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16.1 Introduction

Antimicrobials are among one of the most crucial advances in the field of health-
care. These drugs are the mainstay of therapy in the management of infections
and prompt initiation provides survival advantages in patients with sepsis and
septic shock [1, 2]. Hence early and appropriate use has been promoted vigor-
ously in recent times as a standard of care in sepsis management [2]. However
many studies report that majority of hospitalized patients were exposed to broad-
spectrum antimicrobials and this exposure is often unnecessary, suboptimal, and
inadequate [3, 4]. these observations have also pointed out a significant scope of
improvement in antimicrobial prescriptions and an urgent need for antimicrobial
stewardship.

It is largely noticed that special patient populations (E.g. Cancer patients, immu-
nocompromised patients, anti-cancer therapy patients) were excluded from antimi-
crobial stewardship program (ASP) research. On the contrary, this special population
should have been the most important groups for ASP. The last updated guidelines
make ASP mandatory across the spectrum of health care. However, no specific rec-
ommendations were made for this subset of patients [4].
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Although basic stewardship tenets (pre-authorization, prospective audit and
feedback) are applicable, there are novel aspects in caring for oncology patients. In
the present chapter, we make an attempt to evaluate that aspect of care of cancer
patients.

16.2 Evolution of the Concept of Antimicrobial Stewardship

As with any other medication, antimicrobials also have serious adverse reactions,
and the development of antimicrobial resistance(AMR) is one such emerging and
disturbing public health issue [5, 6]. This concern was first raised by Sir Alexander
Flemming when he pointed out that ‘inappropriate use of Penicillin may lead to
adaptation of bacteria against it’. [7] This was a reality soon after the discovery of
penicillin when the first methicillin-resistant Staphylococcus Aureus (MRSA) iso-
late was discovered and reported in 1964 [8, 9]. During the following decades, sev-
eral reports of antimicrobial discoveries and emerging infectious microbes were
published in the medical literature. The first time in a futuristic article in the year
1996 it was finally identified that there is a causal relation between antimicrobial
use and developing resistance and a robust large-scale method is urgently needed to
address this problem [10]. “Stewardship” term was also coined in this context for
the first time. This fight with microbes was a global crisis and the discovery of anti-
microbials was not able to keep pace with new and emerging resistance [11, 12].
Resistant infection in patients causes a high risk of mortality and at least two times
higher cost implications in comparison to susceptible isolates infections [13]. In
fact, inappropriate use of antimicrobials can have an adverse effect on the health of
patients who were not even exposed to antimicrobials, because of the emergence of
resistant infections at the community and institutional level and pose a significant
threat to lives [4, 5]. Citing these emerging concerns the Society for Healthcare
Epidemiology of America (SHEA) and Infectious Diseases Society of America
(IDSA) released guidelines for the prevention of antimicrobial resistance in hospi-
tals [14]. Ten years later SHEA and IDSA formally adopted the “Antimicrobial
Stewardship” term and released guidelines to develop Antimicrobial Stewardship
programs (ASP) [15].

ASP formally described by IDSA, SHEA, and Pediatric infectious disease soci-
ety (PIDS) as “Coordinated interventions designed to improve and measure the
appropriate use of antimicrobial agents by promoting the selection of the optimal
antimicrobial drug regimen including dosing, duration of therapy, and route of
administration.” [16] These societies strongly recommend the need for ASP at the
institutional level and even advocate the need for a legislature for implementing
ASP effectively. Last updated guidelines issued jointly by these societies for imple-
mentation of ASPs [4]. Similarly, ASP is strongly recommended in Joint Commission
International (JCI) publication [17]. This document mandates ASP across all spec-
trum of healthcare, including cancer and transplant patients.
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16.3 Focus of Antimicrobial Stewardship
in Oncology Patients

ASP interventions are challenging in immunocompromised, complex oncology
context, because of difficulty in accurate diagnosis and higher than usual rates of
invasive infections [18]. And for the same obvious reasons, patients with cancer
have higher frequency of infection, and antibiotics exposure than the general popu-
lation. This leads to unusually high antimicrobial pressure on the patient’s own nor-
mal microbial flora and surrounding environment. In past several years this immense
antimicrobial pressure have grown up and led to emergence of resistant MDR
microbes and high prevalence of CDI [19-22]. Antimicrobial resistance warrants
empirical higher antimicrobials which further increases selection pressure. This
vicious cycle is ultimately responsible for higher length of stay in Intensive care
units and poor outcomes [23].

