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Population Is getting older
Malignancies are increasing
New chemotherapy and immunomodulator drugs are increasing

Transplantations are increasing

i1

Immunosuppressed Patients are
increasing all over the world
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Antimicrobial Stewardship
in Hematology Patients

Murat Akova

Hacettepe University School of Medicine, Ankara, Turkey

INTRODUCTION

Among the several risk factors predisposing to infections in hematology
patients, the most important one is neutropenia [1]. Patients with acute mye-
loid leukemia (AML) and those undergoing allogeneic hematopoietic stem
cell transplantation (allo-HSCT) are at the highest risk of developing profound
and persistent (lasting >10 days) neutropenia, which may abate inflammatory
signs and symptoms of infections. Thus, fever may be the only sign of severe
infection. Overall, only up to 50% of patients with febrile neutropenia will
have a microbiologically and/or clinically documented infection. Febrile
neutropenia is a medical emergency and would require the initiation of imme-
diate empirical antimicrobial therapy targeting the most frequent infecting
pathogens. The choice of empirical antibacterials should depend on the local
epidemiology [1-3]. Although this empirical approach will be preventing
early mortality, it may cause an ecological impact that leads to selection of
highly resistant bacteria and pathogens like Clostridium difficile [4.5].
A rational antimicrobial stewardship (AMS) strategy in patients with febrile
neutropenia should include prompt initiation of appropriate empirical antibac-
terials, which should be adapted upon results of cultures when available. The
strategy should also address prophylactic antimicrobial use, duration of empir-
ical and targeted antibiotic therapies, appropriate pharmacokinetics/pharma-
codynamics (PK/PD) applications, and infection control measures in
selected groups of hematology patients. Above all, close cooperation between
primary physician(s) in charge (i.e., hemato-/oncologist) and the infectious
diseases (ID) specialists, the clinical microbiologists, and the clinical pharma-
cists is strongly advised [6].

Antimicrobial Stewardship. http://dx.doi.org/10.1016/B978-0-12-810477-4.00017-9
Copyright © 2017 Elsevier Inc. All rights reserved. 205




Challenging issues?
Barriers?



1. Physician perceptions and attitudes: “My patient is sicker than
yours”

Abbo LM, et al. Infect Dis Clin North Am. 2014;28(2):263-79



1. Physician perceptions and attitudes: “My patient is sicker than
yours”

2. Wide range of possible infectious etiologies with diagnostic
uncertainty
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3. Difficulty in making an early diagnosis

Abbo LM, et al. Infect Dis Clin North Am. 2014;28(2):263-79



4. Urgency for empiric effective antimicrobial theraphy

Abbo LM, et al. Infect Dis Clin North Am. 2014;28(2):263-79



5. Significant drug toxicities and potent drug interactions
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6. Antimicrobial resistance

Abbo LM, et al. Infect Dis Clin North Am. 2014;28(2):263-79



7. Difficulty with controlling the source of infection due to issues,
such as thrombocytopenia

Abbo LM, et al. Infect Dis Clin North Am. 2014;28(2):263-79
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8. Prolonged duration of immunosuppressed state increases the risk
for uncommon presentations of common and uncommon infections

Abbo LM, et al. Infect Dis Clin North Am. 2014;28(2):263-79
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HOSTS




WHAT ARE THE GENERAL
RECOMMENDATIONS?



1. Multidisciplinary approach

Abbo LM, et al. Infect Dis Clin North Am. 2014;28(2):263-79



Multidisciplinary Approach

REVIEW

suor) The impact of infectious diseases consultation on
oncology practice

b

Bruno P. Granwehr® and Dimitrios P. Kontoyiannis

Granwehr BP. Curr Opin Oncol. 2013;25(4):353-9
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e Infectious diseases consultation results in improvec

outcomes in inpatient and outpatient seftings.

e Mortality of S. aureus bacteremia and candidemia is
reduced with infectious diseases consultation.

e Adherence with Intectious diseases recommendaations Is
associated with improved outcomes.

e Routine infectious diseases consultation for outpatient
parenteral antibiotic therapy is associated with more
appropriate utilization of antibiotics,
including discontinuation.

e Telephone, curbside, or other informal consultation is

inferior to bedside consultation, resulting in
increased mortality.

