeiisanmaiios dumsfngouuaiise
= % Yo v 1
wnssan luwnazsadeausmuldes Gavas 19.3) ustdm
L@ A o v v
Tmmmmia S. viridans (32¢/8¢ 10.5) Uae S. aureus (3pYaY
3.7) FeansnIn3nm 6igne empirical antibiotics Ui
1HHWlsmeninaoeuds liinelafinsramumsiinge MRSA
Tunstuafoavisfifiae AML dmlvgifimsldans central
v ¥ eV A . oa Y
catheter $ti neHas liflemasuulumsls vanco-
mycin a3 FN §ausiuanustlumefisiany central cathe-
ter fieny enduluneffiomsnnmsfiaieguustlauiame
an septic shock
- A o 1% . .
N meta-analysis NILUTLUNEUNMITNNGE piperacil-
lin-tazobactam iU beta-lactam §781° WU piperacillin-
tazobactam aRSANMIAAINAY uAnseiisilaqiiudslad
M36iN randomized controlled trial (RCT) NulSeusiien
piperacillin-tazobactam MU ceftazidime ﬁiﬁmﬁu ami-
kacin %39 ciprofloxacin §WmM3@nw RCT henfiFeay
Wy ceftazidime U piperacillin-tazobactam %@éf@ﬂﬁ
vancomycin 3IFUENMIERINNMEIEND snTensEes
A a a o 61 o 7 = Xo eLs,
fulseBntmwenanislumssnm FN7 msenmnielausess A
UNERTMINELEURIAEMITNWITEAIN ceftazidime 7

T3y amikacin/ciprofloxacin - MeITUSATIMTEAL

265

§uB961a piperacillin-tazobactam smﬁ@a”@]‘mﬁmamqm
Fanalsaldenetu  lrsnssndanmasnm lof e ks
NeNUR
Fumaeinm RCT WenilReudiey ceftazidime M
imipenem W71 imipenem S15¥AVEMNIANFALRL
MI5PN FN? dumseinen RCT Mw3auifiey meropenem
fU ceftazidime WNaTaLEaT4 108 Feld, et al. WU
o oa v da y
meropenem $itszAVBMWMSNHAANT s Com-
etta, et al”® WUMEEIALTAMEMWMTSNeN s
b NNMIANNVDITINUT imipenem/meropenem 19
. da A . T
NTINMINDUEUDINANI memmﬁmmwﬁww%‘m
imipenem/meropenem Sasuiae 3 iamaiazians
Tifiuemaanesoesdiiiudenymesta
v o o =y .ﬁ{ d{ [~ =
ANNAVBINTANIH [HaINNIUMIFNE retrospec-
tive study ¥ naiudasainsathsaalsiaaysal oshsls
A v 1 1a (% [ tﬁ‘d .
il mazﬂamuslmymﬁa@mumslmwu electronic data
capture T091TINENLNATISHAGING W61, 2545 v ¥ansnTn
FamadoyamIneuauasiamINmusriavasgonalsn
v 5 g ;1; [~ [ 14 1% (7 a A °
& vethflosnidumaiutayadaunds anadaadlumsh
U 1% =3 | YA v v Uy
HhemsFnmn meaavlmwmmmmmwﬂmamm
4 o ” e o A
TansnAlasnentnasmanendeideslusldoustt w.er 2650
lﬂ‘ al o Y v = = = a A
Lwaa@wa@mhmmmumEJL"mmiﬂm:n MaasuineuYseans-
MNYDN empirical antibiotics v‘mﬁaslﬁlé’l,l,mmmﬁ%ﬂm
Dosdululsmenng  usldansnsouenemauaneieass
UseAnsmwansen ldathafaaniiasmndlgmsdnm RCT
2K an L2 t:&‘ Yo ] 1 ] |
LLsJaﬂ‘iermzmaﬂauﬂﬁumpﬂmmvlm'uaﬂmmazﬂqﬂmmw
funeafltediny uaWIUNTSNIeIE imipenem/
meropenem HAWIUNARE LAYEMNNATISNIE piperacil-
lin-tazobactam %38 imipenem/meropenem ﬁmﬂuﬂzﬂw
1 $%0enn&all w.er. 2554 9839 N71 IDSA 2010 Tsdussesin i
1% ceftazidime lu FN i Idehsnaiisnmndihouanehativ
Fofinanthasnndadammanauauassiaenyiiaug Wasan
AN INENDATD U AT REUMNIAT AL
v A oen e XX x4 o2 s o
Iumaqummsmaama@amqmmﬁam FuTiMIINLYaYs
wmz‘um%mLﬁa@gquﬂmam%aﬁaiﬁ?ﬂLLazaqﬁamimiL%a
X 2 A R N !
Ao llamennadslenuduiagdioshatusadias e
1Sum3¥nenéne empirical antibiotics IsinIaUAgKIZara
% dl d‘ a 1 a Ao
Bﬂsl‘m@mﬂ‘mqwLwaaoﬂamam@NaLmsﬂsﬁauLLazmmasﬁ’m
'emmi@m%aslwzﬂw FN 2a3lssweninasio b