There are several opportunities to reduce unnecessary antimicrobial use and
hence universal goals of providing timely, efficacious and safe antimicrobials to
treat infection and limiting ecological impact of antimicrobials is applicable to
oncology patient’s population also [4, 23].

One interventional study demonstrated that antibiotics use, emergence of MDR
organisms and clostridium difficile infections (CDI) emergence was reduced in can-
cer patients by adapting to ASP interventions with significant harm, and this ulti-
mately can boost patient’s health, and reduce medical cost and long term defects [24].

16.4 Summary of Core Elements
of Antimicrobial Stewardship

CDC and IDSA have prescribed core elements that should be incorporated in insti-
tutional ASPs, a summary of these elements is provided in (Tables 16.1 and 16.2)
[4, 25].

Apart from usual stewardship elements and interventions we could identify some
specific elements related to stewardship in oncology patients. We shall elaborate on
unique factors and interventions in practice of ASP for oncology patients.

16.5 Leadership Commitments

CDC guidelines for ASP suggest a crucial leadership commitment for implementa-
tion of the program. Extending the benefits of ASP to oncology patients is urgently
needed [18]. The concept of ASP has been woven around the key role of Infectious
disease expert and pharmacist; however integration of intensive care in leadership is
vital in critical oncology patients for success of ASP.
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Table 16.1 Core elements of antibiotic stewardship [4, 25]

Core element

Summary

Leadership To establish ASP, ensure close collaboration and adequate resource
commitment allocation for ASP, formulate strategy, and ensure feedback regulation
Accountability ASP leader and co-leaders responsibilities to ensure activities and

functioning

Pharmacy expertise

ASP trained physician and/or pharmacist to monitor the whole program

Action
implementation

Interventions to promote appropriate antibiotics use (Table 2)

Tracking

Regular interval audits of interventions and outcome measures
Antibiotics use measures: Maintaining and auditing pharmacy record
systems data with benchmarks

Outcome measures: CDI rates, antibiotics resistance patterns
Process/quality measures: Compliance measures, preauthorization audits,
adherence to local treatment guides

Reporting

Provide key stewardship updates and antibiograms to physicians,
pharmacists, nurses, other key stakeholders and administrations

Education

One of the key components but not effective as an independent measure
for stewardship
Implement robust infection control and preventive strategy

Table 16.2 Action implementation

Elements Summary
Priority ¢ Pre-authorization,
interventions: * Prospective audit and feedback to limit the use, duration of

restricted antibiotics, promote a prompt de-escalation
* Facility specific treatment guidelines

Clinical pathways:

Mandatory selection of case definition and logical selection of
antimicrobial, based on microbiology lab provided local antibiograms
guidance

Provider-based

¢ Antibiotics time outs

interventions * Assessing drug allergy
Pharmacy-based * Documentation of indications for antibiotics
interventions * Automatic changes from intravenous to oral antibiotic therapy
* Dose adjustments: When needed, such as in cases of organ
dysfunction, especially renal, or based on therapeutic drug monitoring
* Dose optimization
 Duplicative therapy alerts
* Time-sensitive automatic stop orders
* Detection and prevention of antibiotic-related drug-drug interactions
Microbiology based | * Selective reporting of antimicrobial susceptibility testing results
interventions * Comments in microbiology reports
* Rapid diagnostics and testing for galactomannan and 1-3-beta-
D-glucan for rapid bacterial and fungal diagnosis aids
Nursing based * Optimizing microbiology cultures: a proper technique to reduce
interventions culture contaminations

e Intravenous to oral transitions
* Prompting antibiotic reviews (“timeouts”)
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16.6 Clinical Guidelines

ASP stakeholders and oncology clinicians should jointly develop clinical case defi-
nition based guidelines for a judicious approach towards an oncologic patient.
Treatment pathways for febrile neutropenia, antifungal prophylaxis in neutropenia,
cytomegalovirus treatment and prophylaxis guidance are few important clinical
pathways.

