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Febril Notropeni (FEN)

* Mikrobiyolojik olarak belgelenmis infeksiyon: Klinik bir infeksiyon odagi ve iliskili
bir patojen ile nétropenik ates

* Klinik olarak belgelenmis infeksiyon: Klinik odakli (6rn. sellilit, pndmoni) ancak
iliskili bir patojen izolasyonu olmayan nétropenik ates

* Aciklanamayan ates: Ne klinik bir infeksiyon odagi ne de tanimlanmis bir patojen
olmayan notropenik ates




Bakteriler, notropenik atesin en sik infeksiyoz nedenleridir.

Gram-negatif basiller, 6zellikle Pseudomonas aeruginosa, 1980'lere kadar ndtropenik
hastalarda en sik tanimlanan patojenlerdi.

Daha sonra, gram-pozitif bakteriler en yaygin patojenler haline geldi.

Yaygin gram-pozitif koklar arasinda Staphylococcus epidermidis (acik farkla en yaygin
olan), Staphylococcus aureus ve streptokoklar

Son zamanlarda, belgelenmis infeksiyonlarda antibiyotige direncli gram-negatiflerin
ortaya cikmasiyla birlikte, gram-negatif bakterilere dogru bir egilim

Gram negatif bakteriler genellikle en ciddi infeksiyonlarla iliskilendirilir.
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Hematolojik Febril Notropeni Ataklarinda Kan Kiiltiirlerinden
Izole Edilen Gram-negatif Bakterilerin Dagilimi ve Antimikrobiyal
Duyarhliklarinin Degerlendirilmesi

Evaluation of the Distribution and Antimicrobial Susceptibility of Gram-negative Bacteria
Isolated from Blood Cultures in Heamatologic Febrile Neutropenia Attacks
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Tablo 1: Kan kiiltiirlerinden izole edilen gram-negatif bakteriler

Sayi (%)

162 (%41,7)
130
32

98 (%25,2)

67 (17,2)
59
8

37 (9,5)
33

24 (9%6,1)
13

6

5




Klebsiella spp.

Direngli/Toplam

(%)
Amikasin 100/162 (%61,7)
Gentamisin 90/162 (%055,5)
Sefepim 116/162 (%71,6)
Seftazidim 118/162 (%72,8)
Siprofloksasin 124/162 (%076,5)
Levofloksasin 124/162 (%076,5)
Piperasilin-tazobaktam 116/162 (9%70,6)
Meropenem 78/162 (2048,1)
imipenem 78/162 (9048,1)
Trimetoprim-sulfametoksazol  42/162 (%25,9)
Kolistin 48[162 (%29,6)

*Sadece coklu ifaca direncli suslarda kolistin duyarlilidina bakidmistir

E. coli
Direncli/Toplam
(%)

50/98 (%51)
44/98 (%b44,8)
51/98 (%52)
51/98 (4052)
64/98 (965)
64/98 (9065)
37/98 (%037,7)
29/98 (9629,5)
29/98 (9629,5)
48/98 (%040,7)
*12/38 *(%31,5)
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Acinetobacter spp.

Direncli/Toplam
(%)

48/67 (%71,6)
44/67 (%865,6)
59/67 (%88)
62/67 (%092,5)
52/67 (%77,6)
52/67 (%77,6)
58/67 (%086)
53/67 (%79,1)
53/67 (%79,1)
29/67 (%43,2)
41/67 (%061,1)

Pseudomonas spp.

Direncli/Toplam
(%) 37

7{37 (%18,9)
7/37 (%18,9)

26/37 (%70,2)

26/37 (%70,2)
27/37 (%40,2)
27/37 (9%40,2)
25/37 (%67,5)
17/37 (%45,9)
17/37 (%45,9)

9/37 (%024,3)




Genislemis spektrumlu
p-laktamaz

Karbapenemaz

K. pneumoniae
n=130
Pozitif/Toplam
(%)

108/130 (%083)

73/130 (%56,1)

K. oxytoca
n=32

Pozitif{Toplam
(%)

10/32 (%31,25)

5/32 (%15,6)

E. coli

n=98

Pozitif{/Toplam
(%)

51/98 (%52)

25/98 (%25,5)

n=59

Pozitif/Toplam
(%)

51/59 (%86,4)

A. baumannii

A. pittii

n=8
Pozitif/Toplam
(%)

P. aeruginosa
n=33

Pozitif/Toplam
(%)

17/33 (9%51,5)



Notropenik atesi olan hastalarda zarari 6nlemek icin ampirik antibakteriyel tedavisi
baslanmalidir.

Notropenik atesi olan hastalarla ilgili calismalar, antibiyotik baslanmasi geciktigi takdirde
70%'e varan o6lim oranlarini belgelemistir.

Bir kohort calismasinda, febril notropenik hastalarda ampirik antibakteriyel uygulama
suresindeki her bir saatlik gecikmenin 28 gunlik mortaliteyi 18% artirdigi gézlemlenmis.

Komplikasyon oranlarini ve mortaliteyi azaltmak icin erken ve uygun ampirik antibiyotik
tedavisi de dahil olmak tzere protokol uyumu cok 6nemli

Rosa RG, Goldani LZ. Cohort study of the impact of time to antibiotic administration on mortality in patients with febrile neutropenia. Antimicrob Agents Chemother
2014 58:3799.

Gaieski DF, Mikkelsen ME, Band RA, et al. Impact of time to antibiotics on survival in patients with severe sepsis or septic shock in whom early goal-directed therapy
was initiated in the emergency department. Crit Care Med 2010; 38:1045.

Zuckermann J, Moreira LB, Stoll P, et al. Compliance with a critical pathway for the management of febrile neutropenia and impact on clinical outcomes. Ann Hematol
2008; 87:139.

Lynn JJ, Chen KF, Weng YM, Chiu TF. Risk factors associated with complications in patients with chemotherapy-induced febrile neutropenia in emergency department.
Hematol Oncol 2013; 31:189.
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* Uygun risk degerlendirmesi, ampirik tedavinin tipini (oral/1V),
antibiyotik tedavisinin sliresini ve yatarak veya ayaktan hasta
yonetimini belirleyebilir.

* Hastalar yuksek riskli ve dusutk riskli gruplara ayrilir.
TABLE 1. The Multinational Association for Supportive Care in Cancer

e Yiksek riskli hastalar: (MASCC) Score
Characteristic Weight
Sitotoksik kemoterapiyi takiben beklenen, uzun sireli (>7 Burden of febrile neutropenia
ginliik stire) ve derin notropeni (MNS < 100/uL) No or mild symptoms 5
Hipotansiyon, pndmoni, yeni baslayan karin agrisi veya . M:de’ate Sympst‘;": e 2
. .. we ep 1 . . . . . tensi >
norolojik degisiklikler dahil olmak tizere dnemli tibbi DANFOERITL ol
.- No active COPD 4
komorbiditeler ; _
Solid tumor or no previous fungal infection 4
® DU§U|( riskli hastalar: No dehydration requiring parenteral fluids 3
o g . . . . Outpatient status 3
<
Beklenen kisa (< 7 glinliik sire) ndtropeni suresi T >
M NS>100/ |J.|. NOTE. Applicable points are added to create a cumulative score.
kcis fisi | | | The maximum score is 26, and a score of greater than 20 has a
A ciger gra isinde normal bu gular predicted low risk (< 10%) for serious medical complications during
. the course of the febrile neutropenia.’®
AtE§ ba§lang|cmda aya ktan tedaV| durumu Abbreviations: COPD, chronic obstructive pulmonary disease; SBP,

systolic blood pressure.

iliskili akut komorbid hastalik yok

Karaciger veya bobrek yetmezligi yok

0 peee - J Oncol Pract 15:19-24. © 2019 hy American Society of Clinical Oncol
Kemik iligi iyilesmesinin erken kaniti fieot Frac y American Society of Linical Thcology



Patient with neutropenic fever (= 38.3°C and ANC < 500/uL)
Initial management

Risk assessment

P High risk
b MASCE 56016 < 21
So“,d,tumor : Hematologic malignancy or HCT NOtropenlnIn §|ddet|y|e |||§k|||
iHlicipated nadtiapetiia < Fidays Anticipated neutropenia = 7 days . . P
No hemodynamic instability £ it infe k5|yon riski
| Olasi infeksiyon odagi
Outpatient management Inpatient management Klinik belirtiler
Blood cultures Blood cultures = . - .
Symptom-directed work-up Symptom-directed work-up Onceki antib lyotli k kullanimi
IV antibiotics (first dose) Daily clinical and laboratory ac
Observe in clinic for = 4 hours to assessment AI e I’J | Ie r
ensure stability, oral intake prior to
discharge
Follow-up within 24 hours in clinic
Empiric IV antibiotic options*t
Cefepime
Piperacillin+tazobactam
No On fluoroquinolone prophylaxis | Yes (if anaerobic coverage needed)

Meropenem (if history of ESBL)

Oral antibiotic options

Ciprofloxacin plus amoxicillin- Outpatient IV antibiotic
clavulanate Cefepime

Levaquin

Moxifloxacin

FIG 1. Flowchart of patient with neutropenic fever.? (*) Based on institutional antibiogram. (1) Indications to add vancomycin include he-
modynamic instability, skin or catheter site infection, concern for methicillin-resistant Staphylococcus aureus pneumonia, and blood cultures
with gram-positive bacteria before final identification and susceptibilities. ANC, absolute neutrophil count; ESBL, extended-spectrum
B-lactamase; HCT, hematopoietic cell transplantation; IV, intravenous; MASCC, Multinational Association for Supportive Care in Cancer.