Granwehr BP. Curr Opin Oncol. 2013;25(4):353-9
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2. Guidelines, protocols

Abbo LM, et al. Infect Dis Clin North Am. 2014;28(2):263-79



Alghoritms, Protocols and Guidelines

Teble 1. Principles of antimicrobial steverdship for hematology patidNG.

— Theinitiation of enyiricd antibictic trestment should be pr anddinicd signs, and not by Greadtive proteinor other biomerkers, as stud-
ies of these have shown inconsistent results;® antibictics be initiated on the besis of cdlonizetion by resistant organisiTs.

— Bmpiricd antibictic treatment should never bestate%\gd before takingat least two blood cultures, dongwith relevent speamens fromthe din-

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
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Febrile Neutropaenia

Low-Risk Patients* High-Risk Patients*
Oral Treatment Intravenous ¢
— Cefepime
Treatment
Ciprofloxacin
+
Amoxicillin-
Clavulanate Add aild Add
Metronidazole if: Vancomycin if: Clindamycin if:
Diarrhoea; Haemodynamic instability; Suspected source of
Perianal pain. Suspected catheter-related oral cavity infections
infection;
Cutaneous manifestations of
infection.

Figure 1 Initial antimicrobial selection for the in-patient treatment of FN according to the ASP of the Hospital de Clinicas de Porto Alegre.
*High-risk patients = MASCC score < 21 points; Low-risk patients = MASCC score> 21 points. Low-risk patients were treated with intravenous
antibiotics if they had one or more of the following: presence of clinical comorbidities, FN after high-dose chemotherapy, expectation of
duration of neutropenia > 7 days, documented infection, clinical instability (e.g. hypotension, acute respiratory failure, acute renal failure) and
gastrointestinal intolerance (e.g. severe mucositis, vomiting). ASP, antimicrobial stewardship program; FN, febrile neutropaenia; MASCC,
Multinational Association for Supportive Care in Cancer.

/

Rosa RG, et al. BMC Infect Dis. 2014 May;14:286.
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3. Feed-back

Abbo LM, et al. Infect Dis Clin North Am. 2014;28(2):263-79



Feed-back

*Local antimicrobial resistance rates
*Healthcare associated infections of hospital

*Feed back of infection control measures
*Hand hygiene compliance
*|solation precautions adherence rates

*Reporting inappropriate antibiotic use



Eur J Clin Microbiol Infect Dis (2012) 31:583-590
DOI 10.1007/s10096-011-1351-6

ARTICLE

Prospective audit and feedback on antibiotic prescription
in an adult hematology-oncology unit in Singapore

C.-L. Yeo - D. S.-G. Chan - A. Earnest - T.-S. Wu -
S.-F. Yeoh - R. Lim ¢« R. Jureen « D. Fisher - L.-Y. Hsu
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Fig. 2 Antibiotic prescription trends for National University Cancer Institute, Singapore (NCIS) inpatients pre-intervention and post-antimicrobial
stewardship program (ASP) implementation



4. Rapid diagnostic tests

Abbo LM, et al. Infect Dis Clin North Am. 2014;28(2):263-79



Rapid Diagnhostic Tests

*PCR based tests
* Respiratory system panel test
* Gastrointestinal pathogen test
*Blood PCR test for bacteremia
* Rapid antibiotic resistance test

*Point-of-care tests



Clinical Pathway for Febrile Neutropenia

Fever [A single tympanic temperature measurement of > 38.3°C or a temperature of 38 *C sustained overa 1
hour period | and neutropenia [absolute neutrophil count (ANC) of < 1,000 cells/mm* or an ANC that is
expected to decrease to < 500 cells / mm® during the next 48 h)

Cases

= Don't enter in to the patient’s room without mask.
= The MASCC [Multinational Assodation for Supportive Care in Cancer) Score should be calculated and

nated by the primary physician of the patient.
* Basic diagnostic tests: Complete blood count, CRP, procalcitonin, serum levels of liver enzymes, bilirubin

and bloed urea nitrogen, creatinine), blood culture (At least two sets) and if present from each lumen of
the central venous catheter and chest X-ray.