Till date, data to support the above notion is not available and not studied in tri-
als, but some studies suggest that implementing such integrative antifungal steward-
ship programs for selection of appropriate therapy in accordance with existing
guidelines, improved efficacy, impact, and reduce toxicity and cost [26-28]. One
study showed significant cost saving when an internal protocol to switch from
Echinocandin to Fluconazole was followed in 70.3% patients based on clinical and
susceptibility criteria [29]. Complete adherence to guideline is rarely possible, but
even partial adherence can give improve outcomes [30, 31]. A closed integrated
group approach (between various specialties E.g. infectious disease, Intensive care
leadership, clinical microbiology, oncology, stem cell transplant teams and phar-
macy) based guidance should be adopted for such a diverse group of patients who
may have many mechanisms of immune paresis.

16.7 Antimicrobial Restriction

Antimicrobial restriction [pre authorization, prospective audit and feedback (PAF)]
is one of the key components in ASP, and hence strongly recommended in IDSA
guidelines [4]. Limited research data is available in this context as oncology patients
are generally considered to be at high risk of resistant infections.

In a study ASP recommendations were able to reduce antimicrobial prescription
(coefficient: —3.221; P = 0.039) during the intervention period, however consump-
tion for same increased (pre-intervention: 84.58 defined daily doses [DDDs]/100
patient-days [PDs]; intervention: 102.52 DDDs/100 PDs) authors concluded that
PAF implementation was based on culture reports and occurred at 72 h only [32].
Another study revealed decreased antimicrobial use (278 vs. 247 DDDs per 100
PDs; P < 0.01). They didn’t noticed any differences in length of stay (LOS), in hos-
pital mortality, or CDI rates [33]. One study using multimodal approach with anti-
biotics restriction at 48 h for febrile neutropenia, found that vancomycin
discontinuation was increased from 31% (31/100) pre-intervention to 70% (70/100)
post-intervention (P < 0.0001) [34]. One study focusing on carbapenem restriction
based on extensive education, consultation and computerized clinical decision sup-
port found decreased carbapenem use post interventions (78.43 vs. 67.43 days of
therapy [DOTs]; P = 0.018) demonstrating no differences in all-cause mortality
(6.54 and 6.57 deaths per 1000 PDs; P = 0.926). However, reduction in resistance
pattern was not observed during the study period [35].
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Paucity of data, for the role of preauthorization in oncology patients has probably
resulted from a likely increased risk of delaying antibiotics and high risk of resistant
infection in this subset of patients. Similarly data for PAF was also not evaluated in
large studies, hence not rendered reliable and should be adopted with due cautions
as more research in the subject matter is needed. However antimicrobial restriction
post administration can be adopted and considered for future research [36].

16.8 Antimicrobial Cycling

This strategy involves deliberate change of antimicrobial strategy to other effective
regimens and form a part of formulary management in ASP. However IDSA and
SHEA guidelines couldn’t recommend it as an effective measure of Antimicrobial
Stewardship due to conflicting data. A few studies demonstrated no change in mor-
tality and resistance patterns, however raised concerns regarding gram positive
resistance [37, 38]. Another study demonstrated that cycling preserved antibiotics
susceptibility of gram negative bacteria but had increased resistance in Enterococcus
spp.Vancomycin and Ampicillin resistance among Enterococci [39]. hence with the
lack of sufficient evidence this aspect of intervention will require further research.

16.9 Intravenous to Oral Conversion (IV to Oral)

Many transplant centers use Intravenous-to-oral antimicrobial strategy, helping
reduce cost, hospital length-of-stays, and the need for intravenous catheters [40].
Hence now it is strongly recommended in clinical practice guidelines [4].

Reducing the burden of invasive access in oncology patients is certainly one of
the most crucial steps toward infection control and hence it should be considered
even more strongly in oncology patients.

16.10 Biologic Markers as Stewardship Tool

Procalcitonin is a biomarker used to determine risk of sepsis and used as a tool for
de-escalation of antibiotics. A review which included at least 30 publications con-
cluded that due to limited production ability, delayed peak levels, and lower sensi-
tivity, procalcitonin is unlikely to benefit in management of empirical therapy in
neutropenic fever patients [41]. However serial measurements can be of help in
reducing duration of therapy, as in non neutropenic patients [42, 43].
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16.11 Stewardship of Antifungal Agents

Oncology patients, specifically neutropenic patients, are treated with prophylactic
antifungal drugs during the high risk period, as they harbor a higher risk for devel-
oping invasive fungal infections(IFI) [44]. Many a times this prophylactic therapy is
continued way beyond the high risk period and poses a significant threat for devel-
opment of resistant fungal infections and toxicity from drugs.

