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Donor-Related Coccidioidomycosis
in Organ Transplant Recipients

Patty W. Wright,1,a Demosthenes Pappagianis,2 Mark Wilson,1

Ana Louro,1 Stephen A. Moser,1 Kenneth Komatsu,3

and Peter G. Pappas1

1University of Alabama at Birmingham; 2University of California, Davis;
and 3Arizona Department of Health Services, Phoenix

Most cases of coccidioidomycosis in organ transplant recip-

ients arise from either primary infection with Coccidioides

immitis after environmental exposure or from reactivation

of latent infection. Herein, we report 2 cases of rapidly fatal,

disseminated coccidioidomycosis that occurred in organ

transplant recipients who had never lived in or visited an

area where C. immitis is endemic. Both subjects had received

a transplanted organ from the same donor, an individual

with unrecognized active coccidioidomycosis at the time of

his death.

Coccidioidomycosis is a systemic fungal infection caused by the

dimorphic fungus Coccidioides immitis, which is endemic in the

southwestern United States, northern Mexico, and parts of Cen-

tral and South America. Primary infection with C. immitis is

often asymptomatic but may cause a self-limited influenza-like

illness or atypical pneumonia [1]. Extrapulmonary disseminated

coccidioidomycosis occurs in 5%–10% of symptomatic patients

and may involve �1 organ. Dissemination is more likely to occur

among certain ethnic groups, especially among persons of Asian

or African descent, and among persons with blood group B [2]

and certain class II HLA loci [3]. Diabetes mellitus, pregnancy,

advanced HIV disease, and other significant underlying condi-

tions or risk factors, such as chronic glucocorticosteroid therapy

and receipt of a solid-organ transplant, are also associated with

an increased risk of dissemination [1].

Coccidioidomycosis was first reported among solid-organ
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transplant recipients (SOTRs) in the late 1960s [4]. Subse-

quently, the disease has been increasingly recognized among

SOTRs, with the majority (70%) of infections occurring in the

first year after transplantation [5]. An incidence as high as 5%

has been reported among SOTRs in areas of endemicity, and

the rate of mortality associated with disseminated disease has

been reported to be up to 72% among these patients [6, 7].

It has been suggested that transmission of C. immitis via

donor organs is a means of acquisition, but such transmission

has been rarely documented. A recent report of probable donor-

associated pulmonary coccidioidomycosis in a lung transplant

recipient offers strong evidence supporting this potential source

of infection [8]. Herein, we report cases of rapidly fatal, dis-

seminated coccidioidomycosis in 2 SOTRs that resulted from

transmission of C. immitis from a single organ donor with

unrecognized coccidioidomycosis.

Case reports. The first SOTR was a 46-year-old white man

with cryptogenic cirrhosis who underwent liver transplantation

on 9 March 2001. He had never traveled outside of the south-

eastern United States. On posttransplantation day 13, he de-

veloped a clinical presentation of sepsis, which included fever,

respiratory failure, altered mental status, hypotension, and leu-

kocytosis. Empirical therapy with broad-spectrum antibacter-

ials and fluconazole was started. An exploratory laparotomy

performed on posttransplantation day 15 was unrevealing.

Adult respiratory distress syndrome developed, and the patient

underwent bronchoscopy with bronchoalveolar lavage (BAL)

on posttransplantation day 16. Special stains of BAL specimens

did not reveal cytomegalovirus (CMV), acid-fast bacilli, fungi,

or other bacteria. Amphotericin B was administered empirically,

but the patient died on posttransplantation day 17.

Postmortem examination revealed diffuse microabscesses in-

volving the bone marrow, lungs, kidneys, heart, thyroid, pan-

creas, brain, liver, and spleen. Histopathological examination

revealed innumerable spherules consistent with disseminated

C. immitis (figures 1 and 2). Premortem BAL fluid and blood

cultures grew C. immitis. Pretransplantation serum samples

were not available for C. immitis testing for this patient.