Antimicrobial
Stewardship
Programme

On admission

||

Appropriate empiric antibiotic therapy have to be initiated according to the patient’s MASCC score

# Low Risk [MASCC=21); If the patients is able to tolerate; oral Ciproflaxacin + Amoxicillin-clavulanate, if
nat, the patients are hospitalized and IV ciprofloxacin + Ampicilline-sulbactam treatment is started.

# High Risk (MASCC<21}; IV Piperacillin-tazobactam or Carbapenem or Ceftazidime or Cefepime.

First Step

Pre ASP Post ASP

+  The initial empiric therapy could be changeg according to clinical condition and microbiological data.

»  Vancomyecin is not a standard part of empiric antibiotic therapy for fever and neutropenia. (These agents
should be considered for special clinical indications, including suspected catheter - related infection, skin
or soft tissue infection, pneumonia or hemodynamic instability).

Add metronidazole for abdominal symptoms and signs or suspect of C.difficile infection
Empiric antifungal coverage should be considered in high-risk patients who have persistent fever after 4-

7 days of a broad-spectrum antibacterial regimen and with no identified fever source.

2015 Jan 2016 Jan 2017 June

Second Step

* |nitial antibiotic therapy can be prolonged if there is suspect of infection.
In the absence of fever and no detection of microorganism, the antimicrobials should be
discontinued after four days.

Third Step

»  Examine and re-image (CT-MR] for new or »  Dbserve 4-24 hours in clinic to ensure that
worsening sites of infection. empiric antibiotics are tolerated and patient

*  Culture, biopsy, drain sites of warsening remains stable prior to discharge for
infection should assess. outpatient therapy.

*  Antibiotic spectrum and dose should be re-
evaluated.



Pre-ASP Post-ASP

n=50 n=45

Mean age (sd; min-max) 57 (15; 21-82) 57 (17; 18-82) 56 (15; 21-84) 0.781

Number of FN attacks per patient (min-max) 1.6 (1-5) 1.63 (1-5) 1.57 (1-4) 0.725

Duration of neutropenia per FN attack 4.2 4.9 35 0.1

Diagnosis
Leukemia 35 (37) 22 (44) 13 (29) 0.127
Lymphoma 26 (27) 12 (24) 14 (31) 0.437
Multiple Myeloma 6 (6) 3 (6) 3 (6) 0.893
4 (4) 2 (4) 2 (4) 0.914
MASCC < 21 (high risk) 81 (85) 45 (90) 36 (80) 0.352

Fatality 20 (21) 15 (30) 5(11) 0.024




Appropriateness of antimicrobials

Appropriate empirical use (first step)

Appropriate adding or changing

antimicrobial (second step)

Appropriate continuation or de-

escalation or discontinuation (third step)

Pre-ASP

Appropriateness/FN

attack (%)

60/78 (77)

19/36 (53)

32/60 (53)

Post-ASP
Appropriateness/FN

attack (%)

52/71 (73)

35/43 (81)

60/71 (85)




26

Gram positive bacteria 19(23) 7(10) 0.020

N
D

Staphylococcus spp 18(22) 6(8) 0.020

=
(92}

Methicillin resistance 12 (67) 3(50) 0.025

N

Enterococcus faecium 1(1) 1(1) 0.925

Ul
o

Gram negative bacteria 35(43) 15(20) 0.003

=
(o)

E. coli 12(15) 7(10) 0.357

=
(o))

K. pneumoniae 11(14) 5(7) 0.190

=
(@)

P. aeruginosa 8(10) 2(3) 0.080

w

Acinetobacter 2(2) 1(1) 0.639

=

Salmonella 1(1) 0(0) 0.348

=

K. oxytoca 1(1) 0(0) 0.348

=
N

Carbapenem resistance 11 (31) 1(7) 0.005

Fungal agents

Candida

N
(o)}

16(20) 10(14) 0.354

1NN TN\ 2912\ N NN



After implementation of ASP, case fatality rate among the patients

with FN decreased.

