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Population is getting older 

Malignancies are increasing 

New chemotherapy and immunomodulator drugs are increasing 

Transplantations are increasing 

Immunosuppressed Patients are 

increasing all over the world 



New Antimicrobials- Antimicrobial resistance 

Schaberle, Hack. Trends Microbiol. 2014; 22(4): 165-7 



Barlam TF, et al. Clin Infect Dis. 2016;62(10):e51-77 

https://www.ncbi.nlm.nih.gov/pubmed/27080992
https://www.ncbi.nlm.nih.gov/pubmed/27080992


There are no antimicrobial stewardship 
guidelines focusing on 

immunocompromised patients 
 



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 
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21 years old patient 
AML, HSCT 
Profound neutropenia for 2 months 
Car R P. aeruginosa BSI   
Invazive pulmonary aspergillosis 
Geotrichum clavatum BSI 
E. faecium BSI 
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5. Significant drug toxicities and potent drug interactions 

6. Antimicrobial resistance 

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

8. Prolonged duration of immunosuppressed state increases the risk 
for uncommon presentations of common and uncommon infections 

20 years old, f, AML, HSCT 

Colistin (7) + amikacin + ciprofloxacin 

Chorea athetosis, tremor 

 

35 years old, m, Lymphoma 

Colistin + meropenem 

14th day: Acute kidney failure 

Abbo LM, et al. Infect Dis Clin North Am. 2014;28(2):263-79 
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20 years old, f, AML, HSCT 

Profound neutropenia for 2 months 

Car R P. aeruginosa BSI   

Invazive pulmonary aspergillosis 

Geotrichum clavatum BSI 

E. faecium BSI 

74 years old, m, MDS 

DM, chronic kidney injury 

Profound neutropenia 

Prolonged fever 

Geotrichum capitata BSI 
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5. Significant drug toxicities and potent drug interactions 

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 

8. Prolonged duration of immunosuppressed state increases the risk 
for uncommon presentations of common and uncommon infections 

9. Prolonged exposure to prophylactic antimicrobials 

45 years old, f, AML 

Posaconazole prophylaxis 

Micafungin for Candidiasis 

IPA: L. Amphoterisin B 



IMPLEMENTATION OF 
ANTIMICROBIAL 

STEWARDSHIP STRATEGIES 
FOR IMMUNOCOMPROMISED 

HOSTS  
 



WHAT ARE THE GENERAL 
RECOMMENDATIONS? 

 



1. Multidisciplinary approach 

2. Guidelines, protocols 

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

3. Feed-back 

4. Rapid diagnostic tests 

5. Infection control 



 
 

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

Multidisciplinary Approach 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Granwehr BP[Author]&cauthor=true&cauthor_uid=23736876
https://www.ncbi.nlm.nih.gov/pubmed/?term=Granwehr BP[Author]&cauthor=true&cauthor_uid=23736876
https://www.ncbi.nlm.nih.gov/pubmed/23736876
https://www.ncbi.nlm.nih.gov/pubmed/23736876
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Alghoritms, Protocols and Guidelines 

infected w ith multidrug-resistant organisms, e.g. methi-
cillin-resistant Staphylococcus aureus (MRSA) or Extended-
Spectrum Beta-lactamase (ESBL)-producing organisms; iv)
cohorting of infected patients; v) the use of single rooms
for hematologic stem cell transplant (HSCT) recipients; and
vi) High-Efficiency Particulate Air (HEPA) filtration for allo-
geneic HSCT recipients.10 Antisepsis w ith alcohol-based
hand-rubs is the single most effective hygienic measure in
healthcare institutions and has led to a reduction in overall
nosocomial (hospital-acquired) infection and MRSA trans-
mission.11

There are several key aspects to implementing antimi-
crobial stewardship for hematologic cancer patients. These
require collaboration between the hematologist/oncolo-
gist, the microbiology laboratory, hospital pharmacy and
an infectious diseases (ID) consultation service. 

1) Local surveillance of antibiotic resistance, antibiotic con-
sumption and patient outcomes, including monitoring reports.

Local surveillance in hematology/oncology centers
should be carried out, w ith a review of the situation tw ice
yearly. It includes data on the identity and resistance pat-
terns of blood isolates. Indicator organisms, or a ‘top 10’
list of relevant pathogens should be defined. These are
likely to include the Gram-negative bacteria, Escherichia
coli, Klebsiella, Pseudomonas aeruginosa, Enterobacter, Serratia
and Acinetobacter, and the Gram-positives S. aureus, coagu-
lase-negative staphylococci, Enterococcus and alpha-

hemolytic streptococci. In addition, antibiotic consump-
tion should be monitored, preferentially as Defined Daily
Doses (DDD)/100 patient days or Days on Therapy
(DOT) to allow for comparisons w ith other centers.12 The
DOT unit is particularly useful for pediatric populations. 

Policy decisions need also to be made: i) whether or not
to use antibiotic prophylaxis in certain categories of
patients; ii) the need and frequency of surveillance cultures
to detect colonization, especially when antibiotic prophy-
laxis is used.10 Good surveillance data allow  for fast and
targeted adaptation of empirical regimens and/or prophy-
laxis.13 Resistance patterns of colonizing microorganisms
are often, but not always, indicative of the resistance pat-
terns of subsequent blood isolates in these patients.
M icrobiological investigation of likely infections should
always be carried out, irrespective of what is known or
suspected from previous surveillance cultures. In addition,
outcome data for bacteremic patients (ICU stay, total
length of stay, total and attributable mortality) of the
hematology unit should also be collected to determine and
review the coverage and adequacy of the local empirical
antibiotic regimens. Colonization w ith resistant organ-
isms should impact the choice of empirical therapy regi-
mens only if these organisms have caused significant mor-
bidity and mortality in previous hematology patients. 