J Oncol Pract 15:19-24. © 2019 by American Society of Clinical Oncology



72 hours after initiating empirical antibiotic therapy
Risk assessment
Low risk High risk
Yes Ongoing fevers No Yes Ongoing fevers No
Hospitalize for empirical IV Continue empirical IV Review culture results and
antibiotics (per Figure 1) Review cultures antibiotics results of work-up
Consider imaging, especially and Consider imaging, especially Discontinue vancomycin if
if concerning symptoms* results of work-up if concerning symptoms* no resistant gram positive
Repeat blood cultures ID consult organisms isolated
Positive
culbises Yes Documented infection No Yes Documented infection No
Continue empirical
Continue empirical SR antibiotics until ANC
Antibiotic therapy antibioticg until ANC Agggmcb?ggﬁ > 0.5 x 10%pL
Pathogen-directed should be based >05x107pL or R Or
a::tibligttt;cet:erazy on susceptibility Or results e T AL
shoul ased on results . > PR z
susceptibility results Complete an c‘;’:‘z‘l’;’gtzgzﬂ?& c‘;r::rl::)eri:?e °'3t'| tzg:":;":r'::n‘g
appropriate recovery is imminent treatment prophylaxis especially
treatment course D e if ANC i
anctlﬂ p:tlent is clinically course if AN re::ovzry ants_ o
stable imminent and patient is
clinically stablet
Yes Documented infection No
Modify antibiotic therapy to 3 . :
include pathogens isolated DIS??;‘:&?:I‘IB vsatr:;,to:;ymn
based on susceptibility results Y

FIG 2. Flowchart of risk assessment 72 hours after initiating empirical antibiotic therapy.*” (*) Imaging may include computed tomography of the sinuses,
chest, abdomen, and/or pelvis depending on symptoms and severity of illness. () This practice is controversial, and more clinical trial data are needed, but
European Conference on Infections in Leukaemia guidelines support this option. ANC, absolute neutrophil count; ID, infectious disease; [V, intravenous.

J Oncol Pract 15:19-24. © 2019 by American Society of Clinical Oncology



IDSA GUIDELINES

Clinical Practice Guideline for the Use of
Antimicrobial Agents in Neutropenic Patients
with Cancer: 2010 Update by the Infectious
Diseases Society of America

Alison G. Freifeld,’ Eric J. Bow,® Kent A. Sepkowitz,2 Michael J. Boeckh,® James . Ito,® Craig A. Mullen,® Issam |. Raad
Kenneth V. Rolston,® Jo-Anne H. Young,” and John R. Wingard®

Department of Medicine, University of Nebraska Medical Center, Omaha, Nebraska;, “Department of Medicine, Memorial Sloan-Kettering Cancer
Center, New York; 3Department of Pediatrics, University of Rochester Medical Center, Rochester, New York; “Vaccine and Infectious Disease Division,
Fred Hutchinson Cancer Research, Seattle, Washington; *Division of Infectious Diseases, City of Hope National Medical Center, Duarte, California;
8Department of Infectious Diseases, Infection Control and Employee Health, The University of Texas M.D. Anderson Cancer Center, Houston, Texas;
Department of Medicine, University of Minnesota, Minneapolis, Minnesota; ®Division of Hematalogy/Oncology, University of Florida, Gainesville,
Florida; and Departments of Medical Microbiology and Internal Medicine, the University of Manitoba, and Infection Control Services, Cancer Care
Manitoba, Winnipeg, Manitoba, Canada

Table 1. Guideline recommendations regarding antibiotic usage duration in febrile neutropenia

Guidelines

Recommendation for documented infec-
tion

Recommendation for unexplained fever

The Infectious Diseases Society of Amer-
ica (IDSA) clinical practice guidelines for
the use of antimicrobial agents in neu-
tropenic patients with cancer (Freifeld
2011)

Duration of antibiotic therapy dictated by
the particular organism and site; appropri-
ate antibiotics should continue for at least
the duration of neutropenia (until absolute

neutropﬁll countis > 500 cells/mm"), or

longer if clinically necessary.

\itial reoi i | until clear signs
of marrow recovery. An option is given, if
an appropriate treatment course has been
completed and all signs and symptoms of
a documented infection have resolved, to
resume oral fluoroquinolone prophylaxis
until marrow recovery.




GUIDELINE ARTICLE

European guidelines for empirical antibacterial therapy for febrile
neutropenic patients in the era of growing resistance: summary
of the 2011 4" European Conference on Infections in Leukemia

Diana Averbuch,* Christina Orasch,” Catherine Cordonnier,® David M. Livermore,* Matgorzata Mikulska,®
Claudio Viscoli,® Inge C. Gyssens,*”® Winfried V. Kern,” Galina Klyasova,* Oscar Marchetti,” Dan Engelhard,*
and Murat Akova;** on behalf of ECIL4, a joint venture of EBMT, EORTC, ICHS, ESGICH/ESCMID and ELN

Table 1. Guideline recommendations regarding antibiotic usage duration in febrile neutropenia

Guidelines Recommendation for documented infec- Recommendation for unexplained fever
tion
European guidelines for empirical an- Targeted antibiotics should be continued Intravenous empirical antibacterial thera-
tibacterial therapy for febrile neu- until infection is microbiologically eradi- py may be discontinued after=72 h in pa-
tropenic patients in the era of growing cated and all clinical signs of infectionare  tients who have been afebrile >48 h and
resistance: summary of the 2011 4th resolved for at least 7 days, of which at are stable, irrespective of neutrophil count
European Conference on Infections in least 4 days are afebrile. or expected duration of neutropenia.

Leukemia (ECIL-4) (Averbuch 2013a;
Averbuch 2013b)




Table 1. Guideline recommendations regarding antibiotic usage duration in febrile neutropenia (continued)

The European Society for Medical On-
cology (ESMO) guidelines for the man-
agement of febrile neutropenia, 2010
(de Naurois 2010)

Antibacterial therapy may be stopped in
patients who suffered no complications
and have been afebrile for at least 5to 7
days, except in certain high-risk cases such
as patients with acute leukaemia or fol-
lowing high-dose chemotherapy, in which
longer courses of antibiotics or continua-
tion until marrow recovery is recommend-
ed.

Antibacterial therapy may be stopped in
patients who suffered no complications
and have been afebrile for at least 5to 7
days, except in certain high-risk cases such
as patients with acute leukaemia or fol-
lowing high-dose chemotherapy, in which
longer courses of antibiotics or continua-
tion until marrow recovery is recommend-
ed.

Evidence-Based Recommendations for
Antimicrobial Use in Febrile Neutrope-
nia in Japan, 2004 (Masaoka 2004)

In low-risk patients who remain neu-
tropenic, antibiotic therapy may be with-
held after a minimum of 15 days without
fever. High-risk patients should receive an-
tibiotic therapy until there is neutrophil re-
covery.

In low-risk patients who remain neu-
tropenic, antibiotic therapy may be with-
held after a minimum of 15 days without
fever. High-risk patients should receive an-
tibiotic therapy until there is neutrophil re-
covery.

Infectious Diseases Working Party of
the German Society of Hematology and
Medical Oncology (AGIHO) for the man-
agement of sepsis in neutropenic pa-
tients, updated in 2014 (Penack 2014)

Not addressed

Not addressed

Australian consensus guidelines for the
management of neutropenic feverin
adult cancer patients 2010/2011 (Lin-
garatnam 2011)

Not addressed

Not addressed

The United Kingdom National Institute
for Health and Care Excellence (NICE)
guidelines for prevention and manage-
ment of neutropenic sepsis in cancer pa-
tients (Phillips 2012)

Discontinue empiric antibiotic therapy in
patients whose neutropenic sepsis has re-
sponded to treatment, irrespective of neu-
trophil count.

Discontinue empiric antibiotic therapy in
patients whose neutropenic sepsis has re-
sponded to treatment, irrespective of neu-
trophil count.




