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Introduction

Disseminated fungal infections are associated with high
morbidity and mortality in the immunocompromised patient
population. Metagenomic next-generation sequencing (mMNGS)
has allowed the identification of pathogenic DNA within a
greater library of bacteria, fungi, and parasites leading to
increased sensitivity in diagnosing atypical or difficult to
diagnose cases. We present the case of a kidney transplant
recipient who developed dark papule lesions on his distal
extremities associated with pulmonary cavitary lesions and was
found to have disseminated Cunninghamella infection using
metagenomic next-generation sequencing.

Case Presentation

A 66-year-old male with a history of end stage renal disease
status post kidney transplantation presented with progressive,
dark, painful plague-like lesions on his left 4th distal finger and
left 2nd distal toe concerning for potential embolic events. He
initially developed the left finger lesion three months prior and
had been admitted previously for evaluation of this lesion
(Figure 1). Other than the painful finger lesion, he was asymp-
tomatic with an extensive negative review of systems. Given
the wide differential of skin lesions in an immunocompromised
patient, several services were consulted throughout this first
admission including dermatology, transplant nephrology, trans-
plant infectious disease, and vascular surgery. There was
highest suspicion for digital ischemia given the degree of pain
and eschar-like appearance, however doppler ultrasounds
performed revealed normal arterial flow. Infectious evaluation
included negative blood and fungal cultures. Ultimately, patient
underwent skin biopsy that revealed fibrin-rich deposition
thought to be secondary due to an atheroembolic event. He
underwent a transthoracic echocardiogram that was negative for
vegetations or source for cardioembolic event and discharged
with plan for outpatient transesophageal echocardiogram and
hypercoagulable testing.

Subsequently, the patient developed a new painful plaque-like
lesions on his 2nd left toe that were similar to his prior finger
lesion (Figure 2). He was urgently readmitted for expedited
transesophageal echocardiogram to evaluate for vegetations
versus other source of atheroembolic event. A CT angiogram
was obtained to observe for potential intraluminal sources of
emboli, and he was incidentally found to have several pulmo-
nary nodules with a right upper lobe cavitation concerning for

potential disseminated fungal infection versus septic emboli
(Figure 3). Transplant infectious disease was consulted and
recommended a broad evaluation including routine bacterial
and fungal cultures, fungal antibodies, mycobacterial cultures,
as well as the Karius test - a commercially available metageno-
mic next-generation sequencing (MNGS) test. He received
empiric broad antimicrobial coverage with vancomycin, ceftri-
axone, azithromycin, and posaconazole. Vasculitis evaluation
was significant for negative ANA, ANCA antibodies, and
normal inflammatory markers. By hospital day 6, infectious
cultures and antibodies remained negative. Pulmonology per-
formed bronchoscopy with bronchoalveolar lavage cultures but
these also returned negative. The Karius test sent on admission
then resulted positive for Cunninghamella, a member of the
zygomycetes family. The patient treatment was narrowed to
posaconazole and he was discharged and had not developed
subsequent lesions.

Discussion

Candida species, Aspergillus species, and Cryptococcus
neoformans are the most common disseminated fungal infec-
tions in immunocompromised cases.® Unfortunately, there are
many other potential pathogens, but only a small portion are
able to be easily detected using traditional culture and antibody
testing. With the rapid morbidity in immunocompromised
population, early recognition and diagnosis of the underlying
pathogen remains paramount in prompt treatment and manage-
ment. This case highlights the diagnostic difficulty in correctly
diagnosing the causative agent as he underwent substantial
evaluation that was negative including TTE, TEE, broncho-
scopy, skin biopsy, and traditional infectious work-up with
cultures and antibody testing.

The Karius test allowed us to find the causative organism,
Cunninghamella, which is a genus of fungi found in soil which
be inoculated to patients via skin abrasions or inhalation.? Most
infections have been described in those with hematologic
malignancies and prolonged neutropenia.?* Our patient repre-
sents one of the few cases reported in solid organ transplant
recipients. Presentations vary but have included pulmonary,
cutaneous, gastrointestinal, and rhino-orbital symptoms.
Mortality is high with 77% mortality in a series of 22 patients
with short median survival of 2-3 weeks. Those with pulmonary
involvement had higher mortality.®> Given the few reported



cases of disseminated Cunninghamella infections, there is little
evidence to guide anti-fungal therapy. Treatment has varied
with case reports documenting successful treatment seen with
amphotericin B and posaconazole although many patients
required additional debridement of affected tissues*

The Karius test is a commercially available non-invasive blood
test (referred to as a ‘liquid biopsy for infectious diseases’) that
detects microbial cell-free DNA through metagenomic next
generation sequencing (MNGS).>¢ The test allows for iden-
tification of >1200 clinically relevant pathogens including
bacteria, fungi, mold, and viruses by identifying the infective
agent’s DNA circulating in the patient’s blood.> Testing has
been validated with clinical trials and reported to have higher
sensitivity in identifying causative organisms compared to
typical culture mediums.5 It has been found to be highly useful
in diagnosing infections in immunocompromised patients
including patients with hematological malignancies or solid
organ transplant recipients, often associated with difficulty to
identify an underlying pathogen. For example, in cases of
febrile neutropenia, no identifiable pathogen is found in up to
40% of cases.’

The clinical utility of mNGS such as the Karius test is not abso-
lute as the test only identifies cell-free DNA - a positive test
does not definitively indicate whether the organism is
pathogenic in nature and requires correlation with the clinical
scenario. Unlike with our case, a retrospective cohort review of
82 immunocompromised patients who received Karius testing
found a limited impact on clinical care to date with no change
in management based on the Karius test result in 71 of these
patients.® However, in health systems that see a large immuno-
compromised patient population, the real world impact may be
much larger especially with the difficult to diagnose cases such
as ours above.

Conclusion

Immunocompromised patients are at elevated risk for develop-
ing disseminated fungal infections which are often difficult to
diagnose using typical culture and antibody testing. Our case
represents a successful utilization of the Karius test, a com-
mercially available metagenomic next-generation sequencing
test to detect a rare case of disseminated Cunninghamella
infection in a solid organ transplant recipient. With increasing
interest in bioinformatics, metagenomic next-generation
sequencing may become an important and common tool in the
detection and prompt treatment of these infections.

Figures

Figure 1: Initial presentation of skin lesion on left 4" distal
phalanx 3 months prior to admission

Figure 2: New left 2" toe skin lesion that occurred 3 months
after initial finger lesion

Figure 3. Computer tomography (CT) coronal view of right
upper lobe cavitary lesion with several bilateral pulmonary
nodules seen
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