2. Multidisciplinary protocols and algorithms on the diagnosis,
prevention and treatment of infections should be developed in col-

Editorials and Perspectives

1822 haematologica | 2013; 98(12)

Table 1. Principles of antimicrobial stewardship for hematology patients.

– The initiation of empirical antibiotic treatment should be prompted by fever and clinical signs, and not by C-reactive protein or other biomarkers, as stud-
ies of these have shown inconsistent results;10 antibiotics should not be initiated on the basis of colonization by resistant organisms.

– Empirical antibiotic treatment should never be started or changed before taking at least two blood cultures, along with relevant specimens from the clin-
ically-suspected sites of infection 

– Risk stratification (low/high risk) for infection should be undertaken according to the Multinational Association for Supportive Care in Cancer (MASCC)
score,14 and should be considered in the empirical therapy algorithm10

– The spectrum of initial empirical therapy should, at the very least, cover common virulent Enterobacteriaceae (Escherichia coli and Klebsiella pneumo-
niae), alsoPseudomonas aeruginosa, and, depending on the setting, and/or prophylaxis strategies, S. aureusincluding MRSA, but not coagulase-negative
staphylococci.

– Individualized risk assessment for multi-resistant pathogens should guide the development of the management algorithms.2 

– Strategies to reassess empirical antibiotic therapy after 2-3 days (i.e. once microbiology results are available) should be implemented, with de-escalation
if possible. 

– The algorithms should guide treatment duration, as outlined in point 2.

– Individualized risk assessments for infection can be undertaken, e.g. identifying clinical parameters that have been associated in the literature with a risk
for secondary infection after a first episode of fever and neutropenia.15

Table 2. Summary of antimicrobial stewardship recommendations for hematology patients.

1.Produce epidemiological data on blood isolates and colonization cultures (especially if prophylaxis is used) on a regular basis. 

2.Record infection-related outcome data (length of stay, infection-related mortality).

3.Discuss microbiology, antibiotic use and outcome data in a local multidisciplinary working group/policy committee consisting of hematologists/ ID physi-
cians/microbiologists/ID pharmacists.

4.Develop multidisciplinary protocols and algorithms on diagnosis, treatment and prophylaxis of fever during neutropenia, including on duration of therapy
for the inpatient as well as outpatient management.

5.Provide ID training for hematologists and clinical hematology training for ID physicians/microbiologists and pharmacists.
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Feed-back 

•Local antimicrobial resistance rates 

•Healthcare associated infections of hospital 

•Feed back of infection control measures 
•Hand hygiene compliance 
• Isolation precautions adherence rates 

•Reporting inappropriate antibiotic use  
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•PCR based tests 
•Respiratory system panel test 
•Gastrointestinal pathogen test 
•Blood PCR test for bacteremia 
•Rapid antibiotic resistance test 

•Point-of-care tests 

Rapid Diagnostic Tests 



2015 Jan 

Antimicrobial 
Stewardship 
Programme 

2016 Jan 2017 June 

Pre ASP Post  ASP 



  Total 

n=95 (%) 

Pre-ASP 

n=50 

Post-ASP 

n=45 

p 

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 3.5 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 

 Solid tumors 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 



  Pre-ASP                     

Appropriateness/FN 

attack (%) 

Post-ASP                   

Appropriateness/FN 

attack (%) 

p 

Appropriateness of antimicrobials       

 Appropriate empirical use (first step) 60/78 (77) 52/71 (73) 0.603 

 Appropriate adding or changing 

 antimicrobial (second step) 

19/36 (53) 35/43 (81) 0.006 

 Appropriate continuation or de-

 escalation or discontinuation (third step) 

32/60 (53) 60/71 (85) <0.001 



  FN attacks      n=152 Pre-ASP    n=81 (%) Post-ASP      n=71 (%) p 

Gram positive bacteria 26 19(23) 7(10) 0.020 

      Staphylococcus spp 24 18(22) 6(8) 0.020 

 Methicillin resistance 15 12 (67) 3 (50) 0.025 

     Enterococcus faecium 2 1 (1) 1(1) 0.925 

Gram negative bacteria 50 35(43) 15(20) 0.003 

     E. coli 19 12(15) 7(10) 0.357 

     K. pneumoniae 16 11(14) 5(7) 0.190 

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

     Acinetobacter 3 2(2) 1(1) 0.639 

     Salmonella 1 1(1) 0(0) 0.348 

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

      Carbapenem resistance  12 11 (31) 1 (7) 0.005 

Fungal agents         

      Candida 26 16(20) 10(14) 0.354 

Total  102 70(86) 32(45) 0.003 



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

Infection Control 
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In Conclusion 

A very special and critical population. 

Early diagnosis, early microbiological 
analysis, early treatment is life saving 

Multi-disciplinary approach and collaboration 

Protocols, algoritms, adherence to guideline 
and feedback increase appropriate 
antimicrobial use. 




