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Introduction
Fungal species are commonly isolated as contaminants from 
respiratory secretions. However, they can also be rare or 
emerging causes of severe opportunistic infections in immu-
nocompromised individuals, with the most consistent pres-
entations being life-threatening pulmonary and cerebral 
granulomatous lesions.1 Prompt recognition of pulmonary 
fungal infections, particularly those caused by unusual spe-
cies, and appropriate therapy are indispensible in reducing 
morbidity and mortality.

While Candida, Cryptococcus, and Aspergillus species are 
well-identified causes of infection, reports that document 
Sporopachydermia species (S. cereana, S. lactativora, and S. 
quercuum), a genus often associated with cacti, as a human 
pathogen are rare. Of the 3 known species in this genus, 
clinical data on human infection is only available for S. cere-
ana. There have been reports from 5 patients, 4 of whom 
died either directly from the pathogen or from other com-
plications of immunosuppression,2-4 and a fifth patient who 
survived.5 We present the first case of the yeast-like fungus, 
S. lactativora, highly suspicious and likely causing pneumo-
nia in a patient with polysubstance abuse who improved 
after administration of antifungal medication and was 
discharged.

Case
A 29-year-old female with a past medical history of polysub-
stance abuse (methamphetamine/heroin), chronic hepatitis C, 
and seizures presented to the emergency room in September 
2019, with a complaint of full body aches, fever, chills, diffuse 
chest pain, shortness of breath, and yellow to bloody sputum 
production for 3 days before admission. Three weeks prior to 
presentation, she had a cardiorespiratory arrest after a heroin 
overdose and required cardiopulmonary resuscitation with chest 
compressions. She was previously in drug use (naltrexone) remis-
sion which was discontinued due to elevated liver enzymes. The 
last time she used methamphetamine was 3 days prior to admis-
sion, without having withdrawal symptoms. She used sterile 
needles obtained from an exchange clinic, did not share or lick 
them but admitted sharing the water used to mix drugs. Her 
lactic acid levels were moderately elevated (2.17 mmol/L) but 
her other lab work-ups including the WBC count, were normal. 
A trans-esophageal echocardiogram was negative for vegetation. 
Chest X-ray and computerized tomography (CT) scan of the 
chest (Figure 1) confirmed multifocal pneumonia. The chest CT 
(Figure 1A) showed bilateral airspace opacities throughout the 
right upper, middle, and lower lobes, including the lingula. No 
cavitation or pleural effusions were seen to suggest septic emboli. 
Mediastinal and hilar structures demonstrated no filling defects 
within the pulmonary arteries to suggest pulmonary emboli. 
Patient vitals remained stable.
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Two sets of blood cultures were collected and incubated at 
35°C in the BACTEC FX system (Becton Dickinson, Sparks 
Maryland) and the patient was started on vancomycin (1500 mg, 
intravenous (IV), every 12 hours) plus piperacillin/tazobactam 
(3.375 g, IV, every 8 h). Despite antimicrobial therapy, she con-
tinued complaining of diffuse chest pain and cough. The second 
blood culture became positive at 3 days of incubation. The blood 
culture was sub-cultured onto blood, potato flake, Sabouraud’s, 
CHROMagar, and corn meal agar plates and incubated at 30°C. 
Azithromycin (500 mg, IV, every 24 hours) and micafungin 
(100 mg, IV, every 24 hours) were added to the therapeutic regi-
men. A wet preparation showed narrow-necked budding yeast-
like fungus (Figure 2A) primarily consisting of round to oval 
cells, and the Gram stain revealed budding yeast-like cells 
(Figure 2B). Growth was observed after 24 to 48 hours of incu-
bation on all agar mediums and characterized as smooth, pin-
point small white colonies (Figure 2C and D). Appearance on 
CHROMagar did not identify any Candida species while mor-
phological assessment on corn meal agar was suggestive of a 
yeast-like fungus predominately, round to oval in appearance. 
Matrix-assisted laser desorption/ionization—time of flight 
(MALDI-TOF) mass spectrometry analysis (Bruker Daltonic, 
Billierica, MA, USA using Bruker flexAnalysis and flexControl 
software version 3.4), performed 3 independent times, failed to 
identify the organism. Yeast within the genus Candida and, 
Cryptococcus due to the observation of narrow neck budding, 
were in the differential but was pending confirmation. 
Symptoms subsided after antifungal administration and a chest 
X-ray showed relative improvement. Additional tests (HIV, TB, 
and Legionella) were unremarkable. The sputum culture was 
predominately indigenous oral flora.

