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Abstract
Background and Objectives  Zygomycosis, a severe form of fungal infection, is classified into two categories: 
Mucorales and Entomophthorales. Within the Entomophthorales category, Basidiobolomycosis is a rarely recognized 
genus that can have significant health implications. Prompt diagnosis and appropriate treatment, which includes the 
use of antifungal medication and surgical procedures, are vital for enhancing the prognosis of patients. The objective 
of this study is to investigate the response to treatment in patients hospitalized due to basidiobolomycosis.

Methods  We carried out a retrospective study, in which we analyzed data from 49 patients who were diagnosed 
with Entomophthorale, Zygomycosis, and Basidiobolomycosis at Namazi Hospital, Shiraz, between the years 1997 
and 2019. The data included parameters such as demographic information, clinical symptoms, imaging findings, 
treatment methods, and patient outcomes.

Results  Out of 49 patients, 24 children, predominantly male (83.3%), were definitively diagnosed with 
basidiobolomycosis. The ages of the patients ranged from 1 to 16 years, with an average of 5.75 years. The most 
frequently observed clinical manifestations included abdominal pain (70.8%), fever (54.2%), hematochezia (41.7%), 
vomiting (20.8%), and anorexia (16.7%). Half of the patients exhibited failure to thrive (FTT), while abdominal 
distension was present in 25% of the cases, and a palpable abdominal mass was found in 37% of the patients. The 
primary treatment strategy incorporated surgical interventions complemented by a comprehensive antifungal 
regimen. This regimen included medications such as amphotericin B, cotrimoxazole, itraconazole, potassium 
iodide, and voriconazole. These were mainly administered in a combination therapy pattern or as a monotherapy 
of amphotericin B. Twenty-two patients were discharged, while two patients died due to complications from the 
disease.

Conclusion  Our findings indicate that the prevailing treatment modalities generally involve surgical intervention 
supplemented by antifungal regimens, including Amphotericin B, Cotrimoxazole, Potassium Iodide, and Itraconazole.
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Introduction
Out of the more than 100,000 species of fungi in the 
world, only 150 are known to cause human disease [1]. 
However, these 150 pathogenic fungi are responsible for 
the death of more than 1.5 million people and the infec-
tion of over 1 billion people globally. Despite such alarm-
ing reports, fungal diseases remain a neglected topic 
among health researchers [2]. Furthermore, with attain-
able treatments, preventing the mortality caused by fun-
gal diseases is possible.

Zygomycosis is a class of fungal infections caused by 
Zygomycetes, which can be subdivided into Mucorales 
and Entomophthorales. Entomophthorales fungi are rare 
pathogens that cause subcutaneous and cutaneous infec-
tions in people with a healthy immune system. These 
infections are generally limited to the skin and rarely 
affect internal organs [1, 3].

Basidiobolomycosis is a rare fungal infection caused by 
Basidiobolus species, members of the order Entomoph-
thorales. This infection primarily affects the skin and 
subcutaneous tissues but can also involve the gastrointes-
tinal tract. The first culture-proven case of invasive basid-
iobolomycosis involving the maxillary sinus and palate 
was reported in the United States in 1978. This marked 
a significant milestone in understanding the clinical 
manifestations of the disease. [4]. Basidiobolomycosis 
predominantly affects young males and is typically trans-
mitted through traumatic inoculation. However, recent 
years have seen an increase in cases involving the diges-
tive system, affecting organs such as the stomach, liver, 
and intestines. The infection is more common in tropical 
and subtropical regions, with numerous cases reported 
from South America, Saudi Arabia, Australia, Egypt, 
Kuwait, and Iran [5]. In Iran alone, 17 new cases were 
reported between 2010 and 2015 [1].

The clinical presentation of basidiobolomycosis varies 
depending on the site of infection. Subcutaneous infec-
tions are characterized by firm, painless swellings, while 
gastrointestinal infections can mimic malignancies or 
inflammatory bowel diseases. Despite its potential sever-
ity, basidiobolomycosis is rare, and its risk factors, clini-
cal characteristics, and treatment options remain poorly 
understood. Interestingly, the disease often affects immu-
nocompetent individuals, which is unusual for fungal 
infections. This aspect makes the disease particularly 
intriguing and challenging to diagnose [5].