Articles

Optimisation of empirical antimicrobial therapy in patients 3"k ()
with haematological malignancies and febrile neutropenia
(How Long study): an open-label, randomised, controlled

phase 4 trial

Manuela Aguilar-Guisado, lldefonso Espigado, Aimudena Martin-Pefia, Carlota Gudiol, Cristina Royo-Cebrecos, José Falantes,

Lourdes Vazquez-Lopez, MariaIsabel Montero, Clara Rosso-Ferndndez, Maria de la Luz Martino, Rocio Parody, José Gonzalez-Campos,
Sebastidn Garzon-Lopez, Cristina Calderon-Cabrera, Pere Barba, Nancy Rodriguez, Montserrat Rovira, Enrique Montero-Mateos, Jordi Carratalg,
José Antonio Pérez-Simén, José Miguel Cisneros

Lancet Haematol 2017;
4:e573-583

Published Online
November 15, 2017
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Acik etiketli, randomize kontrollt faz 4 calismasi
2012-2016, 709 hasta, 157 epizod

Etiyolojik tanisi olmayan yuksek riskli febril notropenisi olan hematolojik
maligniteli hastalar veya hemopoietik kok hticre nakli alicilar

Monoterapi (seftazidim/sefepim, meropenem/imipenem/piperasilin-tazobaktam)

Kombinasyon tedavisi antipsodomonal B-laktam ile aminoglikozit, florokinolon
veya glikopeptid ile

Deney grubu icin AAT, > 72 saat apireksi arti klinik iyilesmeden sonra kesilmis

Kontrol grubu icin, notrofil sayisi = 0.5 x 10%L hiicre veya daha yiksek oldugunda
kesilmis

Birincil sonlanim, AAT’siz glinlerin sayisi



Experimental  Control group
group (n=78)  (n=79)

Sex
Male 36 (46%) 43(54%)
Female 42(54%) 36 (46%)
Age. years 52(42-61) 54 (39-63)

STELCY

18 (23%)

6(8%)

3(4%)

Autologous HSCT 17 (22%) 23 (29%)
Allogeneic HSCT 1(2%) 1(1%)
Chronic lymphocytic leukaemia 23%) 0
Chemotherapy 2{3%) 0
Multiple myeloma 7 (9%) 14 (18%)
Chemotherapy 0 1(1%)
Autologous HSCT 6(8%) 13 (16%)
Allogeneic HSCT 1(1%) 0
Myelodysplastic syndrome 2(3%) 0
Allogeneic HSCT 2(3%) 0
Severe aplastic anaemia (1] 1(1%)
Immunosuppressive treatment 0 1(1%)
Other diagnosis 4(5%) 4(5%)
Chemotherapy 1(1%) -
Autologous HSCT 3(4%) 4(5%)
Summary of treatments
Chemotherapy or 39 {50%) 31(39%)
immunosuppressive therapy
Autologous HSCT 29 (37%) 43 (54%)
Allogeneic HSCT 9 {12%) 5(6%)
G-CSF treatment 29 (37%) 25 (37%)
Days of neutropenia before fever 25(1-7) 2(1-4)
onset
Data are n (%) or median (IQR). HSCT=haemopoietic stem-cell transplantation.
G-CSF=granulocyte colony-stimulating factor.

Table 1: Baseline characteristics of the intention-to-treat population




Experimental group Control group (n=79) Between-group absolute  pvalue
(n=78) difference (95% Ci)
Source of fever
Unknown 31 (40%) 32 (41%) 0-8% (-14-6t0 16-1) 0.92
Oral mucositis 14 (18%) T (22%) 35%(-8-91016-0) 057
Abdominal 15 (19%) 15 (19%) 02% (-121t012:6) 097
Pulmonary 7(9%) 2(3%) 6-4% (-0-8t0137) 010
Periznal 2(3%) 5(6%) 37% (-27t0102) 044
QOther 11 114%' 6 (8& 6.8% (32 to 16-2l 012
Median neutropenia duration, days 14(95-240) 11(80-213) -16(-41to10) 013
Neutropenia at EAT withdrawal 41(53%) 8(101%) 425% (28t057) <0-0001
S RECUTTENE TEVer (3] 1east ONe eproge)  ugpLET) pr-gp2sy) EE IR ATRED Y v
Infections per 1000 patient-days* (N) 168 (36) 164 (35) 04(-73t081) 017
Bacteraemia 42(9) 6-6 (14) 25(-2t0 6.8) 029
Invasive fungal infection 19(4) 47(10) 28(-04t062) 012
Adverse avents per 1000 patient-days” (N) 158.9 (341) 1382 (295) 207 (-0-6to 42) 0057
Serious adverse events per 1000 patient-days® (N) 51(11) 127(27) 76(19t0132) 0-0087

Data are n (%). madian (I0R). or mean (95% ), unless otherwise stated. Batween-group absolute differences were calculated with mean valves, percentage differences, and

a5% C1. EAT=empirical antimicrobial therapy. * During the follow-up period.

Table 2: Febrile neutropenia episodes in the intention-to-treat population




Experimental Controlgroup Between-groupabsolute pvalue
group (n=78) (n=79) difference (95% C1)
Intention-to-treat population
Number of patients (%) 78 (100%) 79 (100%)
I EAT-free days 161(6-3) 13672 -2-4(-46t0-03) 0026
Safety variables
Crude mortality 1{13) 3138 NA 062
Days of fever 57 (50) 63(59) 05(-12t023) 053
Per-protocol population
Number of patients (%) 66 (85%) 66 (84%)
i
EAT-free days 16-9(58) 13007 2) -38(-61to-16) 00010
Safety variables
Crude mortality 0(0) 23) NA 049
Days of fever 59(51) 67(6-1) 0-86(-11t02-8) 038
Modified per-protocol population
Number of patients (%) 36 (46%) 30(38%)
Efficacy vaniable
I EAT-free days 175 (6-4) 113(7-0) -6-4(-97 to-3-0) 00003
Satety variables
Crude mortality 0(0) 0(0) NA 100
Days of fever 4.8(5-4) 54(63) 05{-2-4t034) 072

Dataare n (%) or mean (SD). unless otherwise stated. EAT=empinical antimicrobial therapy. NA=not applicable.

Table 3: Efficacy and safety endpoints




Experimental Control
group (n=78) group (n=79)

Allinfections
Bacterial infections
All bacterial infections
Bacteraemia
Escherichiacali
Enterococcusfaecium
Pseudomonas aeruginosa
Klebsidla pneumoniae
Staphylococcus epidermidis
Coagulase-negative Staphylococc
Streptococcus viridans
Bacteroides wigatus
Capnocytophaga sputigena
Other bacterial infactions
Salmonella typhimurium diarrhoea
P aeruginosa tracheobronchitis
Qostridium difficile colitis
Campylobacter coli colitis
Campyobacter jejuni colitis
E cdli and Proteus mirabilis perianal
infection
E cdli urinary tract infection
Multidrug-resistant bacteria*
Viral infections
All viral infections
Oronasal herpes simplex virus
Herpes zoster

36 (100%) 35 (100%)
14 (39%) 16 (46%)
9(25%) 14 (40%)
4(11%) 1(3%)
1(3%) 4(11%)
- 3{9%)
1(3%) 2 (6%)
1(3%) 13%)
133%)
1(3%)
1(3%)
2(6%) 3
5(14%) 2 (6%)
1(3%)
133%)
1(3%) g
1(3%) 7
1(3%) 3
1(3%) <
1(3%) 3
3(8%) 4(11%)
6(17%) 4(11%)
4(11%) 4(11%)
13%) s
13%) =

(Table 4 continues in next column)

Experimental Control
group (n=78) group (n=79)

(Continued from previous column)
Fungal infections
All fungal infections
Invasive infection
Proven invasive candidiasis
Proven invasive trichosporonosis
Probable disseminated candidiasis
Prohable pulmonary aspergillosis
Possible disseminated candidiasis
Possible pulmonary aspergillosis
Mucocutaneous infection
Genital candidiasis
Oropharyngeal candidiasis
Tinea crurns
Non-zetiological diagnoses
All non-astiological diagnoses
Severe sepsis or septic shock
Cystitis
Preumonia
Odontogenic infection

8 (22%) 13 (37%)
4(11%) 10 (29%)
1(3%)
- 13%)
- 2 (6%)
3(8%) 3 (9%)
- 1(3%)
1(3%) 2(6%)
4(11%) 3(9%)
3(8%) 1(3%)
- 2 (6%)
1(3%)
B(22%) 3(9%)
1(3%) 2 (6%)
13%) 1(3%)
3(8%) -
1(3%) -
2(6%) -

*Not susceptible to at least one agent in three or more antimicrobial categories =

Table 4: Episodes of infection during the follow-up period




Experimental group (n=78) Control group (n=79)

Gradel-2 Grade3 Graded Grade5 Gradel-2 Grade3 Grade4  GradeS

Abdominal i} 0 0 o 0 1(1%) o 0
distension
Abdominal pain 9(12%) O 0 0 11{14%) 0 0 0
Acute kidney injury 3(4%) 0 0 (¢] 3(4%) 3% O 0
Acute peritonitis 0 0 0 0 0 0 0 1(1%)
Atsial fibrillation 1(1% © 0 0 0 1(1%) O 0
Bacteraemia 0 7(9%) 1(1%) O ] 5(6%) 3(4%) 0
Bone pain or 15(19%) 2 0 0 8(%) 2(3%) © 0
myalgia
Cholestasis 4 (5%) 0 o 0 3(4%) 2(3%) 0 0
Clostridium difficle 0 0 1(1%) O 0 0 0
colitis
Cough 11(14%) O 0 0 6 (8‘)':2 1(1%) 0 0

I nghnea 23(29%) 0 0 0 n %_I
Fatgue MJ 0 0 12(15
Invasive fungal 0 0 4(5%) © 0 0 10(13%) 0
infection
Liver dysfunction Q2 1(1%) 0O 0 0 0 1(1%) 0

I Mucositis 24(31%) 4(5%) 0 0 19(24%) 1(1%) 0O o I

j 0 0 1 (1‘*) 0 0 0 1(1%

Nauseaand 20(26%) 0 o o 2(28%) 0 0 o I
vomiti
Neutropenic 0 3(4%) 2(3%) O 0 0 23%) O
enterocolitis
Perianal disease 7(8%) 0 0 0 7(9%) O 0 0
Pleural effusion 1(1%) 0 0 0 0 1(1%) 0 (&}
Rash 11(14%) 1(1%) 0 0 15(19%) © 0 o
Respiratory failure 0 0 1(1%) 0 0 0 Q (4]
Seizures 0 0 0 0 0 11% 0 0
Septic shack 0 0 1(1%) 0 0 0 23% 0
Veno-ocdusive 0 0 0 1(1%) 0 0 0 0
disease