The second SOTR was a 28-year-old black man with end-

stage renal disease who received an allograft kidney on the same

day (9 March 2001) and from the same donor as SOTR 1. He

lived in Mississippi and had never traveled outside of the eastern

United States. On posttransplantation day 11, his serum cre-

atinine level was 4.2 mg/dL, and high-dose steroids were ad-

ministered for 3 days for presumed acute rejection. He became

acutely ill with fever, hypoxemia, and dyspnea on posttrans-
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Figure 1. Lung parenchyma demonstrating Coccidioides spherules in an autopsy specimen from solid-organ transplant recipient 1, a 46-year-old
liver transplant recipient (hematoxylin-eosin stain; low-power magnification).

Figure 2. Coccidioides spherules in liver parenchyma from an autopsy specimen from solid-organ transplant recipient 1 (periodic acid–Schiff stain;
high-power magnification).

plantation day 17. Broad-spectrum antibacterial agents were

administered, but he developed respiratory failure and adult

respiratory distress syndrome requiring ventilatory support.

Bronchoscopy was performed, and the results of initial routine

studies and special stains of BAL specimens were negative. Flu-

conazole was added empirically, but the patient died on post-

transplantation day 19.

Postmortem examination revealed diffuse microabscesses in-

volving the bone marrow, lungs, kidneys, heart, thyroid, pan-

creas, brain, testes, liver, and spleen. Histopathological exam-

ination demonstrated innumerable spherules consistent with C.

immitis. Premortem BAL fluid and blood cultures grew C. im-

mitis. The results of pretransplantation complement-fixing an-

tibody (CFA) tests for C. immitis were negative.
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Figure 3. Chronic inflammatory changes associated with Coccidioides immitis in autopsy specimens of tissue from the basilar meninges from the
organ donor, a 36-year-old man with a history of disseminated coccidioidomycosis years before his death (hematoxylin-eosin stain; low-power
magnification).

A third SOTR, a 58-year-old black woman, received an al-

lograft kidney on 10 March 2001; the donor was the same as

for SOTRs 1 and 2. Cold ischemic time for the allograft was

almost 37 h. The patient did well postoperatively and was dis-

charged from the hospital on posttransplantation day 16 in

good condition.

After the deaths of the 2 other SOTRs, this patient started

receiving prophylactic itraconazole (200 mg b.i.d.) and contin-

ued this regimen for 3 months. The results of CFA tests per-

formed before and 1 and 10 months after transplantation were

negative. She has remained completely asymptomatic for 2 years

after transplantation while not receiving any antifungal therapy.

The donor was a 36-year-old black man who presented to

a local emergency department on 6 March 2001 complaining

of malaise, headache, back pain, and near-syncope. There was

a remote history of coccidioidomycosis, but details were un-

available. Shortly after presentation, the patient developed car-

diopulmonary arrest with asystole. He was resuscitated, but he

never regained neurological function. Support was withdrawn,

and his family granted permission for organ donation.

Postmortem examination revealed hypertensive cardiomy-

opathy and a large pulmonary embolus as the likely cause of

death. The liver and kidneys appeared to be normal and were

harvested for transplantation. One month later, examination

of permanent histopathological specimens of brain and basilar

meninges revealed multinucleated giant cells containing fungal

organisms consistent with C. immitis (figure 3). The remaining

tissues did not reveal histological evidence of coccidioidomy-

cosis. Postmortem samples were not obtained for culture. The

results of premortem serum CFA tests were positive for C.

immitis, at a titer of 1:32.

Additional information obtained after the deaths of SOTRs

1 and 2 indicated that the donor had been incarcerated in

Arizona from 1995 to 2000. In March 1996, extrapulmonary

coccidioidomycosis involving the skin, vertebral body, and ster-

num was diagnosed; he underwent multiple surgical debride-

ments and was given amphotericin B, followed by fluconazole.

