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Invasive fungal infections are very common in solid organ transplants and occur most frequently in the first three months after
transplant. A 49-year-old female with a history of two remote heart transplants with the most recent one occurring 5 years ago
was admitted for increasing shortness of breath, cough, and fever. Computerized tomography (CT) scan of the chest showed
left lower lung ground-glass and tree-in-bud opacities. She was started on broad spectrum antibiotics along with ganciclovir
and micafungin. Ganciclovir was added due to the patient’s past history of CMV infection and empiric fungal coverage with
micafungin. Bronchoalveolar lavage (BAL) was performed as her respiratory status worsened and voriconazole was added for
possible aspergillosis in combination therapy with micafungin. BAL galactomannan returned positive which was suggestive of
aspergillosis. Patient worsened clinically and subsequently succumbed to cardiorespiratory arrest despite our best efforts. It is
important to have a high degree of clinical suspicion for invasive aspergillosis in transplant patients even many years after transplant

and initiate aggressive therapy due to poor outcomes.

1. Background

Heart transplant recipients are at risk of invasive fungal infec-
tions, a fatal complication of any transplant [1]. Neutrope-
nia, graft versus host disease, corticosteroid therapy, and
cytomegalovirus infection increase the risk of having invasive
aspergillosis [2, 3]. With new changes in the immunosuppres-
sive and antimicrobial prophylactic regimen over the past 30
years, the incidence of invasive aspergillosis has significantly
decreased [4]. We hereby present a patient with a history of
remote heart transplant and a retransplant 5 years ago due
to CMV induced rejection that now presented with invasive
aspergillosis leading to death in spite of being on multiple
antifungal therapy.

2. Case Presentation

A 49-year-old Caucasian female presented to the emergency
department (ED) with increasing shortness of breath and a
productive cough of one-week duration along with associated
fever and chills that began the day before she was hospitalized.
The patient denied any hemoptysis, myalgia, or arthralgia as
well as chest pain, orthopnea, and palpitations. The patient
had undergone two cardiac transplants. The first was 15
years ago secondary to giant cell myocarditis and cardiogenic
shock. The second retransplant occurred five years ago due to
right sided heart failure and cytomegalovirus (CMV) induced
chronic rejection. Four months ago, the patient experienced
acute rejection grade IIR diagnosed by endocardial biopsy,
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which had improved with pulse-dose steroids for three days.
A repeat biopsy a few days before this admission showed
decreased inflammation with mild chronic interstitial infil-
trate with no inclusion bodies or myocyte necrosis without
evidence of graft vasculopathy. Her medications included
mycophenolate mofetil and tacrolimus, along with tapering
oral steroids.

Vital signs showed blood pressure of 107/70 mmHg,
temperature of 100.4EF, heart rate of 103 bpm, respiratory
rate of 18, and saturation of 93% on 4 liters of oxygen.
The pharyngeal exam revealed erythema with transudative
pharyngitis. On auscultation, she had coarse bilateral crackles
without wheezes; heart sounds were regular without extra
sounds, with a 2/6 systolic holosystolic murmur on the left
lower sternal border (LLSB) and bilateral lower extremities
pitting edema.

Significant laboratory parameters included leukocytosis
of 13,400 cells/mm’ with neutrophilic predominance, ele-
vated creatinine correlated with end-stage renal disease,
and lactic acidosis. Hepatic and coagulation parameters
were within normal limits. Additionally, there were elevated
cardiac biomarkers (troponin-I of 0.98 ng/mL without a rise
or fall, along with normal CK MB at 3.6 ng/mL, and brain-
natriuretic peptide of 25740ng/L). A chest X-ray was per-
formed and showed bilateral airspace opacities with right
hilar atelectasis and cardiomegaly (Figure 1). A follow-up CT
scan of the chest showed bilateral lungs ground-glass and
tree-in-bud opacities (Figure 2) representing an infectious
etiology.