Table 6: Description of adverse events recorded in more than 10% of patients, and all grade 3-5 adverse events




Experimental Control
group (n=78) group(n=79)

All serious adverse events (%)

11 (14%) 27 (34%)

T ———
Number of patients (%)
Renal failure
Respiratory failure
Neutropenic enterocolitis
Multiorgan failure
Possible veno-ocdusive disease
Liver failure
Cholestasis
Epileptic seizures
Paralyticileus
Infectious aetiology
Number of patients (%)
Acute paritonitis
Septic shock
Escherichia cdli bacteraemia
Pseudomonas aeruginosa bacteraemia
Klebsidka pneumoniae bacteraemia
Qastridium difficle colitis
Probable pulmonary aspergillosis
Possible pulmonary aspergifiosis
Probabte disseminated candidiasis
Possible disseminated candidiasis
Praven invasive trichosporonosis
Proven candidiasis

4(5%) 11(14%)
X 2(3%)
. 1(1%)
2(3%) 2(3%)
1(1%) 1(1%)
1{1%) :

1(1%)
2(3%)
1(1%)
1(1%)

7(5%) 16 (20%)
= 1(1%)
1(1%) 2(3%)
1(1%) i

2(3%)

- 1(1%)
1(1%) 3

3 (4%) 3{4%)
1(8%) 2(3%)

203%)
1(1%)
1(1%)
1(1%)

Table 5: Serious adverse events during follow-up

Deney grubunda bir hasta ex (allojeneik
hemopoietik kok hicre transplantasyonundan
sonra hepatik veno-tikayici hastaliktan)

Kontrol grubunda 3 hasta ex (biri coklu organ
yetmezliginden, biri invaziv pulmoner
aspergillozdan ve biri kemoterapi sonrasi intestinal
perforasyon)
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Table 1. Characteristics of included patients.

123 hastada 238 FEN atagi

Prospektif gozlemsel

Number of patients 123 |
Mean age (+ standard deviation) 54.5 years (£12.9) Gallsma
Minimum-maximum 18-76 years
Male to female ratio 64/59 = 1.1
= )
Acute mveloid leuka 24 449/L|
Multiple myeloma 19 16%
Acute lymphoblastic leukaemia 16 13%
Diffuse large B-cell lymphoma 14 11%
Others haemopathy 20 16%
)

‘ Autologous stem cell transplant 38 31% \
Induction 35 29%
Allogeneic stem cell transplant 19 1
Consolidation 16 13%
Salvage 14 11%
Other 1 1%

Median duration of neutropenia (PMN <0.5 x 10%/L) 16 (10; 23)
(in days and quartiles)
Febrile neutropenia 238
FUO 82 34.5%
MDI 114 47.9%
Bacteraemia 85 74.6%
CDI 42 17.6%




Calismanin ilk asamasinda, ECIL-4
kilavuzuna uygun olarak, ampirik
antibiyotik tedavisi apireksiden 48
saat sonra durdurulmus.

238 febrile neutropenia

Calismanin ikinci fazinda, vicut isisi FUO
veya |l6kosit sayisina bakilmaksizin n=82
antibiyotikler en ge¢ 5. glinde l | |
durdurulmus.
1% group n=45 2™ group n=37
(32 patients) (30 patients)
| |
| | | |
Fever < 5 days Fever > S days Fever < 5 days Fever > S days
n=34 n=11 n=30 n=7
Transgression of study Transgression of study Transgression of study Transgression of study
protocol n=8 protocol n=3 protocol n=3 protocol n=3
Discontinuation after Discontinuation after Short-course antibiotic Short-course antibiotic
afebrile for 48h n=26 afebrile for 48h n=8 n=27 n=4

Figure 2. Flow chart of FUO patients. FUO: fever of unknown origin




Table 2. Characteristic of patients with fever of unknown origin.

1th group n =45

2nd group n =37

FUO (32 patients) FUO (30 patients) p value

Age (mean + standard deviation) 496+16.2 543+128 .14

Male to female ratio 14 1.5 1.00

Haematological malignancies, n (%) .09
AML 26 (57.8%) 25 (67.6%)

ALL 6 (13.3%) 0

MM 4 (8.9%) 6 (16.2%)
DLBCL 3 (6.7%) 4 (10.8%)
Others 6 (13.3%) 2 (5.4%)

Chemotherapy, n (%) .03
Induction 16 (35.6%) 10 (27%) 40
Consolidation 4 (8.9%) 7 (18.9%) .18
Salvage 3 (6.7%) 7 (18.9%) .09
Allogeneic stem cell transplant 14 (31.1%) 3 (8.2%) .01
Autologous stem cell transplant 7 (15.5%) 10 (27%) .20
Other 1 (2.2%) 0 36

Duration of neutropenia (median and quartiles) 20 (13; 27) 12 (9; 19) .01

Eguration of empirical antibiotics (median and quartiles) 7 (5 12) 5 @ 5.5) 0@
uration of fever (median and quartiles) 3 (2, 4) 3 (2; 4) 4

Duration of apyrexia before 2nd FN (median and quartiles) 8 (5; 15) 4 (3;11) .099

Intervals between neutropenia and FUO (median and quartiles) 4 (29 4 (2;5) 63

Recurrence of fever (n) 19 15 1

Recurrence with CDI or MDI 10 10 79

AML: acute myeloid leukaemia; MM: multiple myeloma; ALL: acute lymphoblastic leukaemia; DLBCL: diffuse large B-cell lymphoma; CDI: clinically
documented infection; MDI: microbiologically documented infection; FN: febrile neutropenia. Statistic test: Fisher's exact test, Student’s t test and

Mann-Whitney U test for mean and median.



Number of FUO episodes with an event (%) Event free survival (median in days)
1%t phase of the study | 2" phase of the study 1% phase of the study | 2" phase of the study Hazard ratio (95% Cl) P
(n=45 FUO) (n=37 FUO)
Primary _
sndpoint 10 (22.2%) 12 (32.4%) 1.5 2 ———— 0.49 (0.19-1.23) 0.11
In-hospital
mortality 1(2.2%) 2(5.4%) 20 28 0 0.70 (0.04-11.7) 0.80
Intensive care
admission 1(2.2%) 5(13.5%) 9 10 - 0.38 (0.03-4.34) 0.48
Relapse of fever P
0.92(0.35-2.40 0.82
i 9 (20%) 8 (21.6%) 1 15 ( )
antbiotics |
discontinuation 11 [T II I I I I I-I_

00.2040608101.2142 468 12

Figure 3. Effect of antibiotic protocol on primary endpoint. During the 1st phase of the study (from 1 February 2014 to 30 November
2014), antibiotics were stopped when patients had been afebrile for more than 48 h, as recommended by the ECIL-4 guidelines [2]. During
the 2nd phase of the study (from 1 December 2014 to 30 September 2015), antibiotics were stopped no later than day 5 in febrile or afe-
brile patients (short-course antibiotic therapy). Event free survival represents
the onset of one event (mortality, intensive care unit admission or relapse ¢ Hastane ici mortalite
FUO episodes in denominator. Yogun bakim iinitesine kabul

Atesli hastalarda antibiyotiklerin kesilmesinden 48

saat sonra ates tekrarlamasi

inatci atesi olan hastalarda klinik veya
mikrobiyolojik olarak belgelenmis yeni bir
infeksiyon.



Antibiyotik tedavisinin sliresi
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Figure 4. Outcome of FUO patients after antibiotics discontinuation. In ITT analysis, fever relapsed in 19 and 15 patients (p = 1) and among
recurrences, 10 patients in each group exhibited a MDI or a CDI (p=.79). No difference was noted in PP analysis. FUO: fever of unknown

origin; CDI: clinically documented infection; MDI: microbiologically documented infection; ITT: intention-to-treat; PP: per protocol



Annals of Hematology (2020) 99:1917-1924
https://doi.org/10.1007/500277-020-04132-0

ORIGINAL ARTICLE @

Check for
updates

De-escalation of empiric broad spectrum antibiotics in hematopoietic
stem cell transplant recipients with febrile neutropenia

Lindsey Rearigh ' - Erica Stohs' - Alison Freifeld' - Andrea Zimmer'

Received: 10 April 2020 /Accepted: 5 June 2020 / Published online: 17 June 2020
© The Author(s) 2020



Fig. 1 Flow diagram. HSCT:
hematopoietic stem cell X
transplantation; FN: febrile 917 patient charts
neutropenia reviewed
78 Repeat 839 First
HSCT Time HSCT

299
2012-2018 :z’:‘::N without
Allojenik-otolog HKHN hastalarinda FEN ataklari w FN
Retrospektif
297without 243 with
infection infection
83 Early 214 Standard
De-escalation of Care