Appropriate antimicrobial use increased and overall antimicrobial

consumption was reduced.

Bacterial infections and Candida infections decreased.



5. Infection control

Abbo LM, et al. Infect Dis Clin North Am. 2014;28(2):263-79



Infection Control

Review B

Infection control issues in patients with haematological
malignancies in the era of multidrug-resistant bacteria

Markus Ruhnke, Renate Arnold, Petra Gastmeier

Drug-resistant Gram-negative and Gram-positive bacteria are now increasingly identified as a cause of infections in
immunocompromised hosts. Bacteria identified include the multidrug-resistant (MDR) and even pandrug-resistant
Acinetobacter baumannii and Pseudomonas aeruginosa, as well as carbapenem-resistant Enterobacteriaceae spp. The
threat from MDR pathogens has been well-documented in the past decade with warnings about the consequences of
inappropriate use of antimicrobial drugs. Resistant bacteria can substantially complicate the treatment of infections
in critically ill patients and can have a substantial effect on mortality. Inappropriate antimicrobial treatment can affect
morbidity, mortality, and overall health-care costs. Evidence-based data for prevention and control of MDR pathogen
infections in haematology are scarce. Although not yet established a bundle of infection control and prevention
measures with an anti-infective stewardship programme is an important strategy in infection control, diagnosis, and
antibiotic selection with optimum regimens to ensure a successful outcome for patients.

+'t ®

CrossMark

Lancet Oncol 2014; 15: e606-19

Department of Hematology
and Oncology, Paracelsus-
Hospital Osnabriick, Germany
(Prof M Ruhnke MD); Medical
Department, Division of
Haematology, Oncology and
Tumour Immunology, Charité
Campus Virchow Klinikum
(Prof R Arnold MD); and Medical
Department, Division of
Haematology, Oncology and
Tumour Immunology, Charité

Ruhnke M, et al. Lancet Oncol. 2014;15(13):e606-19.



https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruhnke M[Author]&cauthor=true&cauthor_uid=25456379
https://www.ncbi.nlm.nih.gov/pubmed/25456379
https://www.ncbi.nlm.nih.gov/pubmed/25456379

Hospital treatment for
haematological malignancy

\/

Patients with haematological malignancies need
cancer treatment

Transmission of MDRP in
hospital (lack of hygiene)

Stop transmission Nosocomial infection
(FUO, CDI, MDI) during

granulocytopenia

Patients might be asymptomatically
colonised (eg, ESBL, CA-MRSA) before
or after hospitalisation (skin or Gl tract)

Decolonisation

Prophylaxis or treatment with

——
broad-spectrum antibiotic (——)
Identify carriers (infection or selection of MDRP
or Clostridium difficile or fungi)
Reduce antibiotics
Discharged home (might be
still colonised; all MDRPs)

] ) Individuals or patients might be
Patient education exposed to outpatient antibiotic
therapy (eg, quinolones)

Y- _fim

Risk of infection during travel
to all MDRP endemic areas Exposure at home to MDRP (eg, pets, plants, food)

Gl colonisation with contaminated
meat products (eg, ESBL, MRSA)

K.

Figure 1: Settings contributing to transmission of MDR pathogens in patients with haematological malignancies, and infection control interventions
MDRP=multidrug-resistant pathogen. ESBL=extended-spectrum B-lactamase. CA-MRSA=community-acquired meticillin-resistant Staphylococcus aureus.
Gl=gastro-intestinal. FUO=fever of unknown origin. CDI=clinically defined infection. MDI=microbiologically documented infection.

Ruhnke M, et al. Lancet Oncol. 2014;15(13):e606-19.
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In Conclusion