The yeast-like colonies were sent for molecular testing (ARUP 
Laboratories, Salt Lake City, Utah). The rDNA sequencing, tar-
geting the ITS1 (internal transcribed spacer 1) region, identified 
the organism as Sporopachydermia lactativora (NCBI #, AF202900.1 
(%ID = 100%; hits (444/444)). Antifungal susceptibility testing 
(YeastOne, Sensititre, Thermo Fisher) was performed and MIC 

values were provided to the treating clinician with no interpreta-
tions for sensitivity or resistance, as there are no interpretive criteria 
for this species.6 The reported antifungal MIC values for this spe-
cies were as follows: Micafungin (8 μg/mL), AmphotericinB 
(0.5 μg/mL), Itraconazole (0.06 μg/mL), Anidulafungin (2 μg/
mL), Capsofungin (4 μg/mL), Fluconazole (⩽0.12 μg/mL), 
Flucytosine (⩽0.06 μg/mL), Posaconazole (0.06 μg/mL), and 
Voriconazole (⩽0.008 μg/mL). The patient continued on intrave-
nous micafungin (100 mg, IV, every 24 hours) for the duration of 
her hospital stay. Her clinical condition improved and she was dis-
charged 13 days after admission, with micafungin (100 mg, IV, 
every 24 hours) as part of her continuing treatment. Micafungin 
was discontinued when she showed no further respiratory symp-
toms on her follow-up visit (11 days after her discharge). Her lungs 
were clear on auscultation.

Discussion
Sporopachydermia species are rarely identified as a cause of infec-
tion in humans. While a few cases of S. cereana infection have 
been described, the current report, to our knowledge, is the first to 
associate S. lactativora as a likely cause of human infection.

The genus Sporopachydermia was proposed in 1978, after 2 
Cryptococcal species with extraordinary thick spore walls and 
ultrastructures different from other yeast genera were observed.7 
Unlike Cryptococcus, Sporopachydermia are ascomycetes in the 
saccharomycetales. Cells of Sporopachydermia species are ovoid, 
ellipsoidal or elongate, and occasionally curved.8,9 All species 
grow at 30°C or higher (vitamins required, but amino acids are 
not), and are resistant to cycloheximide. Sporopachydermia spe-
cies are cactophilic yeasts found in decaying cactus stems.10 S. 
cereana is known in the context of necrotic cacti in the Americas 
and Australia, but all previous case-patients denied contact 
with cacti or other rotting organic material, suggesting an 
alternative environmental source of this yeast. However, no 
publications have yet identified other sources.

The value and importance of obtaining tissue for histologi-
cal examination and demonstrating fungal elements is essential 

Figure 1. Lung imaging confirming pneumonia in our patient: A computerized tomography (CT) of the chest (A) showing bilateral airspace opacities 

predominantly throughout the right, upper-middle, and lower lobes as well as the lingula. The opacities appear confluent in the right lower lobe with no 

cavitation observed. The location is perihilar and likely peripheral in the right. No pleural effusions or endobronchial lesions are seen, (B) a chest X-ray 

showing patchy airspace opacities at the lung bases with additional multifocal opacities predominantly evident in the right upper and left lower lung zone. 

No pleural effusion or no pneumothorax was observed. Cardiac and mediastinal borders were within normal limits, and (C) a follow-up X-ray image (day 6 

after admission) showed improvement of the infection post antifungal administration.
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in correlating laboratory results with clinical manifestation. 
The goal of this case report is to promote awareness of this 
fungus, particularly in patients with a history of injection drug 
use (IDU). One of the key limitations of our study is the 
absence of a lung biopsy or bronchial alveolar lavage (BAL) to 
confirm the presence of the fungus. Previous reports on S. cere-
ana infection also lacked confirmatory evidence. Such limita-
tions serve as learning tools for any subsequent studies that 
place emphasis on determining an organism’s clinical relevance 
and of how it can be essential for diagnosis. It helps to high-
light the optimal laboratory diagnosis of fungal infections and 
the importance for the ordering physician and laboratory per-
sonnel to adhere to these principles; that is (i) collect an appro-
priate specimen (in our case, a BAL or tissue sample); (ii) 
submit the specimen for both histological and cultural analysis 
(not to be performed independently but rather as a complete 
sample analysis); and (iii) further assessments to help confirm 
a fungal mediated disease process (once awareness of a fungal 
infection is determined).