The optimal treatment approach for basidiobolomy-
cosis involves a combination of surgical resection of the 
inflammatory masses and systemic antifungal therapy. 
Several antifungal agents have been used effectively in 
the management of this condition. Amphotericin B binds 
to ergosterol in the fungal cell membranes, causing ion 
channel formation and cell death. The recommended 
dosage ranges from 0.7 to 1  mg/kg/day and is reserved 

for select invasive fungal infections. Azoles, such as itra-
conazole and posaconazole, disrupt ergosterol synthe-
sis, disturbing cell membrane integrity. Posaconazole 
has the broadest activity spectrum among azoles and is 
effective for difficult-to-treat infections. Co-trimoxazole, 
an affordable antibiotic, affects folate synthesis, which is 
necessary for DNA and protein production in microbes. 
It exhibits inhibitory actions against Basidiobolus. Potas-
sium iodide (SSKI) is an effective and low-cost treatment 
that is easily absorbed and distributed in the body. It can 
be given at lower doses to reduce side effects. Among the 
antifungal agents, itraconazole is the most commonly 
used (73% of cases), followed by amphotericin B (22%). 
However, amphotericin B resistance has been reported, 
and combining amphotericin B with an azole like itracon-
azole is a common initial approach [6–11].

Effective treatment is crucial for patients suffering from 
basidiobolomycosis. Therefore, this retrospective study 
aims to provide valuable insights for healthcare providers 
and researchers by evaluating the treatment approaches 
used between 1997 and 2019. Specifically, the study will 
identify associated complications, assess response rates 
to various treatments, and document instances of disease 
recurrence. The findings will improve patient care and 
support future research in managing basidiobolomycosis.

Material and method
Study design
This retrospective cross-sectional study examined 
patients diagnosed with basidiobolomycosis at Namazi 
Hospital between 1997 and 2019. Namazi Hospital, 
located in the Namazi square of Shiraz in Fars Province, 
is the premier referral hospital in the southern region 
of Iran. The study collected data on demographic infor-
mation, clinical and laboratory findings, and responses 
to various treatments. The study was granted approval 
by the Institutional Review Board (IR.SUMS.MED.
REC.1399.057). Before the publication of this case series, 
informed consent was obtained from all the participants 
and from their legal guardians.

Study population
In this retrospective study, we included 24 patients diag-
nosed with basidiobolomycosis based on defined inclu-
sion criteria. The study population comprised patients 
aged ≤ 18 years who had positive pathology findings 
indicative of basidiobolomycosis fungal infection. These 
patients were identified through the hospital’s health 
information systems (HIS) and enrolled in the study. In 
our center, the diagnosis of basidiobolomycosis is based 
on tissue culture, which is the gold standard for diag-
nosis, and histopathologic features and fungal staining 
of the biopsy or resected lesions obtained during sur-
gery. The key histopathologic features include mixed 
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suppurative and granulomatous inflammation, promi-
nent tissue eosinophilia, presence of thin-walled, broad 
hyphae, some of which are surrounded by an eosinophilic 
amorphous material (Splendore–Hoeppli phenomenon), 
and the presence of zygospores that closely resemble tro-
phozoites of free-living amoebae.

To collect comprehensive patient data, we developed a 
detailed questionnaire that encompassed various aspects: 
demographic features, clinical manifestations (includ-
ing fever, fever cessation time, appetite, failure to thrive 
(FTT) based on Gomez criteria, pallor, abdominal disten-
sion, skin rash, diarrhea, constipation, palpable abdomi-
nal mass, vomiting, jaundice, abdominal pain, bloody 
stools, and skin nodules), laboratory data, radiographic 
findings, surgical descriptions, and treatment details 
(including start and end times, dosage, and administra-
tion method). We also recorded the prescribed medi-
cations upon discharge and documented the patient’s 
outcomes, including discharge recommended by physi-
cians, discharge upon personal consent, or death. When-
ever possible, we conducted telephone follow-ups to 
gather additional information on the duration of outpa-
tient follow-up, re-hospitalization, medication timelines, 
and the patients’ final clinical status.