Rapid diagnostic modalities like biomarkers (E.g Galactomannan, (1-3)-b-D-
glucan levels), rapid candida detection panel (T2 Biosystems Inc), and imaging
modality may enhance ability to diagnose IFIs early [44].

Systematic and standardized implementation of these diagnostics modalities
along with antifungal therapies can contribute to successful implementation of anti-
fungal stewardship. Some small studies indicated that ASP interventions can lead
improvement in patient care and minimization of antifungal therapy use [45, 46].

16.12 Scope of Future Research

Literature search shows that most of the studies for stewardship in oncology patients
are focused on institution specific clinical guidelines and further on de-escalation of
antimicrobials. Hence even after there is enough proven benefits of stewardship
interventions, there is still fair amount of scope exists for future research. Few spe-
cific recommendations have been enumerated in (Table 16.3). Key identified areas
are diagnostic stewardship, pharmacological optimizations strategies and lastly
audits feedbacks and application interventions.

Table 16.3 Scope of future research for antimicrobial stewardship in oncology patients

Diagnostic stewardship — Development of oncology specific antibiograms [47]

— Procalcitonin based differentiation of bacterial sepsis and
de-escalation in oncology subset of patients

— Rapid microbiological diagnostics and its impact

Pharmacological — Role for therapeutic drug monitoring of p-lactams
optimization — Safety of intravenous to oral switch of antibiotics in setting of
bloodstream infections [48]
Prospective Audit, — Differences between syndrome-specific and drug-targeted
feedback, and application intervention [49].
interventions — Safety of preauthorization strategy [50]
— Implementing clinical guidelines of non neutropenic infectious
diseases

— Antimicrobial Prophylaxis [51]
— Oral Vancomycin prophylaxis for Clostridioides difficile
infection [52, 53]
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16.13 Conclusions

» Early and appropriate antimicrobial therapy can be life saving for the oncology
patients. However non judicious use of antimicrobials leads to serious individual,
institutional and ecological consequences.

* Oncology patients provide us with many novel opportunities for antimicrobial
stewardship practice.

e Even in this high risk subset of patients, Antimicrobial stewardship program
(ASP) interventions applied with due cautions can yield reasonably successful
outcomes.

* Before embarking upon stewardship interventions one must ensure contempo-
rary guidance for antimicrobial use in this subset of patients and also consider
local pathogen flora and antibiograms.

* ASP in oncology patients requires a close interaction of infectious disease physi-
cians, pharmacist, oncologist, hematologist and other practitioners.

* Adequate research data is still lacking for ASP in this subset of patients.

* ASP along with a robust infection control program can render sustained positive
effect in this subset of patients.

» Even after proven benefits to ASP in oncology patients, there is scope of signifi-
cant research and practice improvements.

References

1. Kumar A, Roberts D, Wood KE, Light B, Parrillo JE, Sharma S, et al. Duration of hypotension
before initiation of effective antimicrobial therapy is the critical determinant of survival in
human septic shock. Crit Care Med. 2006;34(6):1589-96.

2. Rhodes A, Evans LE, Alhazzani W, Levy MM, Antonelli M, Ferrer R, et al. Surviving sepsis
campaign: international guidelines for management of sepsis and septic shock: 2016. Crit
Care Med [Internet]. 2017 Mar [cited 2021 Jan 20];45(3):486-552. https://journals.lww.com/
ccmjournal/Fulltext/2017/03000/Surviving_Sepsis_Campaign___International.15.aspx.

3. Fridkin S, Baggs J, Fagan R, Magill S, Pollack LA, Malpiedi P, et al. Vital signs: improving anti-
biotic use among hospitalized patients. MMWR Morb Mortal Wkly Rep. 2014;63(9):194-200.

4. Barlam TF, Cosgrove SE, Abbo LM, MacDougall C, Schuetz AN, Septimus EJ, et al.
Implementing an antibiotic stewardship program: guidelines by the infectious diseases society
of america and the society for healthcare epidemiology of America. Clin Infect Dis [Internet].
2016 May 15 [cited 2021 Jan 21];62(10):e51-77. https://academic.oup.com/cid/article/62/10/
e51/2462846.