Table 1 Baseline characteristics

Early de-escalation group Standard of care group P value
Age (years) 53.7 56.8 0.01
Sex
Male 59/83 (71%) 130/214 (61%) 0.11
Type of HSCT
: 47/83 (S7%) 183214 (R692)
I Allogeneic 36/83 (43%) 31/214 (14%) <0.001
Type of allogeneic
Matched 31/36(86%) 31/31 (100%)
Unmatched 5/36 (14%) 0/31 (0%) 0.06
Underlying malignancy
AML 13/83 (16%) 11/214 (5%) 0.01
ALL 9/83 (11%) 3214 (1%) <0.001
MDS 7/83 (8%) 8/214 (4%) 0.14
HL 13/83 (16%) 16/214 (7%) 0.05
NHL 27/83 (32%) 86/214 (40%) 0.23
MM 8/83 (10%) 80214 (38%) <0.001
T CML 1783 (1%) 37214 (1%) 1.00
CLL 2/83 (2%) 0/214 (0%) 0.08
Other 3/83 (4%) 77214 (3%) 1.00
Conditioning regimen
Myeloablative 72/83 (87%) 200/214 (93%)
intensity 11/83 (13%) 14/200 (7%)

Duration of neutropenia (days)

Duration of initial fever (days)

9.1

2.7

8
35

HSCT hematopoietic stem cell transplantation, AML acute myeloid leukemia, ALL acute lymphoblastic leukemia, MDS myelodysplastic syndrome, HL
Hodgkin’s lymphoma, NHL non-Hodgkin’s lymphoma, MM multiple myeloma, CML chronic myeloid leukemia, CLL chronic lymphoblastic leukemia.
Statistical methods included medians, minimums, and maximums for continuous data and counts and percentages for categorical data. The Mann-
Whitney test was used to compare the median values between the groups and the Fisher’s exact test was used to compare categorical data with de-
escalation group: a p value < (.05 was considered statistically significant
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Fig. 2 Median duration of BSA use. Primary endpoint demonstrating
median duration of BSA utilization was significantly less in the EDG
compared to the SCG



Table 2 Primary and secondary
outcomes at 30 days

Early de-escalation group Standard of care group P value

Total duration of BSA 3.86 4.62 0.03
LOS from initial FN episode 6.96 6.4 0.048
New infection identified 11 (13.2%) 18 (8.4%) 0.27
Fever recurrences 15 (18%) 18 (8%) 0.02
Clinical de-compensation

ICU transfer 0 3 (14%) 0.56
Pressor use 0 2 (09%) 1.00
Re-hospitalization 6 (7.2%) 23 (10.7%) 0.51
Mortality 0 1 (04%) 1.00
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Period | Period Il

Prolonged neutropenia

Y

Ciprofloxacin 500 mg BID
in case of coloniisation with ciprofloxacin resistant Gram negative rods: colrimoxazoie 960 mg BiD +
colistin 200 mg TID

- During ten days after allogenic SCT or high-dose Cytarabin:

Ciindamyzein 300 mg TID
or Cefazolin 1000 mg TID Celugomn: 1000 mg T

Antit v
Fluconazele 150 mg QD
- In case of colonisalion with C. krusei or C. glabrala:

Amphaotericin B deaxycholate 200 mg QID No anfifungal prophyiaxis

Febrile neutropenia

A

.- ibicti
imipenem 500 mg QID
(in case of neurological disease: meropenem 1000 mg TID)

EAT until nonfebrile for 5 days OARCORRNSIon sfise 3 e ragerciaes of
- hemodynamically stabie
E focus
Continuation prophylaxis depending on no pulmonary
physician's prefersnce - blood cultures remain negative
Persistent fever: addition of irical Discontinuation antibacterial prophylaxis
vancomyein ! i during empirical treatment
Empirical use of vancomycin discouraged
Positive bloadcultures
A
- Continuation of EAT
- Adding targstad therapy - Switch to targsted therapy

Fig. 1 Prophylaxis and antibiotic treatment protocol
\

2007'den 2011’e
(Donem |, kisitlayici AAT kullanimindan
onceki donem)

2011'den 2014’e

(Donem I, kisitlayici AAT kullanimindan
sonraki donem)

Retrospektif oncesi-sonrasi calismasi




n=494

Episodes of neutropenia

(in 234 patients)

Exclusion
Transition period (n=20)

Other cause of neutropenia (n=112)
- underlying disease

- other cystostatic agents
- no data, treated elsewhere
- muitiple malignancies

Period |
Neutropenia n=162

Period Il
Neutropenia n=200

Chemotherapy n=128

Chemotherapy n=153

SCT n=34

SCT n=47

| Fig. 2 Selection of neutropenic episodes




Table 1 Patient characteristics

Period | Period ||
Total n 97 104
Diagnosis AML 90 (93%) 94 (90%)
High-risk MDS 7 (796) 10 (1096}
Sex Male 465 (479 48 (46%)
Age Years + 5D 507+ 147 534+ 151

Abbreviations: AML acute myeloid leukaemia; MDS myelodysplastic syndrome

Table 2 Characteristics of neutropenic episodes

Neutropenic episodes in period |

Neutropenic episodes in period Il

Total Duration in days Carbapenem started Total Duration in days Carbapenem started

n median (IQR) n % n median (IQR) n %
Chemotherapy 128 19 (14-26) 105 (82) 153 18 (13-25) 123 (80)
Allogenic SCT 34 11 8-17) 11 (32) 47 12 (9-26) 29 (62)
Total 162 18 {12-25) 116 (72) 200 18 (12-26 152 (76)




Primer sonug, notropeni sirasinda AAT olarak
karbapenemlerin ve vankomisinin kullaniimasi
Tedavi gtinleri (DOT)/100 n6tropenik giin
olarak ifade edildi ve kesintili zaman serileri
(ITS) ile analiz edilmis.

imipenem ITS analizi

-16,1 DOT/100 n6tropenik gin degisikligi
(%95 GA - 26,77 - - 1,39)

Genel olarak %21,6 azalma (8,7 DOT/100
notropenik giin)

Carbapenem use
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Fig. 3 |TS analysis of carbapenem use
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Vankomisin kullanimi
- 13,7 DOT/100 no6tropenik giin (%95 GA -

23,75 ila - 3,0) degisikligi
%54,7'lik (14,6 DOT/100 notropenik giin)
toplam azalma

\

Vancomycin use
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Slope period Il -0.147  (-2.196  to 5343) 047
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Slope in DOT/100neutropenic doys/yeor
Fig. 4 IS analysis of vancomycin use




Tum antibiyotiklerin birlikte kullanimi %11,3'lGk
bir azalmayla 155,6'dan 138 DOT/100 no6tropenik

gline dismus.

Table 3 Overall antibiotic use

Days of therapy/100 neutropenic days

Period | Period |1
Therapeutical agents Carbapenems 403 316
Vancomycin 267 12.1
Ceftazidime 0.1 03
Ceftriaxone 08 08
Piperacillin/tazobactam 02 1.1
Penicillin 3.1 38
Aminoglycosides 05 06
Prophylactic agents dindamycin 109 70
Gprofloxacin 658 60.1
Cotrimoxazole * 31 56
Cefazolin 4] 150
Total 15586 1380

*dose > 9%60mg BID



Guvenlik 6lcimleri arasinda 30 guinlik mortalite, AAT'nin erken kesilmesiyle dogrudan iliskili 6lim yok
AAT basladiktan sonraki 30 gtin icinde yogun YBU’ne yatista (dénem I'de 9/116, dénem Il'de 9/152)

bakima yatis ve karbapenemlere duyarl Pozitif kan kiltirlerinde (donem I'de 4/116, donem Il'de 2/152)
mikroorganizmalari iceren pozitif kan kulturleri kayda deger bir fark yok
yer almis.

Table 4 Positive blood cultures with carbapenem sensitive microorganisms within 30 days after discontinuation of EAT

Patient Duration of  Micro-organism in  Days between discontinuation of Focus of infection  Treatment
(sex, age,  initial EAT blood culture EAT and positive blood culture
diagnosis)
Period F51,AML 11 Enterocoarus < Central venous Vancomycin, followed by
1 species catheter amoxicillin
F44 AML 7 Streptococcus mitis 6 Sinusitis Restart EAT with a carbapenem
F &5 MDS 7 Eschenchia colf 1 Urosepsis Restart EAT with a carbapenem,
followed by ceftriacone
M 59, AML 16 Uostridium 7 Translocation of Restart EAT with a carbapenem
perfringens infected rombus ~ + vancomycin
Period M 4% AML 4 Pseudomonas 6 Dental focus Piperacillin/tazobactam +
] aeniginosa tobramycin
M42 AML 5 Enterococcus 17 Unknown Vancomycin
species

Abbreviations: F female; M male; AML acute myeloid leukaemia; MDS myelodysplastic syndrome; EAT empirical antibiotic treatment
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Klinik veya mikrobiyolojik olarak belgelenmis enfeksiyonu olmayan FEN'li hastalarda
antibiyotik tedavisinin siresi ne kadardir?

1. Klinik veya mikrobiyolojik olarak belgelenmis infeksiyonu olmayan FEN'li hematolojik hastalarda
ampirik antibiyotik tedavisi, en az 72 saattir atessiz ve hemodinamik olarak stabil ve baslangictan
beri noétrofil sayisi veya beklenen nétropeni siiresinden bagimsiz olarak asemptomatikse kesilebilir
(All).

2. Tedavi kesildikten sonra hasta en az 24-48 saat yakin klinik gozlem altinda tutulmali, boylece ates
tekrar ederse antibiyotik tedavisine erken baslanabilir (B-I1).