Statistical analysis
We evaluated frequency distributions for all categori-
cal variables. Summary statistics encompassed standard 
deviations (SDs) and ranges for all variables. Due to the 
limited number of reported cases and their heterogene-
ity, we deemed tests of statistical significance inappro-
priate. The data analysis was conducted using IBM SPSS 
Statistics version 26 for Windows (SPSS, Inc., Chicago, 
Illinois, USA).

Ethical considerations
Ethical guidelines for human subjects research were 
strictly followed, including obtaining ethical approval 
and taking measures to protect participant privacy and 
confidentiality.

Result
Among the study population, 20 children (83.3%) were 
male, while 4 (16.7%) were female. The mean age of the 
patients was 5.75 years (± 4.28 years), with an age range 
spanning from one year to 16 years (Fig. 1).

Clinical manifestations
Fever was present in more than half of the patients (13, 
54.2%). The duration of fever varied significantly, ranging 
from a minimum of one day to a maximum of 32 days fol-
lowing the initiation of antifungal treatment. Notably, the 
exact time of fever resolution was not recorded in two 

cases. On average, the fever subsided after 14 days (± 12 
days).

In the study population, abdominal pain was the most 
common symptom, prompting 17 patients (70.8%) to 
seek medical attention. This was followed by the presence 
of palpable abdominal masses in 9 patients (37.5%) and 
blood in stools reported by 10 patients (41.7%). Abdomi-
nal distension affected 6 patients (25%). Nausea and 
vomiting were experienced by 5 patients (20.8%), and an 
equal percentage of patients also had diarrhea. Appetite 
loss was reported in 4 patients (16.7%), while constipa-
tion was the least common symptom, occurring in only 3 
cases (Table 1).

Regarding skin findings, no cases of rash or skin nod-
ules were observed; only 3 cases exhibited jaundice. 
Except for two instances where failure to thrive (FTT) 
could not be assessed due to incomplete records, half of 
the studied individuals met the criteria for FTT based on 
the Gomez weight-for-age table. A comprehensive report 
of the laboratory data is presented in Table 2.

Gastrointestinal involvement
Based on clinical manifestations, large intestine involve-
ment was predominant, observed in 17 cases (70.8%). 
Other manifestations included liver involvement in 
2 cases (8.3%), small intestine involvement in 2 cases 
(8.3%), ophthalmic involvement in 2 cases (8.3%), and 
gastric involvement in 1 case (4.2%).

Lesions and masses
All patients exhibited lesions or masses during radio-
graphic or surgical evaluations. The number of lesions 
or masses varied among the patients, ranging from one 
to five. A single lesion was present in 21 patients (87.5%). 
Multiple masses were observed in a few cases: two 
masses in one case, three masses in one case, and five 
masses in one case. The size of the lesions ranged from 
1 cm to 12 cm, with the most common size being approx-
imately 4 cm.

Imaging findings
Among the 6 cases with computed tomography (CT) 
scan reports, the dimensions of the lesions ranged from 
27 mm to 150 mm, with a mean size of 69 mm (± 40 mm). 
Conversely, the lesion sizes among the 15 patients with 
ultrasound reports varied between 10 mm and 120 mm, 
with a mean length of 55 mm (± 31.6 mm) (Table 1).

Lymph node involvement
Enlarged lymph nodes around the site of infection were 
observed in 10 patients (41.6%). The size of these lymph 
nodes ranged from 6 mm to 27 mm, with a mean size of 
16 mm (± 7 mm). These findings were reported through 
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ultrasound or CT scans or discovered during surgery 
(Table 1).