5. Tamma PD, Avdic E, Li DX, Dzintars K, Cosgrove SE. Association of Adverse Events with
Antibiotic use in hospitalized patients. JAMA Intern Med. 2017;177(9):1308-15.

6. Huttner A, Harbarth S, Carlet J, Cosgrove S, Goossens H, Holmes A, et al. Antimicrobial resis-
tance: a global view from the 2013 world healthcare-associated infections forum. Antimicrob
Resist Infect Control. 2013;2:31.

7. Tan SY, Tatsumura Y. Alexander Fleming (1881-1955): discoverer of penicillin. Singapore
Med J [Internet]. 2015 Jul [cited 2021 Jan 21];56(7):366-7. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC4520913/.

8. Moellering RC. MRSA: the first half century. J Antimicrob Chemother. 2012;67(1):4—11.

9. Cimolai N. Methicillin-resistant Staphylococcus aureus in Canada: a historical perspective and
lessons learned. Can J Microbiol. 2010;56(2):89-120.


https://journals.lww.com/ccmjournal/Fulltext/2017/03000/Surviving_Sepsis_Campaign___International.15.aspx
https://journals.lww.com/ccmjournal/Fulltext/2017/03000/Surviving_Sepsis_Campaign___International.15.aspx
https://academic.oup.com/cid/article/62/10/e51/2462846
https://academic.oup.com/cid/article/62/10/e51/2462846
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4520913/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4520913/

Antibiotic Stewardship in Onco-Critical Patient 179

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

McGowan JE, Gerding DN. Does antibiotic restriction prevent resistance? New Horiz Baltim
Md. 1996;4(3):370-6.

Boucher HW, Talbot GH, Bradley JS, Edwards JE, Gilbert D, Rice LB, et al. Bad bugs, no
drugs: no ESKAPE! An update from the Infectious Diseases Society of America. Clin Infect
Dis Off Publ Infect Dis Soc Am. 2009;48(1):1-12.

Boucher HW. Bad bugs, no drugs 2002-2020: progress, challenges, and call to action. Trans
Am Clin Climatol Assoc [Internet]. 2020 [cited 2021 Jan 22];131:65-71. https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC7358500/.

Barrasa-Villar JI, Aibar-Remén C, Prieto-Andrés P, Mareca-Donate R, Moliner-Lahoz
J. Impact on morbidity, mortality, and length of stay of hospital-acquired infections by resis-
tant microorganisms. Clin Infect Dis Off Publ Infect Dis Soc Am. 2017;65(4):644-52.

Shlaes DM, Gerding DN, John JF, Craig WA, Bornstein DL, Duncan RA, et al. Society
for Healthcare Epidemiology of America and Infectious Diseases Society of America joint
committee on the prevention of antimicrobial resistance: guidelines for the prevention of anti-
microbial resistance in hospitals. Infect Control Hosp Epidemiol. 1997;18(4):275-91.

. Dellit TH, Owens RC, McGowan JE, Gerding DN, Weinstein RA, Burke JP, et al. Infectious

Diseases Society of America and the Society for Healthcare Epidemiology of America guide-
lines for developing an institutional program to enhance antimicrobial stewardship. Clin Infect
Dis Off Publ Infect Dis Soc Am. 2007;44(2):159-77.

Society for Healthcare Epidemiology of America, Infectious Diseases Society of America,
Pediatric Infectious Diseases Society. Policy statement on antimicrobial stewardship by the
Society for Healthcare Epidemiology of America (SHEA), the Infectious Diseases Society of
America (IDSA), and the Pediatric Infectious Diseases Society (PIDS). Infect Control Hosp
Epidemiol. 2012;33(4):322-7.

New_antimicrobial_stewardship_standardpdf.pdf [Internet]. [cited 2021 Jan 24]. https://
www.jointcommission.org/-/media/enterprise/tjc/imported-resource-assets/documents/new_
antimicrobial_stewardship_standardpdf.pdf?db=web&hash=69307456CCE435B 13485439
2C7FATD76.

Robilotti E, Holubar M, Seo SK, Deresinski S. Feasibility and applicability of antimicrobial
stewardship in immunocompromised patients. Curr Opin Infect Dis. 2017;30(4):346-53.
Rangaraj G, Granwehr BP, Jiang Y, Hachem R, Raad I. Perils of quinolone exposure in
cancer patients: breakthrough bacteremia with multidrug-resistant organisms. Cancer.
2010;116(4):967-73.