3. Antibakteriyel profilaksi uygulayan merkezler, notropeni devam ettigi sirece ampirik
antimikrobiyal tedaviyi kestikten sonra profilaksiyi yeniden baslamayi distinmelidir (C-Ill).



FEN'li ve klinik veya mikrobiyolojik olarak belgelenmis infeksiyonu olan hastalarda
antibiyotik tedavisinin siresi ne kadardir?

1. FEN'li ve klinik olarak belgelenmis infeksiyonu olan hematolojik hastalarda, infeksiyonun klinik
belirtileri ve semptomlari diizeldiginde ve hasta en az 72 saattir atessiz oldugunda antibiyotik

tedavisi kesilebilir (B-11).

2. FEN'li ve mikrobiyolojik olarak belgelenmis infeksiyonu olan hematolojik hastalarda, tedavi,
infeksiyonun klinik ve mikrobiyol_qf'(ik iyilesmesine kadar (infeksi?/onun elirti ve semptomlarinin
ortadan kalkmasi ve mikrobiyoloji eradlkas(yon) ve en az 4 gunly

uk apireksi ve en az 7 glinlik
antibiyotik tedavisi tamamlanana kadar sirdtrualmelidir (BIII).

3. Her iki durumda da, tedavi kesildikten sonra notropeni devam ederse hasta en az 24-48 saat
yakin klinik gézlem altinda tutulmalidir, bdylece ates tekrarlarsa antibiyotik tedavisi hemen
yeniden baslatilabilir (B-II).

4. Profilaktik antibakteriyel ajanlar veren merkezler, nétropeni devam ettigi siirece ampirik
antibiyotikler kesildiginde bu rejimi yenilemeyi distinmelidir (C-lll).
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Fig. 1. the different strategies in both centers for empirical antibiotic treatment.
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Fig. 2. inclusion and exclusion of patients.



Table 1.
Patient characteristics. For age and HCT-CI score, the median with interquartile
ranges are reported.

EMC(n=305) UZL(n=270) pvalue
Sex 1-000
Male 177 (58%) 150 (55-6%)
Female 128 (42%) 120 (44.4%)
Age (years) 62 (53-69) 61(49-66) 0-024
HCT-CI 2(1-4) 3(2-4) <0-001
HCT-CI (excl pulmonary) 1(0-3) 1(0-3) 0-248
Cardiovascular disease 41 (134%) 44(16-3%) 1-000
Diabetes Mellitus 26 (8-5%) 18(6-7%) 1-000
Obesity (BMI=30 kg/m2) 16 (5-2%) 17(6-3%) 1-000
Moderate/severe hepatic disease 32(10-5%) 7 (2-6%) 0-002
Moderate/severe renal disease 11 (3-6%) 4(1-5%) 0.884
Infection at admission 71 (233%) 36(13-3%) 0-024
Colonization by a resistant pathogen 15 (4.9%) 9(3-3%) 1.000
AML Type 1.000
Favorable 81 (26.6%) 60(22.2%)
Intermediate 72 (23.6%) 82(30.4%)
Adverse 124 (40.7%) 99(36.7%)
Unclassifiable 28 (9.2%) 29(10.7%)
Year of admission < 0.001
2011-2013 0 102 (37-8%)
2014-2016 161 (52-8%) 80(29-6%)
2017-2019 144 (42-7%) 88(32-6%)
MDS 27 (8.9%) 17(6.3%) 1.000




Primer sonlanim noktasi,
kemoterapinin baslamasindan

sonraki 30 glin icinde 6lim veya
YBU kabulii olarak tanimlanan
ciddi bir tibbi komplikasyon

Table S1: Distribution of SMCs and its components in both centers.

EMC UZL Univariate p-value
Death within 30 days | 26 (8 5%) 12 (4-4%) 0-049
ICU admissions within 30 days | 28 (9:2%) 19 (7%) 0-27
Total SMCs | 38 (12-5%) 24 (8-9%) 0:17
Male | 23 14 0-30
Female | 15 10 0-38




[Table $2: Hazard ratios for experiencing an SMC in Erasmus MC compared to UZL, adjusted for age at
inclusion, AML risk, HCT-CI score (excluding pulmonary values) and year of admission.

Hazard ratio for an SMC (95% CI)
Medical center 1.458 (0.802 -2.652) - Medical
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Figure 53: Cox regression of the number of SMCs in both centers, adjusted for age, non-pulmonary
HCT-CI without pulmonary score 1.194 (1.042 — 1.365) HET-Cl 3enpe'and year of admission.
Year of admizsion 0.935 (0.820 - 1.066)

3 gunlik tedavi ile %12.5 oraninda bir ciddi komplikasyon gozlenirken,
uzatilmis strateji ile %8.9 (p = 0.17).

Ciddi komplikasyon icin HR, 3 glinllk stratejiyle yliksek degil
(HR 1.357,95%CI 0.765 2.409)




Tek merkez, retrospektif calisma
2017-2019 FEN'li AML hastalarinda ardisik tiim KDi epizodlari
Epizodlar antibiyotik tedavisinin uzunluguna gore siniflandiriimis

Tedavi <7 gun surduyse kisa stireli olarak kabul edilmis
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(<10 giin NF bakteriler / €14 glin Staphylococcus aureus veya lugdunensis)

Birincil sonug, her iki grupta da antibiyotigin kesilmesinden sonraki 30 giin icinde KDi niikslerinin sayisi

71 AML hastasi
104 KDi
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Fig. 1. Flowchart of bloodstream infection (BSI) episodes among acure leukemia patients (AML) hospitalized for febrile neutropenia,



Table 2
Initial characteristics of BSI episodes among 104 AML patients with chemo-induced FN.

Short treatment (n = 48)  Long treatment (n = 56) p

Chronic Kidney disease (n, %)
No 45 (93.8) 53 (94.6)
Stage 1 1(2.1) 0
Stage 2 0 0
Stage 3 2(4.2) 3 (5.4)
Corticosteroid treatment (n, %) 1(2.1) 1(1.8) 0.67
Treatment phase (n, %) 0.88
Induction 21 (43.8) 22 (37.9)
Consolidation 13 (27.0) 15 (26.8)
SalvageNon intensive chemotherapy 11 (22.9)3 (6.3) 15 (26.8)3 (5.4)
History of MDR bacteria infection (n, %) 3 (6.3) 5(8.9) 0.89
Severity (n, %)
No 45 (93.8) 39 (69.6) 0.008

il 3(63) 9(16.1)
Duration of neutropenia (median in days, IQR) 23.5 (15-29) 24 (14-32) 0.28
Duration of fever (median in days, IQR) 3 (2-7) 7.5(3-14) 0.02
Duration of antibiotic treatment (median in days, IQR) 6 (6-7) 11 (9.5-14) < 0.001

BSI: bloodstream infection; AML: acute myeloid leukemia; FN: febrile neutropenia; MDR: multi-drug resistant; IQR: inter-quartile

range
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Fig. 2. Distribution of bacteria responsible for bloodstream infection (BSI) episodes among acute leukemia parients (AML) hospiralized for febrile neurropenia.
CoNS: coagulase-negarive staphylococci; CRBSI; carherer-related bloodstream infection.



Tekrarlayan KDi'nin %88'i ( n = 7/8)

7 hasta, 8 tekrarlayan KDI refrakter/tekrarlayan (R/R) AML'si

5 hasta kisa sureli tedavi

olan hastalarda
%38’i remisyonda (n = 36/96)
(cok degiskenli analiz, p = 0.05)

7 Enterobacteriacea
1 KNS

Assessment of risk factors for BSI relapses among AML patienss in FN, univariate and multivariate analysis.

Univariate analysis Muilrivariate analysis
OR 95% p OR 05 d p
Short treatment 606  004-51270 037 457 068-3070 0.11
: 3 pa 078107 pI8
| Duration of neutropenia 1.03  101-1.05 0005 104 1.01-1.06 0.003 I
ever when stopping } } 313 0.08 U483 O.0>-4.83 U.o3
Use of GCSF 0096 0.0035-265 042
Duration of fever 0.98 081-1.18 D81
Primary 1.31 432 _ 399 0.63

BSI: bloodstream infection: AML: acute myeloid leukemia; FN: lebrile neurropenia; GCSF: Granulocyte colony-
stimulating facror; AT: antibiotic treatment; OR: odds ratio: Cl: confidence interval

Notropeni suresi
Tekrarlayan epizotlar 45 giin
(IQR = 28-92)

AT kesilirken 17 hasta hala atesli (kisa streli 8, uzun sireli 9)
Bunlarin arasinda 11'inde inatgi ates icin baska bir etiyoloji:

5'inde invaziv mantar hastaligindan suphelenilmis
5'inde es zamanli baska bir klinik neden, 1’inde tromboz
Uzun tedavi grubundan sadece bir tanesinde KDi relapsi gérildi ( p = 0.53).

