Voriconazole Prophylaxis in Leukemic Patients: A Retrospective Single Centre Study
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BACKGROUND

RESULTS

• Acute leukemia, along with cytotoxic medications used in its management, increases
patients’ risk of opportunistic infections, such as invasive fungal infections (IFIs)
• Antifungal prophylaxis, specifically with posaconazole, is recommended in patients with
acute leukemia receiving induction or consolidation chemotherapy because of its broad
spectrum of activity and efficacy in literature; however, voriconazole may be a suitable
less costly alternative
• In 2010, the Antimicrobial Subcommittee and the Division of Hematology at Sunnybrook
Health Sciences Centre (SHSC) evaluated the literature for antifungal prophylaxis and
concluded that voriconazole would be as efficacious as posaconazole in preventing IFIs
at a lower cost
• Although no signal for concern with using voriconazole for antifungal prophylaxis in
acute leukemia patients has been observed, no formal evaluation of safety and efficacy
outcomes for voriconazole antifungal prophylaxis in acute leukemia patients had been
completed at the site

Figure 1. Patient Allocation
490 patient cases identified by HDR, SPIRIT and OPIS

Excluded (n=22)
No diagnosis of AML or ALL (n=1)
Received treatment antifungal doses for an IFI
at eligibility assessment admission (n=11)
No aggressive chemotherapy (n=1)
Treated as outpatient (n=1)
Admitted prior to 2010 (n=8)

OBJECTIVES

Primary: to determine the efficacy of voriconazole antifungal prophylaxis in acute
leukemia patients by identifying the incidence of IFIs
Secondary: to determine the safety of voriconazole antifungal prophylaxis in acute
leukemia

METHODS
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Excluded (n=293)
No diagnosis of AML or ALL (n=9)
No aggressive chemotherapy (n=278)
Transferred to another facility (n=5)
Received treatment antifungal doses for an IFI
at eligibility assessment admission (n=1)
Control Cohort
83 patient cases

Voriconazole Cohort
92 patient cases
Table 1. Baseline Characteristics

Voriconazole
(n=92)a

Control
(n=83)b

Mean
Range

55±14
18-73
42 (45.6)

50±15
18-74
36 (43.4)

AML
ALL

86 (93.5)
6 (6.5)

36 (43.4)
47 (56.6)

Characteristic

Male sex - no. (%)
Primary diagnosis - no. (%)
Hospital location - no. (%)
Length of stay – no. (%)

Ward
ICU

88 (95.7)
4 (4.3)

83 (100)
0 (0)

Mean
Range

34±16
5-125

27±21
4-107

Comorbidities – no. (%)
Any comorbidity
12 (13)
CHF
0 (0)
DM
10 (10.9)
COPD
2 (2.2)
Critically Ill Patients – no. (%)
Pitt Bacteremia Score ≥4
0 (0)
APACHE II Score ≥20
0 (0)
Total neutropenic days – no. (%)
0-7
5 (5.4)
8-21
27 (29.3)
>21
42 (45.7)
Counts did not recover
18 (19.6)
Antifungal use with previous admission – no. (%)
Prophylaxis
12 (13)
Treatment
6 (6.5)d
Prophylactic G-CSF use – no. (%)
9 (9.8)
a15

P value
0.008
0.9
<0.0001
0.1
<0.0001

Abbreviations: IFI – invasive fungal infection
aGeneralized Estimating Equation analysis results

Table 4. Voriconazole Tolerability and Adverse Effects (n=91)
Any event – no. (%)

Abbreviations: HDR – Health Data Resources; SPIRIT – Stewardship Program Integrating Resource Information Technology; OPIS – Oncology Patient Information
System; AML – Acute Myeloid Leukemia ALL – Acute Lymphoblastic Leukemia