The patient was started on broad spectrum antibiotics
including vancomycin, piperacillin-tazobactam, and levo-
floxacin, in addition to ganciclovir and micafungin for
empirical bacterial, viral, and fungal coverage. Micafungin
was started for empirical fungal coverage and ganciclovir was
added due to the patient’s past history of CMV infection.
Patient was diagnosed with possible invasive fungal infection
with the presence of risk factors and having clinical criteria.
Host risk factors included chronic immunosuppression with
tacrolimus, CellCept, and corticosteroid. The clinical criteria
were lower respiratory tract fungal disease with dense, well-
circumscribed lesions.

An echocardiogram showed an ejection fraction of 15%,
which was unchanged from previous studies. Initial blood
aerobic, anaerobic, and fungal cultures revealed no growth.
On day three of admission, the patient’s AST and ALT were
elevated to 3201 and 1242 units/L, respectively. Her INR was
also elevated. Shortly thereafter, she became altered; her
oxygen requirements increased and she went into multiorgan
failure. Voriconazole was added for double coverage of
possible invasive aspergillosis (IA), but the patient’s clinical
status did not improve. On day five, the patient under-
went a bronchoscopy with bronchoalveolar lavage (BAL)
which revealed a negative workup for herpes simplex virus,
cytomegalovirus, legionella, mycoplasma, influenza, beta-D-
glucan, and cryptococcal pathogens. However, the workup
was positive for aspergillus galactomannan of 1.69 indexes,
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F1GuRre I: CXR showing airspace opacities with right hilar atelectasis
and cardiomegaly.

FIGURE 2: CT scan of the chest showing bilateral lungs ground-glass
and tree-in-bud opacities.

but it was negative in serum with 0.06 indexes (negative if
less than 0.5). This probable diagnosis did not change the
treatment plan, as the patient was already on optimal anti-
fungal management with double antifungal treatment. The
patient’s status continued to deteriorate despite maximal
respiratory support and maximized pressures. She worsened
clinically and subsequently succumbed to cardiorespiratory
arrest despite our best efforts.

3. Discussion

Invasive fungal infections (IFIs) are a major cause of mor-
bidity and mortality in posttransplant patients. Multicen-
ter surveillance data identified its occurrence to be 19%
among organ transplant recipients with candidiasis being the
most common one and aspergillosis being the second most
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TaBLE 1: Chronology of infections after heart transplantation [5].

0-1 month 1-3 months 3-12 months
% of HT patients acquiring an 48.6% 277% 23.7%
infection
Candida (1.8%)
0,
Staphylo.coccus (7.3%) Aspergillus (20%)
Nonfoliated (13.8%) Levionella (24.8%)
Microbes causing the infection” Pseudomonas (15.6%) Othge  viruses (2% (y()) Other bacteria (100%)
Acinetobacter (15.6%) CMV 2 80/0 )
Other fungi (22%) ?
CMV (26%)
Sternotomy (7.4%) Skin (19.9%)
. . . Mediastinitis (12.4%) Other (20.4%) . .
Genit 100%
Location of infection Oropharynx (16.5%) Systemic (27.6%) enitourinary ( 6)
Lung (64%) Digestive (32%)
Total % of heart transplant
patients acquiring an infection in 48.6%

the first year

*Percentage of the number of people in that time period infected with the particular microbe.

common one [6]. The chance of fungal infection after heart
transplant (HT) has decreased to 0.08 [7] with aspergillosis
accounting for only 2.3-3.5% of post-HT infections [5, 8],
which was decreased from 6.5% before 2000 [8].

Invasive aspergillosis (IA) is a severe, rapidly progressive,
frequently fatal infection that occurs in immunocompro-
mised patients and spreads beyond the respiratory tract
to multiple different organs. Conversely, chronic aspergillo-
sis infections, which usually occur in immunocompetent
patients, progress over months to years and require prolonged
antifungal treatment [9].