Tekrarlamayan KDIi 22.5 giin
(IQR = 14-30)
(p = 0.005)
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Table 1. Admission Characteristics

Characteristic Control Group (n = 512) ECIL4 Group (n = 446) PValue
Age, y, median (range) 58 (16-84) 59 (17-81)
Sex, male/female 329/183 249/197 .005
Hematologic disease
Acute myeloid leukemia 223 (43.5) 217 (48.7)
Multiple myeloma 96 (18.7) 82 (18.4)
Non-Hodgkin lymphoma 51 (10.0) 41 9.2)
Myelodysplastic syndrome 50 (9.8) 31 (6.9)
Acute lymphoblastic leukemia 42 (8.2) 31 (6.9)
Other (Hodgkin, PMF, CMML, CML, SAA) 50 (9.8) 44 (9.9)
Treatment
Chemotherapy 232 (45.3) 189 (42.4)
Acute myeloid leukemia 167/232 (72.0) 152/189 (80.4)
Acute lymphoblastic leukemia 28/232 (12.1) 18/189 (9.5)
Myelodysplastic syndrome 28/232 (12.1) 10/189 (5.3)
Autologous transplant 143 (279) 134 (30.0)
Multiple myeloma 85/143 (59.4) 79/134 (59.0)
Non-Hodgkin lymphoma 43/143 (30.1) 40/134 (29.9)
Hodgkin lymphoma 15/143 (10.5) 9/134 (6.7)
Allogeneic transplant 137 (26.8) 123 (27.6)
Acute myeloid leukemia 56/137 (40.9) 64/123 (52.0)
Myelodysplastic syndrome 22/137 (16.1) 21123 (17.1)
Acute lymphoblastic leukemia 14/137 (10.2) 13/123 (10.6)
Duration of hospitalization, d, median (range) 27 (10-101) 27 (12-79)
Duration of profound neutropenia, d, median (range) 15 (2-78) 15 (3-45)

Data are presented as No. (%) unless otherwise indicated.

Abbreviations: CML, chronic myeloid leukemia; CMML, chronic myelomonocytic leukemia; ECIL4, Fourth European Conference on Infections in Leukaemia; PMF, primary myelofibrosis;

SAA, severe aplastic anemia.



Table 2. Clinical Impact (Admission Periods)

Characteristic Control Group (n = 512) ECIL4 Group (n = 446) PValue
Febrile neutropenia 441 (86.1) 406 (91.0) .020
No. of fever episodes, median (range) 1(0-4) 1(0-4) <.001
0 71 (13.9) 40 (9.0)
1 250 (48.8) 193 (43.3)
2 156 (30.5) 145 (32.5)
3 31 (6.1) 60 (13.5)
4 4(0.8) 8 (1.8)
Bacteremia 156 (30.5) 209 (46.9) <.001
Severe sepsis 51 (10.0) 48 (10.8)
Septic shock 23 (4.5) 21 @4.7)
Infection-related ICU admission 21 (4.1) 22 (4.9)
Mortality during hospitalization
Overall mortality 14 (2.7) 3(0.7) .016
Infection-related mortality g (1.8) 2 (0.4) .068

Data are presented as No. {%) unless otherwise indicated.

Abbreviations: ECIL-4, Fourth European Conference on Infections in Leukaemia; ICU, intensive care unit.



Table 3. Clinical Impact (Fever Episodes)

Charactenstic Control Group (n = 672) ECIL4 Group (n = 6395) PValue
Microbiologically documented infection 174 (25.9) 245{353) <001
% LAy ) Fsepsiomicn ) —
Bacteremia gram-positive 59/174 (33.9) 75/245 (30.6)
Bactaremia coagufase-negative staphylococci 14/174 (8.0) 24245 (9.8)
Fungal sapsis 9/174 (5.2} 17245 (0.4) .00z
Pneumonia 6/174 (3.4) 8/245 [3.3)
Proven invasive pulmonary aspergillosis 1174 00.1) 1/245 (0.1)
Urinary tract infaction 6/174 (3.4) 2/245 (0.8)
Clinically documented infection 168 {25.0} 161 (23.2)
Pneumonia 104/168 (61.9) £88/161 (54.7)
Possible invasive pulmonary aspergillosis 24/168 (14.3) 211161 {13.0)
Probabla invasive pulmonary aspergillosis 25/168 (14.9) 20/161 {12.4)
(Enterolcolitis 26/168 (15.5) 36/161 (22.4)
Skin/soft tissue infection 18/168 {10.7} 71161 {4.3)
Oral cavity/dental abscess 6/168 (3.5 10/161 (6.2)
Sinusitis 6/168 (3.8) 37161 (1.9
Fever of unknown origin 330 (49.1) 289 {41.6) 005
Time to defervescence, d, median (range) 2(1-23 2{1-20) 001
Severe sepsis 51 (76} 51 (73}
Septic shock 25 (3.7 21 (3.0
Infection-related ICU admission 2131 23 (3.3}
Compliance with stewardship SOP flowchart (when applicabla)
Microbiologically documented infection 179/195 ({91.8}
Clinically documented infection 120/127 (94.5)
Fever of unknown origin 215/260 (82.7)
Antibiotic discontinuation prior to neutrophil recovery 91135 289 (41.6) <.001
Microbiologically documented infection 14174 {(18.9) 75/245 (30.6}
Duration of antibiotic therapy, d, median {range) 95 (5-14) 7 {5-21)
Antibiotic days saved, d. median {range) 1(0-8) 4{0-22)
Clinically decumented infection 15/168 (8.9} 54/161 (33.5)
Duration of antibiotic therapy, d, median {range) 10 {6817} 8 (4-15)
Antibiotic days saved, d, median {range) 4(3-7) 35{1-10)
Fever of unknown origin 62/330 {18.8) 160/289 (55.4)
Duration of antibiotic therapy, d. median {range) 9(3-17) 510-19)
Antibiotic days saved, d, median (range) 3{0-12) 5(0-19}
Racurrent fever
Overall 233/672 (34.7) 289695 (41.6} 009
After discontinuation prior to neutrophil recovary 49/91 (53.8) 153/288 (52.9)
While still on antibiotics prior to neutrophil recovery 184/589 {31.7) 136/406 (33.5)
Cause of recurrant fever after discontinuation
Microbiologically documented infection—same as before 1/49 (2.0 6/153 (3.9}
Microbiologically documented infection—diffarent 20/48 (40.8) 67/153 (43.8)
Clinically documented infection—same as befora 2/49 (4.1) 6/153 (3.9}
Clinically documented infection—diffarant 11/49 (22.4) 27183 (178}
Fever of unknown origin 15/49 (20.6) 47/153 {30.7)

Data are presented as No. (%) unless otherwise indicated

Abbrewations: ECIL-4, Fourth European Conference on Infections in Leukaemia; ICU, intensive care unit; SOP standard operating procedure



Table 4. Antibiotic Consumption

[—

Characteristic Control Group {n = 512} ECIL4 Group (n = 446) PValue
Days of antibiotic therapy, madian (range} 14 (0-69) 12 {0-60) 001
Total antibiotic exposure, median {range of daily doses) 24 10-129) 17 (0-82) <.001
Amikacin

Used {yes/no} 444 (86.7) 395 {88.6)

Duration of treatment, d, median (range} 51(1-23) 4{1-20 <.001
Meropenem

Used {yes/no) 455 (88.9) 407 {91.3}

Duration of treatment, d, median (range} 12 (1-53) 10 {1-48) .002
Piperacillin-tazobactam

Usad {yas/no) 9(1.8) 12{2.7)

Duration of treatment, d, median (range) 6 (2-10) 35{3-18)
Cefipime

Used {yes/no} 57 (1.1 9{2.0) <.001

Duration of treatment, d, median (range} 7 (1-25) 10 {4-19)
Aztreonam

Used {yes/no) 23 (4.5) 16 {3.6)

Duration of treatment, d, median (range} 712-31) 85(1-38
Temocillin

Used {yas/no) 7114) 38 (8.5) <.001

Duration of treatment, d, median (range) 5(1-8) 4{1-7)
Vancomycin

Used {yas/no} 282 (55.1) 173 (38.8) <.001

Duration of treatment, d, median (range) 10 (1-38) 8({1-35) .on
Teicoplanin

Used {yes/no) 82 (16.0) 10(2.2) <.001

Duration of treatment, d, median (range} 9(1-32) 12.5 (2-26)
Amaoxicillin-clavulanic acid

Used {yes/no) 28(5.5) 4294 .019

Duration of treatment, d, median (range) 6 (1-20] 3{1-16) 004
Flucloxacillin

Used {yes/no} 6(1.2) 1443.1) 034

Duration of treatment, d, median {range) 5(2-8) 4(1-12)
Total glycopeptide

Used {yes/no) 314 (61.3) 177 (39.7) <.001

Compliance with start rules 143/314 {45.5) 146/177 (82.5) <001
Rationale for association of glycopeptide

Prophylaxis 10/314 {3.2) /177 (0.0

Persisting fever 135/314 (43.0) 14177 (719) <.001

Rising inflammatory parameters 9/314 (2.9} 3N77(17)

MDI 22 sets gram positive 89/314i28.3) 108/177 (61.6) <.001

MDI 1 set pathogenic gram positive 10/314 (2.2} 101177 5.6)

MDI 1 set contaminant gram positive 17/314 (5.4) 14/177 (79)

MDI pneumonia 2/314 (0.6) 2/177 {1.1)

CDI central fine 7/314(2.2) 4/177 {2.3)

CDI skin/soft tissue/oral cavity/dental 27/314 (8.6) 147177 {79}

Septic shock 8/314(2.5) 7177 14.0) ——

Data are presented as No. (%) unless otherwise indicated.

Abbreviations: CDI, clinically documented infection; ECHL-4, Fourth European Conference on Infections in Leukaamia; MDI, microbiclogically documented infection.