Mihu CN, Rhomberg PR, Jones RN, Coyle E, Prince RA, Rolston KV. Escherichia coli
resistance to quinolones at a comprehensive cancer center. Diagn Microbiol Infect Dis.
2010;67(3):266-9.

Ohmagari N, Hanna H, Graviss L, Hackett B, Perego C, Gonzalez V, et al. Risk factors for
infections with multidrug-resistant Pseudomonas aeruginosa in patients with cancer. Cancer.
2005;104(1):205-12.

Worth LJ, Thursky KA, Seymour JF, Slavin MA. Vancomycin-resistant enterococcus faecium
infection in patients with hematologic malignancy: patients with acute myeloid leukemia are
at high-risk. Eur J Haematol. 2007;79(3):226-33.

Rolston KVI. The use of new and better antibiotics for bacterial infections in patients with
leukemia. Clin Lymphoma Myeloma. 2009;9(Suppl 3):S357-63.

Mardani M, Abolghasemi S, Shabani S. Impact of an antimicrobial stewardship program in the
antimicrobial-resistant and prevalence of clostridioides difficile infection and amount of anti-
microbial consumed in cancer patients. BMC Res Notes [Internet]. 2020 Dec [cited 2021 Jan
241;13(1):246. https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-020-05085-3
The core elements of hospital antibiotic stewardship programs. https://www.cdc.gov/antibiotic-
use/healthcare/pdfs/hospital-core-elements-H.pdf. Accessed 22 Jan 2021.

Lépez-Medrano F, Juan RS, Lizasoain M, Catalan M, Ferrari JM, Chaves F, et al. A non-
compulsory stewardship programme for the management of antifungals in a university-affiliated
hospital. Clin Microbiol Infect Off Publ Eur Soc Clin Microbiol Infect Dis. 2013;19(1):56-61.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7358500/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7358500/
https://www.jointcommission.org/-/media/enterprise/tjc/imported-resource-assets/documents/new_antimicrobial_stewardship_standardpdf.pdf?db=web&hash=69307456CCE435B134854392C7FA7D76
https://www.jointcommission.org/-/media/enterprise/tjc/imported-resource-assets/documents/new_antimicrobial_stewardship_standardpdf.pdf?db=web&hash=69307456CCE435B134854392C7FA7D76
https://www.jointcommission.org/-/media/enterprise/tjc/imported-resource-assets/documents/new_antimicrobial_stewardship_standardpdf.pdf?db=web&hash=69307456CCE435B134854392C7FA7D76
https://www.jointcommission.org/-/media/enterprise/tjc/imported-resource-assets/documents/new_antimicrobial_stewardship_standardpdf.pdf?db=web&hash=69307456CCE435B134854392C7FA7D76
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-020-05085-3
https://www.cdc.gov/antibiotic-use/healthcare/pdfs/hospital-core-elements-H.pdf
https://www.cdc.gov/antibiotic-use/healthcare/pdfs/hospital-core-elements-H.pdf

180

R.Jainetal.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Micallef C, Aliyu SH, Santos R, Brown NM, Rosembert D, Enoch DA. Introduction of an
antifungal stewardship programme targeting high-cost antifungals at a tertiary hospital in
Cambridge. England J Antimicrob Chemother. 2015;70(6):1908-11.

Mondain V, Lieutier F, Hasseine L, Gari-Toussaint M, Poiree M, Lions C, et al. A 6-year anti-
fungal stewardship programme in a teaching hospital. Infection. 2013 Jun;41(3):621-8.

Bal AM, Shankland GS, Scott G, Imtiaz T, Macaulay R, McGill M. Antifungal step-down
therapy based on hospital intravenous to oral switch policy and susceptibility testing in adult
patients with candidaemia: a single Centre experience. Int J Clin Pract. 2014;68(1):20-7.
Zuckermann J, Moreira LB, Stoll P, Moreira LM, Kuchenbecker RS, Polanczyk CA. Compliance
with a critical pathway for the management of febrile neutropenia and impact on clinical out-
comes. Ann Hematol. 2008;87(2):139-45.