nsmslafivinenuaszensasuinslaia 07 28 alfufi 3 nIngAN-Tuenes 2561



266 AR UIFTHEDINN WATARLY

lowag)) N5 FN e ceftazidime 33170 amika-
cin/ciprofloxacin /seAn3mwlumasnm kishsaehsfaam
MU piperacillin-tazobactam WaY imipenem/meropenem
v Aa Sa ¥, 2o
LLazmsslﬁﬁmmqwﬂ@mamqumjamﬂi@meam‘mﬁ@]au
auassiam3nm FN ue bilnadedannasantiaasgihe
AML

LaNa1591984

1. Gupta A, Singh M, Singh H, Kumar L, Sharma A, Bakhshi S,
et al. Infections in acute myeloid leukemia: an analysis of 382
febrile episodes. Med Oncol. 2010;27:1037-45.

2. Freifeld AG, Bow EJ, Sepkowitz KA, Boeckh MJ, Ito JI, Mullen
CA, et al. Clinical practice guideline for the use of antimicro-
bial agents in neutropenic patients with cancer: 2010 update by
the Infectious Diseases Society of America. Clin Infect Dis.
2011,52:¢56-€93.

3. Paul M, Soares-Weiser K, Leibovici L, et al. Beta-lactam versus
betalactam-aminoglycoside combination therapy in cancer patients
with neutropaenia. Br Med J. 2003,326:1111-9.

4. Napier E. Ceftazidime for neutropenic fevers: is it still an
appropriate choice? J Adv Pract Oncol. 2013;4:394-401.

5. Hughes W, Armstrong D, Bodey G, Bow E, Brown A, Calandra
T et al. 2002 Guidelines for the use of antimicrobial agents in

neutropenic patients with cancer. Clin Infect Dis. 2002;33:730-51.

10.

. Paul M, Yahav D, Bivas A, Fraser A, Leibovici L. Anti-pseudomonal

beta-lactams for the initial, empirical, treatment of febrile neu-
tropenia: Comparison of beta-lactams. Cochrane Database of
Systematic Reviews. 2010,10;11:CD005197.

Anaissie J, Fainstein V, Bodey P, Rolston K, Elting L, Kantarjian
H, et al. Randomized trial of beta-lactam regimens in febrile

neutropenic cancer patients. Am J Med. 1988,84:581-9.

. Rolston KVI, Berkey P, Bodey P, Anaissie J, Khardori M, Joshi

H. A comparison of imipenem to ceftazidime with or without
amikacin as empiric therapy in febrile neutropenic patients. Arch

Int Med. 1992;152:283-91.

. Feld R, DePauw B, Berman S, Keating A, Ho W. Meropenem

versus ceftazidime in the treatment of cancer patients with febrile
neutropenia: a randomized, double-blind trial. J Clin Oncol.
2000;18:3690-8.

Cometta A, Calandra T, Gaya H, Zinner SH, de Bock R, Del
Favero A, et al. Monotherapy with meropenem versus combina-
tion therapy with ceftazidime plus amikacin as empiric therapy
for fever in granulocytopenic patients with cancer. The Interna-
tional Antimicrobial Therapy Cooperative Group of the European
Organization for Research and Treatment of Cancer and the
Gruppo Italiano Malattie Ematologiche Maligne dell’Adulto Infec-
tion Program. Antimicrob agents Chemother. 1996,40:1108-15.

J Hematol Transfus Med Vol 28 No. 3 July-September 2018


https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19830601
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19830601
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19830601
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19830601
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19830601
https://www.ncbi.nlm.nih.gov/pubmed/?term=Napier%20EB%5BAuthor%5D&cauthor=true&cauthor_uid=25032019
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4093453/
file:///D:/Blood/Vol%2028/28-3/word/javascript:;
file:///D:/Blood/Vol%2028/28-3/word/javascript:;
file:///D:/Blood/Vol%2028/28-3/word/javascript:;
file:///D:/Blood/Vol%2028/28-3/word/javascript:;
file:///D:/Blood/Vol%2028/28-3/word/javascript:;

	_GoBack