Patients at risk for IA are those with severe and pro-
longed neutropenia, advanced acquired immunodeficiency
syndrome, or chronic granulomatous disease, and patients
who have undergone posttransplantation, those using gluco-
corticoids, or those undergoing chemotherapy are also at risk
for developing IA [2, 3].

The median time of onset of IA following transplantation
depends on the type of transplant with most cases occurring
within the first 3 months [10]. Half of the HT patients
experienced an infection in the first year and 75% of these
infections occurred within the first three months [5] (Table 1).
A recent study showed that the chance of having aspergillosis
after HT ranges between 46 and 52 days, with most of the
infections occurring in the first 2-3 months [4, 11, 12]. Late
aspergillosis cases (>3 months) after HT had higher rate for
mortality and dissemination [8], with the rate of incidence
being decreased significantly from >0.15 episodes/patient-
month in the first 3 months to <0.05 episodes/patient-month
after six months [12]. This demonstrates the uniqueness of
this particular case as the patient acquired IA 5 years after
transplant. While this is unusual, it solidifies the importance
of remaining vigilant in regard to IA in all posttransplant
patients regardless of the time elapsed since the transplant
occurred.

The prophylactic use of antifungal agents is associated
with actual and potential problems. Although several anti-
fungal agents are available, the choice is not straightforward
as each one has differing spectra of activity, pharmacological
properties, toxicities, and costs [13]. The current data sup-
ports the use of prophylaxis for aspergillus in liver and lung
transplant recipients and for Candida in liver, bowel, and pan-
creas transplant recipients [14]. In cardiac transplant recip-
ients, neither ketoconazole nor clotrimazole significantly
reduced invasive fungal infections per a meta-analysis con-
ducted in 2004 [13]. However, recent studies showed benefits
for providing a median of 20 days of targeted prophylaxis to
post-heart transplant patients who exhibited risk factors for
developing fungal infections [15].

IFIs are often diagnosed late because of their nonspecific
clinical features and the poor sensitivity and specificity of
currently available diagnostic tests. There are different classi-
fications for IFI defined as possible, probable, or proven dis-
ease [16]. In our case, the patient was diagnosed for possible
invasive fungal infection initially with host risk factors and
presence of clinical criteria. She was treated empirically until
her BAL galactomannan returned positive which made the
diagnosis for aspergillosis probable.

Galactomannan is a major constituent of aspergillus cell
walls that is released during growth of hyphae. A double
sandwich enzyme immunoassay (EIA) that detects the galac-
tomannan antigen is available for use on serum and bron-
choalveolar lavage (BAL) fluid as an adjunctive test for the
diagnosis of aspergillosis with the BAL sample being of much
better sensitivity and specificity than serum sample [17].

Empirical antifungal treatment of febrile patients with
risk factors for fungal infection was introduced as means to
prevent invasive fungal infections in the 1980s after it was
noted that many patients with fevers had underlying, other-
wise undiagnosed, fungal infections and particularly invasive
candidiasis [18].



If an invasive fungal infection is suspected but the diagno-
sis has not been established, one may consider treating empir-
ically with amphotericin, micafungin, or voriconazole [19].
In case of suspected invasive aspergillosis, the importance
of combination therapy has been supported in a recent ran-
domized controlled study by Marr et al. [20] which showed
lower mortality rate at six weeks in the combination therapy.
On the other hand, disadvantages of combination therapy
include greater cost and higher probability of drug to drug
interactions and adverse events [21].

Our patient had been started empirically on combination
therapy even before the diagnosis made with high suspicion
of IFL. Despite that, she did not improve clinically which
makes it very important to diagnose and treat this invasive
infection aggressively very early.

4. Conclusion

We stress the importance of a high degree of clinical suspicion
for IFI in transplant patients even many years after trans-
plant. Advocacy for aggressive therapy for such patients is
important as they often have poor outcomes despite optimal
therapy, which emphasizes the possible benefits of double
aspergillosis coverage to decrease mortality as seen in a recent
study by Marr et al. [20]. Further randomized controlled
studies will support these findings.
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