Age - years

Study Design
• Retrospective chart review of patients at SHSC
• A comprehensive literature search was completed using MEDLINE (1946 to October
2017), Embase (1947 to October 2017), and the Cochrane Collaboration to determine a
literature-based weighted mean incidence of proven or probable IFIs in patients who
received posaconazole antifungal prophylaxis
Inclusion Cases and Controls: adult patients (≥18y) admitted to SHSC from March 12th,
2010 to December 31st, 2017 (cases and controls); expanded to include adult inpatients
back to January 1st, 2005 (controls only); diagnosed with either acute myeloid leukemia
(AML) or acute lymphoblastic leukemia (ALL) and received induction or consolidation
chemotherapy; received voriconazole for antifungal prophylaxis (cases only); received
either fluconazole or no antifungal prophylaxis (controls only)
Exclusion Criteria: did not receive chemotherapy; received chemotherapy as an
outpatient; transferred to another facility; received previous antifungal prophylaxis with
voriconazole (controls only)
Outcomes
Primary: incidence of proven or probable IFI within 100 days of starting chemotherapy, as
defined by the European Organization for Research and Treatment of Cancer/Invasive
Fungal Infections Cooperative Group and the National Institute of Allergy and Infectious
Diseases Mycoses Study Group (EORTC/MSG) Consensus Group
Secondary: mortality within 100 days of starting chemotherapy; voriconazole-associated
adverse effects; incidence and reason of voriconazole discontinuation due to adverse drug
events; fungal cultures associated with IFIs
Statistical Analysis
• Data were analyzed using GraphPad InStat (version 3.05, 32-bit for Win95/NT; GraphPad
Software Inc, La Jolla, California)
• Literature-based weighted mean of incidence of IFIs was calculated from 7 identified
posaconazole studies
• A generalized estimating equation (GEE) model was used to assess the relationship
between incidence of IFIs to case and control groups adjusting for the correlation
among repeat observations on patients using an independent correlation structure
• Fisher’s exact test was used to compare nominal data
• Two-sided unpaired t-test was used to compare normally distributed interval data with
equal standard deviations
• Two-sided unpaired t-test with Welch correction was used to compare normally
distributed interval data with unequal standard deviations
• Two-tailed Mann-Whitney test was used to compare interval data that failed the
normality test
• Statistical significance was defined as p<0.05

Control Cohort (n=376)

Voriconazole Cohort (n=114)

Table 3. Incidence of Invasive Fungal Infections and Mortality in Voriconazole Versus Control Patients
Voriconazole (n=92) Control (n=83) P value Odds Ratio (95% Confidence Interval)
Proven or probable IFI - no. (%)
3 (3.3)
6 (7.2)
0.2a
0.43 (-2.26-0.58)a
Mortality - no. (%)
16 (17)
11 (13)
0.4
1.38 (0.60-3.17)
Cause of death – no. (%)
Arrhythmia
1 (1)
0 (0)
Cancer
5 (5)
1 (1)
Cardiac arrest
1 (1)
0 (0)
Hemorrhage
2 (2)
2 (2)
IFI
1 (1)
1 (1)
Infection
6 (7)
6 (7)
Stroke
0 (0)
1 (1)
-

Odds Ratio

(95% Confidence Interval)

-

1.10 (0.60-1.99)
18.71 (7.35-47.66)
0.12 (0.01-2.22)
-

8 (9.6)
0 (0)
8 (9.6)
0 (0)

0.6
0.8
0.5

1.41 (0.54-3.63)
1.14 (0.43-3.05)
4.61 (0.29-97.57)

0 (0)
0 (0)

-

-

9 (10.8)
37 (44.6)
25 (30.1)
12 (14.5)

0.3
0.04
0.04
0.4

0.47 (0.15-1.47)
0.52 (0.28-0.96)
1.95 (1.05-3.63)
1.44 (0.65-3.20)

2 (2.4)c
4 (4.8)d
2 (2.4)

0.01
0.8
0.06

6.08 (1.32-28.02)
1.38 (0.37-5.07)
4.39 (0.92-20.96)

voriconazole cases second admission for a prior voriconazole case included in the study
b14 control cases subsequent admissions for a prior control case included in the study
cBoth had fluconazole antifungal prophylaxis
dEmpiric antifungal therapy with no documented fungal infection based on study definition of invasive fungal infection
Abbreviations: AML – acute myeloid leukemia, ALL – acute lymphoblastic leukemia, ICU – intensive care unit, CHF – congestive heart failure, DM –
diabetes mellitus, COPD – chronic obstructive pulmonary disease, APACHE II – Acute Physiology and Chronic Health Evaluation II, G-CSF –
granulocyte colony-stimulating factor

Table 2. Incidence of Invasive Fungal Infections in Study Voriconazole Patients Versus Literature Posaconazole
Patients
Voriconazole
Posaconazole*
Odds Ratio
P value
(n=92)
(n=818)
(95% Confidence Interval)
Proven or probable IFI - no. (%)
3 (3.3)
20 (2.4)
0.5
1.34 (0.39-4.62)
Abbreviations: IFI – invasive fungal infection
*Posaconazole outcomes determined from a literature-based weighted mean of 7 studies evaluating IFI risk with posaconazole prophylaxis.

