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Antifungal stewardship

4

Optimize antifungal use

Reduce risk of resistance 

Improve patient outcomes

Minimize toxicity/ adverse sequelae

Lower healthcare cost
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Antimicrobial 
stewardship

Antibiotic stewardship Antifungal stewardship

Patient Population All specialties Mainly 
immunocompromised 
patients

Indications Treatment both empirically and 
targeted. 
Short term prophylaxis like 
surgical prophylaxis

Long term Prophylaxis  
(risk periods) and Treatment

Duration Shorter Prolonged period

Antimicrobial Agents Lots of antimicrobials
Relatively less complex Pk
Prescribers more familiar
Low cost
Toxicity +

Fewer agents 
Complex Pk
Prescribers less familiar
High Cost
Toxicity ++++



ANTIFUNGALS FOR 
SYSTEMIC USE

POLYENES

AMPHOTERICIN

ECHINOCANDINS

MICAFUNGIN

CASPOFUNGIN

ANIDULAFUNGIN

TRIAZOLES

FLUCONAZOLE

ITRACONAZOLE

VORICONAZOLE

POSACONAZOLE

ISAVUCONAZOLE



Antifungal 
Activity 
Spectra



Antifungal treatment strategies 
for invasive fungal infections







WHO fungal priority 
pathogens list 

• WHO recently published the first fungal 
priority pathogens list (WHO FPPL). 

• Aims to focus and drive further research and 
policy interventions 

• To strengthen the global response to fungal 
infections and antifungal resistance.



J Antimicrob Chemother, Volume 70, Issue 8, August 2015, Pages 2362–2368,

Thirty day survival Kaplan–Meier curves in patients with acute leukaemia and candidaemia. 

a) Casposungin non-susceptibility                                           b) MDR

MDR Fungal infection and Mortality
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3% of all hospital admissions and 7.7% of ICU admissions in 
US -  associated with the prescription of systemic antifungals 

30%–50% of antifungal prescriptions could be optimized or 
are inappropriate

Relatively few hospitals have formal AFS programs – 
European survey

Application of core elements for AFS depends on the 
resources and expertise available
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Munoz P Mycoses, 2015, 58 (Suppl. 2), 14–2516P. Mu~noz et al.

AFS metrics

Intervention

Rapid Diagnostics

Oversight

Guidelines

Education

AF use baseline data

AFS team



Prospective Audit and 
Feedback

Formulary restriction & 
Preauthorization

Dose optimization Clinical Education

Core Stewardship 
Strategies



ROLE OF PHARMACIST IN 
ANTIFUNGAL STEWARDSHIP



AFS 
Interventions

IFI Bundles

Escalation/ 
De-escalation

Dose 
optimization  

Identifying 
DDIs

TDM

Microbiology 
Intervention

IV to PO 
Transition

Adequate 
Duration of 

therapy



MICRO 
ROUNDS

ACTIVE 
PHARMACY 

SURVEILLANCE

AFS AT BCMCH

Combined with AMS





Invasive candidiasis bundle
At the time therapy is being started

• Perform 2 high-volume blood cultures 
(40 mL) prior to starting therapy

• Removal of existing CVCs within 24 h of 
diagnosis

• Initial appropriate selection and dosing of 
antifungals considering local epidemiology 
started within 12 h of culture

• Ophthalmological exam within the first 
week of diagnosis

After starting therapy

• Follow-up blood cultures daily until 
clearance of candidemia is documented

• Echocardiography in patients with 
persistent fungemia, fever, or new cardiac 
symptoms

• Assessment of clinical efficacy 3–5 d after 
starting therapy and evaluating the need for 
alternative therapy based on culture 
identification and susceptibility results are 
available

• Administration of at least 2 wk of therapy 
after clearance of blood cultures (longer 
with organ involvement)

• Step-down to oral fluconazole therapy in 
patients with a favorable clinical course and 
an isolate with documented susceptibility
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Invasive aspergillosis management bundle
At the time therapy is being started

• Serum galactomannan test repeated twice in 
patients not on mold-active azole prophylaxis

• CT imaging of chest and/or sinus/brain in 
patients with symptoms localized at these 
signs