Rosa RG, Goldani LZ, dos Santos RP. Association between adherence to an antimicrobial
stewardship program and mortality among hospitalised cancer patients with febrile neutropae-
nia: a prospective cohort study. BMC Infect Dis. 2014;23(14):286.

Yeo C-L, Chan DS-G, Earnest A, Wu T-S, Yeoh S-F, Lim R, et al. Prospective audit and feed-
back on antibiotic prescription in an adult hematology-oncology unit in Singapore. Eur J
Clin Microbiol Infect Dis [Internet]. 2012 Apr [cited 2021 Jan 24];31(4):583-90. http://link.
springer.com/10.1007/s10096-011-1351-6.

So M, Mamdani MM, Morris AM, Lau TTY, Broady R, Deotare U, et al. Effect of an antimi-
crobial stewardship programme on antimicrobial utilisation and costs in patients with leukae-
mia: a retrospective controlled study. Clin Microbiol Infect Off Publ Eur Soc Clin Microbiol
Infect Dis. 2018;24(8):882-8.

Perreault S, McManus D, Bar N, Foss F, Gowda L, Isufi I, et al. The impact of a mul-
timodal approach to vancomycin discontinuation in hematopoietic stem cell transplant
recipients (HSCT) with febrile neutropenia (FN). Transpl Infect Dis Off J Transplant Soc.
2019;21(2):e13059.

Ko J-H, Kim S-H, Kang C-I, Cho SY, Lee NY, Chung DR, et al. Evaluation of a carbapenem-
saving strategy using empirical combination regimen of piperacillin-tazobactam and amika-
cin in hemato-oncology patients. J Korean Med Sci [Internet]. 2019 Jan 4 [cited 2021 Jan
241;34(2). https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6327090/.

Tverdek FP, Rolston KV, Chemaly RF. Antimicrobial stewardship in patients with cancer.
Pharmacotherapy [Internet]. 2012 Aug [cited 2021 Jan 24];32(8):722-34. http://doi.wiley.
com/10.1002/5.1875-9114.2012.01162.x.

Craig M, Cumpston AD, Hobbs GR, Devetten MP, Sarwari AR, Ericson SG. The clinical
impact of antibacterial prophylaxis and cycling antibiotics for febrile neutropenia in a hemato-
logical malignancy and transplantation unit. Bone Marrow Transplant. 2007;39(8):477-82.
Dominguez EA, Smith TL, Reed E, Sanders CC, Sanders WE. A pilot study of antibiotic cycling
in a hematology-oncology unit. Infect Control Hosp Epidemiol. 2000;21(1 Suppl):S4-8.
Cadena J, Taboada CA, Burgess DS, Ma JZ, Lewis JS, Freytes CO, et al. Antibiotic cycling to
decrease bacterial antibiotic resistance: a 5-year experience on a bone marrow transplant unit.
Bone Marrow Transplant [Internet]. 2007 Jul [cited 2021 Jan 24];40(2):151-5. https://www.
nature.com/articles/1705704.

Seo SK, Lo K, Abbo LM. Current state of antimicrobial stewardship at solid organ and
hematopoietic cell transplant centers in the US. Infect Control Hosp Epidemiol [Internet].
2016 Oct [cited 2021 Jan 24];37(10):1195-200. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5466005/.

Sakr Y, Sponholz C, Tuche F, Brunkhorst F, Reinhart K. The role of procalcitonin in febrile
neutropenic patients: review of the literature. Infection. 2008;36(5):396—407.

Liew YX, Chlebicki MP, Lee W, Hsu LY, Kwa AL. Use of procalcitonin (PCT) to guide dis-
continuation of antibiotic use in an unspecified sepsis is an antimicrobial stewardship program
(ASP). Eur J Clin Microbiol Infect Dis Off Publ Eur Soc Clin Microbiol. 2011;30(7):853-5.
Hayashi Y, Paterson DL. Strategies for reduction in duration of antibiotic use in hospitalized
patients. Clin Infect Dis Off Publ Infect Dis Soc Am. 2011;52(10):1232—40.


http://springerlink.bibliotecabuap.elogim.com/10.1007/s10096-011-1351-6
http://springerlink.bibliotecabuap.elogim.com/10.1007/s10096-011-1351-6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6327090/
http://doi.wiley.com/10.1002/j.1875-9114.2012.01162.x
http://doi.wiley.com/10.1002/j.1875-9114.2012.01162.x
https://www.nature.com/articles/1705704
https://www.nature.com/articles/1705704
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5466005/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5466005/

Antibiotic Stewardship in Onco-Critical Patient 181

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

Hamdy RF, Zaoutis TE, Seo SK. Antifungal stewardship considerations for adults and pediat-
rics. Virulence. 2017;8(6):658-72.