Elevated LFTs
Rash
Photosensitivity
Visual disturbances
Steven Johnson’s Syndrome
Hallucinations
Prolonged QTc
GI disturbances
ADE requiring discontinuation – no. (%)
Cause of discontinuation – no. (%)
Elevated LFTs
Range of Highest ALT – U/L
Range of Highest AST – U/L

24 (26.3)
22 (24.2)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
2 (2.2)
0 (0)
7 (7.7)
7 (7.7)
167-5159
132-7978

Table 5. Fungal Cultures in Invasive Fungal
Infections
Voriconazole
(n=92)
Yeast – no. (%)
Invasive candidiasis
1 (1.1)
Candida albicans
1
Candida tropicalis
0
Yeast not identified*
1 (1.1)
Mold – no. (%)
Invasive aspergillosis
1 (1.1)
Aspergillus spp*
1
Aspergillus niger
0
Aspergillus fumigatus
0

Control
(n=83)
3 (3.6)
2
1
1 (1.2)
2 (2.4)
0
1
1

*Fungal cultures that were broadly identified but not speciated

Abbreviations: ADE – adverse drug events, GI – gastrointestinal, LFTs – liver
function tests, ALT – alanine aminotransferase, AST – aspartate aminotransferase

Figure 2. Cost Avoidance

VORICONAZOLE:
$4/day x 30 days x 92 patients = $11,040

POSACONAZOLE:
$140/day x 30 days x 92 patients = $386,400

Cost Savings =
$375,360

Cost avoidance calculation of 92 case patients based on quoted costs of medications at SHSC. Patients estimated to receive an average of 30 days of antifungal
prophylaxis, based on standard order sets at SHSC and average length of hospitalization of case patients (as described in Table 1).

DISCUSSION
• Patients who received voriconazole antifungal prophylaxis had a similar IFI risk to patients who received
posaconazole in the literature (3.3% versus 2.4% [p=0.5])
• Incidence of IFI was lower in the voriconazole group (3.3%) compared to the control group (7.2%); however this
did not achieve statistical significance, likely due to the small sample size of this study
• At baseline, voriconazole cohort patient characteristics put them at higher risk of developing IFIs compared to
control patients as they were: older; more frequently diagnosed with AML; hospitalized longer; and took longer
for their neutropenia to resolve; which may bias against seeing a reduction in IFI with voriconazole prophylaxis;
therefore, making the beneficial results observed with voriconazole prophylaxis in this study more compelling
• All-cause mortality did not differ between both groups and IFI-attributable mortality was low (1%)
• Voriconazole was well tolerated with discontinuation required in only 7 patients (7.7%); and it is unclear if the
adverse events observed were caused by voriconazole or were due to confounding factors, such as chemotherapy
• Voriconazole prophylaxis instead of posaconazole in 92 patients was estimated to save $375,360 in drug costs
Limitations:
• This was a single centre, retrospective study; raising the possibility of bias due to unidentified confounders
• Due to the retrospective study design, there is the potential for missing data due to poor documentation
• Small sample size; however this represents the entire eligible SHSC population for both cohorts (powered to
detect 14% difference in IFI, p<0.05; to detect 3% difference, 720 patients per cohort required)
• Fifteen patients were included for > 1 admission (biased against voriconazole efficacy)

CONCLUSION

• In this retrospective single-centre study, voriconazole prophylaxis was found to be safe, effective and comparable
to posaconazole literature-based efficacy data for risk of IFI
• Given voriconazole’s lower cost compared to posaconazole, a substantial reduction in healthcare costs may be
realized with substitution of voriconazole in preference to posaconazole for prophylaxis against IFI

