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Abstract

Methods

Background: Most lung transplant centers employ some form of antifungal
prophylaxis (AF PPX) post-transplantation, although the agent and duration
of AF PPX is variable. Data regarding contemporary epidemiology of
invasive fungal infections (IFI) in lung transplant recipients (LTR) receiving
prolonged azole AF PPX is currently lacking.

Study Design & Methods: We obtained prior IRB approval for this single
center, retrospective cohort study. Electronic chart review and data collection
was performed using a standard abstraction form. All lung and heart-lung
transplant recipients aged 18 and above who were transplanted at Mayo
Clinic (Rochester) between January 2002 and December 2011 were included.
Patients who seek care at Mayo Clinic but received their transplants
elsewhere were excluded.

Objective: To investigate the impact of prolonged azole AF PPX on the
epidemiology of IFI and outcomes of LTR at our institution.
Methods: The Mayo Clinic (Rochester) transplant database was reviewed
for all adult lung transplants performed between 2002 to 2011. Patients
diagnosed with proven or probable IFI were included. Survival analyses
were performed using Cox proportional hazard modeling.
Results: 15 of 91 LTR developed 19 IFI episodes (8 proven, 11 probable)
during the 10-yr study period. The cumulative incidence of IFI at 1, 3 and 5
years post-lung transplantation was 16%, 24% and 29% respectively, with
the median time to diagnosis of first IFI episode being 245 days. Majority of
IFI developed on PPX (n=17 [89%]), and in episodes where AF trough
levels were available (n=12 [63%]), 33% (4/12) were found to be subtherapeutic. Aspergillus fumigatus (n=9) was the most commonly isolated
fungal organism, followed by A. versicolor (n=4), Fusarium sp. (n=2),
Candida glabrata (n=2), A. terreus (n=1), Rhizopus sp. (n=1) and
Scopulariopsis sp. (n=1). The most common site of infection was pulmonary
(n=11 [58%]), followed by tracheobronchitis (n=4 [21%]), sinusitis, fungemia
and intra-abdominal abscess (n=1 each). A higher hazard of mortality was
observed in LTR who developed IFI post-transplantation, although this was
not statistically significant. (HR: 1.71; 95% CI (0.58-4.05); p-value = 0.27)
Conclusions: IFI continue to occur in LTR in spite of prolonged AF PPX.
Invasive Aspergillosis (IA) was the most common IFI. Although some of
these episodes may be attributed to azole-resistant fungal organisms and
sub-therapeutic AF trough levels, reason(s) for development of the
remaining IFI remains to be determined.

Table 1 : Baseline & Post-transplantation
Characteristics

Figure 1 : Patient Survival (Time-Dependent Cox Models)

• The 1-yr cumulative incidence (CI) of IFI in LTR at our institution appears to
be higher compared to national average reported in the TRANSNET study
(16% vs 8.6%) [reference no. 1]

• Compared to a prior study conducted at our institution, the 1, 3, and 5-yr CI
of IFI in LTR remains unchanged, in spite of a more aggressive approach to
AF PPX. [reference no. 2]

• We observed that prolonged azole AF PPX resulted in an epidemiologic shift

Protocols: All LTR received either caspofungin (2012 onwards) or IV
fluconazole (2001 to 2012) followed by itraconazole (ITC) or voriconazole
(VRC) for ≥1 year post-transplantation. Most received lifelong AF PPX. Target
trough levels for ITC and VRC were ≥2 μg/mL and ≥1 μg/mL respectively. LTR
received induction immunosuppression with OKT-3 (1/2002 – 4/2008) or
thymoglobulin (5/2008 – 2/2009), intraoperative methylprednisolone bolus(es)
followed by standard maintenance immunosuppression. Screening
bronchoscopies were performed at 1,3 & 6 months post-transplantation.
Case Definitions: Colonization : ≥ 1 positive fungal culture(s) from a nonsterile site in the absence of clinical or radiographic evidence of invasive
disease. Infection : Categorized as proven or probable according to the
EORTC/MSG 2008 criteria. Possible cases were excluded.
Statistical Analysis: Survival analyses were performed with IFI and IA as
time-dependent covariates, and association between clinical variables and
development of IFI was investigated using Univariate Cox models. Statistical
significance was pre-defined as p- value <0.05.

Discussion

Table 3 : Clinical Characteristics of LTR with IFI

in that none of our LTR developed endemic fungal or Cryptococcal
infections, and both cases of invasive Candidiasis were caused by nonalbicans Candida sp.

• Azole resistance was overall uncommon at our institution. Only two isolates :
Aspergillus fumigatus (patient no. 3) and Candida glabrata (patient no. 10)
were proven to be vori- (MIC=4) and panazole-resistant respectively.

Conclusions
Time
1 year
3 year
5 year

Survival (95% CI)
No IFI
IFI
86.3 (79.6 – 93.6)
70.8 (61.5 – 81.5)
55.4 (44.3 – 69.2)

77.0 (58.9 – 100)
54.2 (30.8 – 95.4)
35.1 (14.0 – 88.5)

Figure 1(a) : Effect of IFI on overall survival of LTR

Survival (95% CI)
Time

No Aspergillosis

Aspergillosis

1 year
3 year

86.1 (79.4 – 93.5)
70.7 (61.4 – 81.4)

76.6 (56.9 – 1)
53.8 (28.7 – 1)

5 year

54.9 (43.9 – 68.6)

34.2 (11.8 – 99.4)

Figure 1(b) : Effect of IA on overall survival of LTR

Table 2 : Risk Factors for IFI

• In the era of azole AF PPX, IFI continue to occur in LTR, with invasive
Aspergillosis (IA) being the most common IFI.

• Although some of these episodes may be attributed to azole-resistant fungal
organisms and sub-therapeutic AF trough levels, reason(s) for development
of the remaining IFI remains to be determined.

• A multi-center, prospective randomized controlled trial is needed to define
the optimal agent and duration of AF PPX in LTR.

Results
• Baseline demographics and post-transplant characteristics of LTR with and
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Objectives
Primary Goal
• To evaluate the impact of AF PPX on the epidemiology, clinical
manifestations, and outcomes of IFI in LTR at our institution.
Secondary Goals
• To identify predictors of developing IFI in LTR.
• To perform a subset analysis of LTR with proven or probable IA.

• The development of IFI post-transplantation was associated with decreased

likelihood of developing IFI post-transplantation (HR: 4.29; 95% CI: 1.1515.91; p = 0.03). [Table 2]

• A total of 19 IFI episodes (8 proven; 11 probable) were identified, with
Aspergillus fumigatus being the most common causal organism. The most
common site of involvement was pulmonary (n=11 [58%]), followed by
tracheobronchitis (n=4 [21%]). [Table 3]

• Majority of IFI developed on PPX (n=17 [89%]). Of IFI episodes where AF
trough levels were available (n=12 [63%]), 33% (4/12) were found to be subtherapeutic. [Table 3]
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