• Early bronchoscopy (within 48 h) with 
cytology examination and culture of BAL 
fluid, measurement of galactomannan 
antigen titer in BAL

• Initial appropriate selection and dosing of 
antifungal agents considering previous 
antifungal exposure and local epidemiology

• Systematic screening for drug interactions 
using a computerized drug interactions 
database for any patient starting or stopping 
a triazole antifungal agent

After starting therapy

• Periodic (eg, weekly) testing of serum 
galactomannan (if aspergillosis) as an 
adjunct criterion to assess treatment 
response

• TDM of voriconazole and posaconazole and 
possibly isavuconazole serum levels to 
document adequate drug exposures

• Assessment of therapy appropriateness
based on microbiological, culture, or 
histological results

• Repeat chest CT imaging after 3–4 wk and 
periodically based on response, to assess 
infection status and/or progression

• Step-down to oral triazole therapy in 
patients with a favorable clinical course

Antifungal Stewardship Recommendations • jid 2020:222



ROLE OF PHARMACIST IN 
ANTIFUNGAL TDM





Step 1: TDM 
Planning & 

Coordination

ID clinician identifies need for TDM 
(new or ongoing Voriconazole therapy)

ID clinician informs ID Clinical 
Pharmacist (ID CP)

ID CP contacts TDM Clinical 
Pharmacist (TDM CP) with:

•Patient details

•Start date of Voriconazole

•Current dose and frequency

TDM CP:

• Calculates ideal sampling date (typically 
Day 5)

•Recommends morning trough sample 
(30 mins before dose)

• Informs central lab:

•Sampling date & time

•Tube type (EDTA - purple top)

•Plasma separation instructions 

Step 2: Sample 
Collection & 
Processing

Patient reports to central lab at 
informed date/time

Lab technician:

•Collects blood in EDTA tube

•Centrifuges to separate plasma

•Labels and sends plasma to Analytical 
Chemistry Lab

Step 3: Sample 
Analysis & 
Reporting

Analytical Chemistry Lab:

•Performs LC-MS/MS analysis

•Validates and reports:

•Patient/sample ID

•Trough level (mg/L)

•Sampling time

•Therapeutic range reference 
(e.g., 1–4 mg/L)

Report shared with ID CP, TDM CP, 
and ID clinician

Patient's demographic details, 
sampling details and report 

documented by TDM CP

OP Voriconazole 
TDM Workflow 



Step 4: Interpretation & 
Action

TDM CP + ID CP interpret level in clinical 
context (hepatic function, albumin, drug 

interactions, response)

Recommend:
 Continue current dose

Adjust dose
Change route or frequency

Repeat TDM if needed

ID clinician:
Finalizes plan

Documents decision
Communicates with patient

Step 5: Follow-Up

Schedule repeat TDM if:
Dose adjusted

Clinical deterioration
Suspected toxicity or subtherapeutic 

level
Monitor LFTs and adverse effects 

regularly

OP Voriconazole 
TDM Workflow 





ANTIFUNGAL DIAGNOSTIC 
STEWARDSHIP



Case scenario

67-year-old female admitted in the ICU with Stroke. 
Poorly controlled diabetes. She has urethral catheter. 
Urine routine shows Yeast in urine
Urine C/s – Candida albicans sensitive to Fluconazole



High Prevalence 80% patients with candiduria were asymptomatic.

Guideline Non-Adherence 47%  not managed per IDSA guidelines; 43% asymptomatic, 
61% symptomatic (P = 0.01).

Overtreatment in Asymptomatic 93% of guideline-discordant asymptomatic cases received 
antifungals unnecessarily.

Treatment Duration 33% of non-guideline asymptomatic cases treated >7 days, 5% 
>14 days.

Antifungal Choice Fluconazole (96%) most common in asymptomatic cases, 
followed by micafungin (4%).