Table5. Microbiological Impact

Type of Cuiture Control Group (n = 149) ECIL4 Group {n = 233) PValue
Blood cultures
Gram-positive 73/149 (49.0) 98/233 {42.1) 184
Streptococcus viridans 26/73 (35.6) 28/98 (28.6)
CoNS 20/73 (274) 27/98 (276}
Entsrococcus faecium 10/72 (13.7) 19/98 (19.4)
Staphylococcus aureus 7173 (9.6 14/98 (14.3}
Other gram-positive 1073 (13.7) 10/98 (10.2)
Quinolona resistant 12773 (16.4) 29/98 {29.6}
MRSA 1/7 (14.3) 11471
Methicillin-resistant CoNS 11/20 (55.0} 21/27 (778} .098
Vancomycin-resistant enterococci 1/10 (10.0) 0/19 (0.0)
Gram-neqgative 76/149 (51.0) 135/233 (57.9) 184
Escherichia col 47/76 (61.8) 71/135 (52.6}
Kiebsiella species 7/76 (8.2 28/135 (20.7)
Pseudomonas specias 7176 (9.2} 12/135 {8.9)
Other gram-negative 15/76 (18.7) 241135 (178)
Multidrug susceptible 51/76167.1) 93/135 (68.9)
Quinolone resistant 9/76 (11.8) 1113518.1)
Multidrug resistant 5/76 (6.6} 4/13513.0)
Stool cultures Control group (n = 512} ECIL4 group (n = 446)
CPE 1(0.2} 41(0.9)
Vancomycin-resistant enterococci 16 (2.1} 1{0.2) <00
Clostridioides 15(2.9) 12(2.7)

Data are presentad as No. (%) unless otherwise indicated.

Abbreviaticns: CoNS, coagulase-negative staphylococcs; CPE, carbapenemase-producing Enterobactenacese; ECIL4, Fourth Ewopean Conference on infections in Leukaemia; MRSA,
methicdintesistant Staphylococcus auraus
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Febrile episode

Treatment® . Additional considerations

Streamline/adjust Discontinue

Adults: s
1~ choice:
High-Risk Neutropenia Ceftazidime 2000mg q8hr |
(duration of neutropenia>7 | Cefepime 2000mg g8hr '
days) Piperacillin-Tazobactam |
4000/500mg géhr '
2" choice:

Children: Meropenem 1000mg g8hr

Imipenem-Cilastatin 500/500 |
mg q6hr*

(all duration of neutropenia)

High-risk (low MASCC score)

Adults: Per protocol sepsis of unknown ’
origin.
Standard-Risk Neutropenia

(duration of neutropenia < 7 Low risk (high MASCC score)
days) Amoxicillin-Clavulanate 500/125 |
mg p.o. g8hr + ciprofloxacin '
500mg p.o. q12hr.

Moxifloxacin 400mg p.o. q24hr. '

Suspected CLABSI/ICU transfer
Remove CVC. If CVC removal
is not possible: add
glycopeptide/ oxazolidones

ICU transfer: no information on
3GCR** colonization
consider expanding/
escalating.

Clinical apparent infectious
origin > Expand***

>48 hours of empirical
Identification of a therapy, clinically
causative organism stable, negative

> prompt blood cultures:

streamlining/

adjustment Without fever:
Discontinue empirical

. antibiotics (revert
Clinically apparent focus ,

el to prophylaxis)
clinically stable, no
microbiological
identification =

streamline after 48

Persistentfever:
Consider
discontinuation of
hours. empirical
antibiotics****

Fig. 1 Flowchart for treatment. *For dosages in children, see
www.kinderformularium.nl. *This dose differs from the
EUCAST recommended therapeutic dose for treatment of
invasive P. aeruginosa infection, for rationale see ‘Choice of
Inital Empirical Antimicrobial Therapy/What is the Most
Suitable Empirical Treatment for Febrile Neutropenia?’
*3GCR: third-generation-cephalosporin resistance (e.g., due
to production of AmpC or extended-spectrum beta-lacta-
mases, ESBL). This is only relevant in case a cephalosporin is

used. ***Skin: Gram-positive coverage (e.g, flucloxacillin);
CVC: Gram-positive coverage including coagulase-negative
staphylococci (CNS) (eg. glycopeptide or oxazolidinones
such as vancomycin or linezolid); neutropenic enterocolitis:
anacrobic coverage (e.g, metronidazole). ***In case of neu-
ropenic enterocolitis, no streamlining or discontinuation is
advised except for addition of gram-positive coverage based
on blood cultures. Reprinted with permission from Ned
Tijdschr Hematol 2022;19(4):171-8



Table 8 Synopsis of recommendation: question 5

Recommendation Strength  Quality of
evidence
1. If no fever persists, blood Strong Low

cultures are negative, and the
patient is clinically stable,
empiric therapy should be
discontinued after a total
treatment duration of 48 h

(and revert to prophylaxis)

2. In patients that remain Weak Very low
hospitalized and are clinically
stable with negative blood
cultures but with persisting
fever, consider discontinuation
of antibiotic treatment (revert
to prophylaxis) and expand the
search to find the source of

infection




(21019I,<d? FENIi klinik iyilesme belirtileri olan ve infeksiyon kaniti olmayan hastalarda 7 guinlik intraven6z anti-psddomonal tedaviden sonra
eeskalasyon

Retrospektif, tek merkezli, gbzlemsel kohort bir ¢alisma

AML veya ALL indlksiyon kemoterapisi alan ve belgelenmis infeksiyonu olmadan FEN’li yetiskinler

Ampirik antibiyotik tedavisi <9 glin ve > 9 giin

Birincil sonug, antibiyotiksiz glinlerin sayisindaki fark

ikincil sonuglar ates niiksii, yogun bakim yatislari, ates siiresi, Clostridioides difficile infeksiyonu (CDI)

AAT kesild(ijkten sonra ates (p=0.335), yogun bakim Unitesine yatis (p=0.498) veya CDI (p=0.498) sonrasi ates acisindan gruplar arasinda fark
saptanmadi.

W) Chock fot uodules

9 glinden fazla AAT alan daha fazla hastada AML tanisi vardi (p=0.001).
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Table 2. Comparison of outcomes based on EAT duration.

EAT <9 days (n=19) EAT >9days (n=25) All Patients p-value

Length of Stay, days (median; IQR) 30 (18-34) 32 (28-36) 31.5 (27-35) 0.047
i i . ) 23.012.305) 25 017-30) %
Duration of EAT, days (median; IQR) 6 (4-7) 15 (13-23) 10.5 (6.75-16.5) <0.001
- L R)) 7 130.80) T (/0] T8 (30.7) oot
Duration of restarted EAT, days (median; IQR) 12.5 (5-20.75) 7 (6-11) 7 (6-19) 0.600
Time until recurrence of fever, days (median; IQR) 10 (3-18.25) 3 (24) 3 (3-6) 0.123
Recurrence of fever after discontinuation 4 (21.1) 9 (36) 13 (29.5) 0335

of EAT, n(%)




AAT £ 9 glin grubu
AAT > 9 glin grubuna kiyasla

En az 7 glin ve daha fazla
AT'siz giin (p < 0.001)

Days

25

15

10

Total EAT-Free Days for Encounter

p <0.001

@ EAT </=9days [0 EAT > S days

Figure |. Total EAT-free days for encounter based on EAT duration.




AAT > 9 giin grubunda daha uzun baslangic atesi

goruldi (p < 0.001) ve direncli Gram-pozitifleri
kapsayan antibiyotikler daha fazla (p=0.014).

Initial Duration of Fever

14

12

10

Days

p <0.001

B EAT </=9 days [ EAT > 9 days

Figure 2. Duration of initial fever based on EAT duration.




1992 yilinda Turkiye’de ilk Otolog Periferik Kok Hiicre Transplantasyonu
1993 yilinda Turkiye’de ilk, Dinyada ugtincu Allojeneik Periferik Kok Hiicre Transplantasyonu

Hematoloji servisinde 45, hematopoietik kok hiicre nakli servisinde 12 olmak lGizere hematoloji hastalari
icin toplam 57 yatak kapasitesi mevcuttur.

ECIL-4 (48 saat atessiz, 72. saatten sonra antibiyotik kesmeyi disin....)
2022 yili 72 Allojenik HKHN, 106 Otolog HKHN
178 hastada 66 FEN atagi
66 FEN atagi—> 22 hastada klinik odak+mikrobiyolojik etken
16 hastada klinik odak
28 hastada hicbir odak yok

6dhakstadka ates tekrari; 2’sinde tiflit, 1 hastada PJP, 1 hastada kandidemi,1 hastada mukor, 1 hastada
odak yo

2 ex




Febril nétropeni hematolojik malignansilerin 6nemli bir komplikasyonu

%40 klinik ve mikrobiyolojik odak yok

* Kisa ve uzun sureli antibiyotik tedavisi= Onemli fark yok

Klinik basarisizlik ve bakteriyemi agisindan notropeni dizelene kadar
antibiyotiklerin uzun sireli kullanimina kiyasla, nétrofil sayisindan bagimsiz
olarak kisa sureli kullanim gtvenli

* Hematolojik kanserli hastalar icin antimikrobiyal yonetisim programlarinin
gelistirilmesi



lyilesecegiz ama
unutmadan..