He continued receiving fluconazole when he was released from

prison in January 2000, at which time the results of CFA tests

for C. immitis were negative.

Discussion. That donor organs may be a source of trans-

missible agents, particularly viruses, has been a significant con-

cern throughout the era of solid-organ transplantation [9].

CMV [10, 11], hepatitis B virus [12, 13], and HIV [14–16] may

be transmitted from donors to SOTRs. Although it is less com-

mon, the transmission of fungi, including Histoplasma capsu-

latum [17], Aspergillus fumigatus [18], Candida albicans [19],

Scedosporium apiospermum [20], and Cryptococcus neoformans

[21, 22], to SOTRs has been well documented. Donor-related

transmission of C. immitis to SOTRs was convincingly dem-

onstrated only recently in a lung transplant recipient with ful-

minant pneumonia [7].

This report confirms 2 cases of fatal coccidioidomycosis oc-

curring in SOTRs who had not lived in an area of endemicity

and who had received organs from a common donor. The

donor had a history of treated disseminated cutaneous and
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skeletal coccidioidomycosis, but he had been lost to follow-up

and eventually died while having unsuspected CNS coccidioi-

domycosis. The results of postmortem serological tests for the

donor were strongly positive for CFAs to C. immitis, at titers

that were consistent with disseminated disease. None of the 3

SOTRs had a significant history of travel to an area where C.

immitis is endemic, and SOTRs 1 and 2 died with overwhelming

acute coccidioidomycosis within 3 weeks after undergoing

transplantation. These represent, to our knowledge, the first

cases of clearly documented donor-related transmission of C.

immitis to SOTRs living outside a region where coccidioido-

mycosis is endemic.

Delay in the diagnosis of coccidioidomycosis in the donor

had significant implications for 2 of our 3 SOTRs. The 1-month

period between the donor’s death and the postmortem ex-

amination of CNS specimens, the absence of clinical suspicion

of active coccidioidomycosis, and the limited access to readily

available, rapid, and reliable C. immitis serological tests in a

region where it is not endemic led to a critical delay in estab-

lishing an accurate diagnosis in these patients.

C. immitis is an uncommon pathogen outside of the south-

western United States and northern Mexico; cases occurring

outside of the area of endemicity are virtually always imported.

Similar difficulty has been encountered in establishing diag-

noses of H. capsulatum [17] and Trypanosoma cruzi [23] in-

fection among transplant recipients residing outside of areas of

endemicity for these pathogens. In the recent report by Limaye

et al. [17], kidneys from a single donor led to histoplasmosis

in 2 recipients 8 and 9 months after transplantation. These

cases would likely not have been associated with donor trans-

mission had they not occurred in 2 individuals who did not

have a history of residence in or travel to an area where H.

capsulatum is endemic.

An important but unexplained observation among these

transplant recipients is the absence of any clinical or serological

evidence of C. immitis infection in SOTR 3. Early intervention

with systemic antifungal therapy may have abrogated the pa-

tient’s immunological response to C. immitis, or her immu-

nological response may have been delayed because of significant

pharmacological immunosuppression. Another possible expla-

nation relates to differences in the handling of the organs after

harvest but before reimplantation. SOTRs 1 and 2 received

organs within 10 h after harvest, whereas the kidney that SOTR

3 received was kept in cold isotonic solution for 37 h before

transplantation. The isotonic solution used to preserve this or-

gan does not contain specific antifungal agents; however, it is

conceivable that the viability of C. immitis was significantly

impaired by prolonged exposure to cold.

In summary, donor-related transmission of C. immitis is a

rare but serious and potentially preventable complication of

solid-organ transplantation. The greater availability of donor

organs from diverse regions increases the likelihood that im-

munologically naive recipients residing outside of the tradi-

tional areas of endemicity will be exposed to geographically

restricted organisms, including C. immitis. Pretransplantation

C. immitis serological testing of potential organ donors with a

history of complicated coccidioidomycosis could be a useful

means to determine evidence of active disease.
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