Jacobs et al. (2018). Antimicrob Agents Chemother, 62:10.1128/AAC.01464-17



2016 IDSA CPG for the Management of Candidiasis

Who is at the risk of 
Invasive Candidiasis from 

Candiduria

Neutropenic patients

Patients with renal allografts

Patient who will undergo urological 
manipulation

Patients with significant urinary 
obstruction

Infants with Low birth weight

Asymptomatic Candiduria

Remove indwelling catheters

Antifungals warranted only 
in high - risk patients



ANTIFUNGAL STEWARDSHIP IN ICU



Thomas-Rüddel, Daniel O. et al. Risk Factors for Invasive Candida Infection in Critically Ill Patients
CHEST, 2022, Volume 161, Issue 2, 345 - 355

Risk Factors for Invasive Candida Infection 
in Critically Ill Patients

A Systematic Review and Meta-analysis





De Pascale et al. (2023). Intensive Care Med, 49:681–684.



CandiSep RCT

Bloos F et al., Intensive Care Medicine 2022; 
48:865–875

(1 → 3)-β-D-Glucan-guided antifungal therapy 
in adults with sepsis 

Compared BDG-guided early discontinuation or 
continuation of empirical antifungal therapy 

against standard care

Rate of patients not on antifungal therapy. The figure shows Kaplan–Meier estimates 
of the rate of patients not on antifungal therapy according to the (1 → 3)-β-d-glucan-
guided (BDG) and the control-group



Opportunities: Antifungal stewardship in SOT

Summary of IFI prevalence and timing when those 
fungal infections normally occur as well as 
prophylaxis recommendations for selected organ 
transplantations and fungal pathogens.

Transpl Infect Dis. 2022;24:e13855.



Importance of 
Antifungal 

Stewardship in 
Haematology

Rationale: High costs, 
toxicity (e.g., 

amphotericin B), and 
rising antifungal use 
justify stewardship.

IFD Burden: Invasive 
fungal diseases (IFDs) 

common in 
haematologic 

malignancies (e.g., 
acute leukemia), with 

high 
morbidity/mortality.

Risk Factors: 
Neutropenia duration, 
chemotherapy cycles, 

and 
immunosuppression 
(e.g., HSCT, GvHD) 
increase IFD risk.

Emerging Resistance: 
Azole-resistant 

Candida (e.g., C. 
glabrata) and 

Aspergillus spp. 
emerging, driven by 
prophylaxis overuse.

Challenges and 
Microbiology

Diagnostic Limits: 
Poor tools (e.g., no 
rapid tests) lead to 
empirical overuse; 

non-culture tests (e.g., 
galactomannan) may 
improve stewardship.

Yeasts: Candida 
albicans dominant, 

but non-albicans spp. 
(C. krusei, C. glabrata) 

rise with azole 
prophylaxis in HSCT.

Moulds: Aspergillus 
spp. (A. fumigatus, A. 
flavus) key in HSCT; 

risk tied to 
neutropenia and 

GvHD.

De-escalation 
Difficulty: Empirical 
therapy hard to stop 
without diagnostics, 

complicating 
stewardship efforts.

Strategies and 
Recommendat

ions

Prophylaxis: Azoles 
(e.g., posaconazole for 
AML, voriconazole for 
HSCT) recommended; 
TDM optimizes dosing 
(e.g., voriconazole >1 

mg/L).

Treatment: Empirical 
(liposomal 

amphotericin B) and 
pre-emptive 

(diagnostic-driven) 
strategies used; 

voriconazole first-line 
for CNS IFD.

TDM Role: Essential 
for itraconazole (>0.5 
mg/L), voriconazole 

(>1 mg/L), 
posaconazole (>0.7 

mg/L prophylaxis) to 
ensure efficacy, 
reduce toxicity.

Future Needs: 
Multidisciplinary 

teams, local 
guidelines, and better 
diagnostics (e.g., PCR, 
CT) to enhance AFS.

Riera, F. (2023). Hosp Pharm Eur

Opportunities: Antifungal stewardship in Hematology



Challenges for AFS

Patients with IFD – complex and co – morbidities

Complex diagnostics

High case mortality rates and toxicities

Focus on IFI prevention

Effective surveillance of IFDs

Need for Multidisciplinary team involvement





Summary

• Huge Need for Antifungal Stewardship

• Pharmacists play a critical role in Antifungal Stewardship
• AFS Interventions

• AFS - Diagnostic stewardship

• AFS Opportunities - ICU, Transplant setting

• Pharmacists : Key in Antifungal TDM



THANK YOU
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