Micallef C, Aliyu SH, Santos R, Brown NM, Rosembert D, Enoch DA. Introduction of an
antifungal stewardship programme targeting high-cost antifungals at a tertiary hospital in
Cambridge. England. J Antimicrob Chemother. 2015;70(6):1908—11.

Mondain V, Lieutier F, Hasseine L, Gari-Toussaint M, Poiree M, Lions C, et al. A 6-year anti-
fungal stewardship programme in a teaching hospital. Infection. 2013;41(3):621-8.

Smith ZR, Tajchman SK, Dee BM, Bruno JJ, Qiao W, Tverdek FP. Development of a com-
bination antibiogram for Pseudomonas aeruginosa bacteremia in an oncology population.
J Oncol Pharm Pract [Internet]. 2016 Jun 1 [cited 2021 Feb 15];22(3):409-15. https://doi.
org/10.1177/1078155215586081.

Yan LZ, Herrington JD. Outcomes of hospitalized neutropenic oncology patients with
Pseudomonas aeruginosa bloodstream infections: focus on oral fluoroquinolone conversion.
J Oncol Pharm Pract [Internet]. 2016 Aug [cited 2021 Feb 15];22(4):584-90. http://journals.
sagepub.com/doi/10.1177/1078155215591389.

Mediwala KN, Kohn JE, Bookstaver PB, Justo JA, Rac H, Tucker K, et al. Syndrome-specific
versus prospective audit and feedback interventions for reducing use of broad-spectrum anti-
microbial agents. Am J Infect Control. 2019;47(11):1284-9.

Paskovaty A, Lucarelli CD, Patel P, Ryan M, Seyboth B, Thackray J, et al. Antimicrobial stew-
ardship efforts to manage a pentamidine shortage. Am J Health-Syst Pharm AJHP Off J] Am
Soc Health-Syst Pharm. 2014;71(23):2014-8.

Mikulska M, Averbuch D, Tissot F, Cordonnier C, Akova M, Calandra T, et al. Fluoroquinolone
prophylaxis in haematological cancer patients with neutropenia: ECIL critical appraisal of pre-
vious guidelines. J Infect. 2018;76(1):20-37.

Ganetsky A, Han JH, Hughes ME, Babushok DV, Frey NV, Gill SI, et al. Oral vancomy-
cin prophylaxis is highly effective in preventing Clostridium difficile infection in alloge-
neic hematopoietic cell transplant recipients. Clin Infect Dis Off Publ Infect Dis Soc Am.
2019:;68(12):2003-9.

Morrisette T, Van Matre AG, Miller MA, Mueller SW, Bajrovic V, Abidi MZ, et al. Oral van-
comycin prophylaxis as secondary prevention against Clostridioides difficile infection in the
hematopoietic stem cell transplantation and hematologic malignancy population. Biol Blood
Marrow Transplant ] Am Soc Blood Marrow Transplant. 2019;25(10):2091-7.


https://doi.org/10.1177/1078155215586081
https://doi.org/10.1177/1078155215586081
http://journals.sagepub.com/doi/10.1177/1078155215591389
http://journals.sagepub.com/doi/10.1177/1078155215591389

	16: Antibiotic Stewardship in Onco-Critical Patient
	16.1	 Introduction
	16.2	 Evolution of the Concept of Antimicrobial Stewardship
	16.3	 Focus of Antimicrobial Stewardship in Oncology Patients
	16.4	 Summary of Core Elements of Antimicrobial Stewardship
	16.5	 Leadership Commitments
	16.6	 Clinical Guidelines
	16.7	 Antimicrobial Restriction
	16.8	 Antimicrobial Cycling
	16.9	 Intravenous to Oral Conversion (IV to Oral)
	16.10	 Biologic Markers as Stewardship Tool
	16.11	 Stewardship of Antifungal Agents
	16.12	 Scope of Future Research
	16.13	 Conclusions
	References