In our case, only the differential diagnosis, confirmatory 
tests, and successful antifungal treatment with significant clini-
cal improvement provide corroborative evidence that this 
organism was not a contaminant but most likely the agent 
causing fungemia. Our patient denied having any recent expo-
sure to cacti. Antibacterials (vancomycin/azithromycin) were 
immediately administered after the venipuncture but did not 
result in clinical improvement. It was only after the antifungal 
administration that the patient started showing clinical 
improvement thus confirming our suspicion of a potential 

fungal infection. Candidemia was a likely differential, but the 
rDNA sequencing (ITS1 region) confirmed S. lactativora as the 
agent most likely responsible for the patient’s pneumonia.

Micafungin, an echinocandin, shows potent in vitro inhibitory 
activity against Aspergillus species but none against basidiomycet-
ous yeasts, Cryptococcus neoformans, or Trichosporon species.11 
Traditional prophylactic measures to treat fungemia include the 
use of echinocandins. However, no CLSI interpretive guidelines 
have been established for antifungals for the treatment of 
Sporopachydermia species. Based on our susceptibility testing, 
voriconazole was most effective, as also identified in a previous 
report with S. cereana infection.3 Therefore, as per susceptibility 
testing results from previous reports describing S. cereana infec-
tions,2-4 including our report, the echinocandin class may not be 
an ideal antifungal therapy. New studies are warranted to estab-
lish antifungal susceptibility guidelines for this species.

Yeast species should not be regarded as contaminates when 
recovered from blood cultures. Several studies have suggested 
that Cryptococcal infections should always be considered to repre-
sent a fungemia when isolated from blood culture.12-15 There has 
been a recent trend toward increasing cases of candidemia in 
IDU patients.16 While no cases of candidemia resulting from a 
concomitant pneumonia have been reported, it is certainly seen 
with Cryptococcus and Histoplasma.17 A report suggests that when 
yeast are detected in blood cultures from patients with profound 
neutropenia who do not respond to treatment with an echino-
candin, pose a high degree of suspicion toward rare yeasts.5 All 
reported S. cereana infections have been opportunistic in nature, 
occurring in immunocompromised neutropenic individuals. 

Figure 2. Sporopachydermia lactativora morphology: Wet preparation (A) showing multiple true, narrow-necked budding yeast resembling Cryptococcus 

(the black arrows showing the “bud connection” between a mother and daughter cell), (B) Gram’s stain showing large budding yeasts. Magnification (A 

and B) = 100×, oil immersion. Scale bar (A and B) = 20 µm, (C) blood agar, incubated at 30°C for 24 hours, show pin-point small white creamy colonies, and 

(D) larger, creamy round colonies observed at 48 hours on Sabouraud’s agar. Scale bar = 1 mm.
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Interestingly, the patient, despite her polysubstance abuse, was 
immunocompetent (lab work-ups, including WBC count, were 
normal) further suggesting that the organism S. lactativora could 
behave as a primary pathogen. The injection of non-sterile water 
may likely have been the source of the infection.

The winter season and, patients being kept in high efficiency 
particulate air filtered rooms have been suggested to accelerate S. 
cereana fungemia,2,3 but neither was significant for our patient. 
Further research is warranted to determine whether S. lactativora 
occurs in nature in sources other than cacti, identify its mode of 
transmission, and human infection risk. S. cereana species have 
been associated with sepsis and death but the majority of patients 
had other underlying risk factors that may have contributed to 
mortality.2-4 As yeasts are often considered colonizing organisms 
from respiratory specimens, a slow growing yeast like S. lacta-
tivora may either be unrecognized in the presence of faster grow-
ing bacteria, or seen but not identified as a pathogen.

This organism grew within 72 hours in blood culture (at 
35°C), which delayed its rapid identification and subsequent 
effective treatment of the patient. Our report suggests the need 
to consider empiric fungal coverage when dealing with infec-
tions in IDU patients. Sporopachydermia species are notoriously 
difficult to identify using conventional mycological identifica-
tion techniques.2 Three attempts to identify the organism 
using MALDI-TOF mass spectrometry analysis was also 
unsuccessful. Expansion of the database to include organisms 
not previously thought to be pathogens may be warranted. 
With improved diagnostics, particularly ones associated with 
increased availability of rapid DNA-based tests, infections 
with rare yeasts may be diagnosed more often in the future.

Conclusions
Though uncommon, it has been shown that yeasts in the genus 
Sporopachydermia can cause human infection. This report high-
lights and increases awareness of a rare, never before detected 
yeast-like fungus as a likely cause of pneumonia in a patient with 
a history of IDU. It also helps to emphasize to physicians and 
laboratory personnel the importance of ordering the appropriate 
tests for confirmatory purposes. As IDU puts an increasing bur-
den on the healthcare system, it should be recognized that this 
may be a source of unique environmental organisms that may 
have not previously been identified as potential pathogens.
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