Antifungal treatment regimens
Over the 22-year study period, various antifungal regi-
mens were employed among the patients. All treatment 
plans included amphotericin B, ensuring every patient 
received this medication. One case experienced an 
unknown interruption in treatment, while the remain-
ing patients received the drug until discharge. The most 
frequently used therapy consisted of a three-drug com-
bination: amphotericin B, cotrimoxazole, and potas-
sium iodide, administered to approximately 40% of the 
patients (10 individuals). Another three-drug combi-
nation, consisting of amphotericin B, cotrimoxazole, 

and itraconazole, was used in 5 cases (20%). Addition-
ally, 2 patients received amphotericin B monotherapy, 
while others received either two-drug or five-drug regi-
mens  (Table  3). The mean duration of antifungal treat-
ment with amphotericin B was 33.17 days (± 14.42 days). 
For cotrimoxazole, the mean duration was 28.47 days 
(± 16.12 days). Itraconazole had a mean treatment dura-
tion of 19.1 days (± 16 days). The mean duration of potas-
sium iodide treatment was 31.67 days (± 11.67 days) 
(Table 4). Detailed information regarding the dosage and 
route of administration for each antifungal regimen is 
provided in Table 5.

Fig. 1  Geographic Distribution of Hospitalized Children with Basidiobolomycosis, Categorized by Province of Residence (each point represents one 
patient)
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Antibiotic therapy
In addition to antifungal medications, antibiotic therapy 
was also a critical component of the treatment regi-
men for the patients. Ceftriaxone was administered 
to 11 patients (45.8%), with a mean duration of 19.36 
days (± 13.34 days). Metronidazole was prescribed to 
15 patients (62.5%), with a mean treatment duration of 
17.4 days (± 15.4 days). Other commonly used antibiotics 
included vancomycin, which was prescribed to 6 patients 
(25%), and meropenem, administered to 7 patients 
(29.2%). The mean duration of vancomycin therapy was 
19.83 days (± 9.9 days), while the mean duration for 
meropenem was 9.19 days (± 27.86 days). Imipenem was 
used in one case, although no further information regard-
ing its duration or other details was provided (Table 4).

Outcome
In our study of 24 hospitalized patients, 22 (91.7%) were 
successfully discharged. Regrettably, one patient (4.2%) 
died during the treatment period. Another patient (4.2%) 
initially responded well to the treatment but ultimately 
died after two months of oral antifungal therapy.

Among the patients with available follow-up data, nine 
individuals continued antifungal therapy for a mean 
duration of 3.6 months (± 2.1 months) until achiev-
ing complete recovery without any disease recurrence. 
Notably, they could resume normal daily activities with-
out experiencing any adverse effects from either the 
disease or the treatment. Additionally, one patient who 
had received inpatient treatment for approximately two 

months was in complete remission at the time of data 
collection.

Discussion
The class Zygomycetes consists of two orders, namely, 
Mucorales and Entomophthorales. Basidiobolus rana-
rum belongs to the Entomophthorales order and primar-
ily causes slow progressive cutaneous and subcutaneous 
infections. Lesions present as firm, painless, erythema-
tous plaques with or without ulceration, predominantly 
affecting individuals with a healthy immune system [12, 
13]. Gastrointestinal basidiobolomycosis is a rare condi-
tion increasingly reported recently [14]. A comprehen-
sive study conducted in 2012 showed that only 44 cases 
of gastrointestinal basidiobolomycosis had been reported 
worldwide until 2010 [15]. However, recent studies indi-
cate an increasing trend in basidiobolomycosis cases 
in many regions [16]. This highlights the need for more 
research on the clinical features and the most appro-
priate management approach to reduce mortality and 
morbidity.

This retrospective study aims to investigate the clini-
cal characteristics, treatment methods, and outcomes of 
patients with basidiobolomycosis over 22 years at Namazi 
Hospital in Shiraz. Our study shows that this infection is 
more prevalent among young males, particularly those 
residing in tropical regions, which aligns with the known 
demographic distribution of this tropical disease from 
previous studies [16, 17].

Table 1  Clinical symptoms and lesion characteristics
Characteristic Value
Clinical Signs and Symptoms
  Abdominal Pain 17/24 (70.8%)
  Fever 13/24 (54.2%)
  FTT* 12/22 (54.5%)
  Hematochezia 10/24 (41.7%)
  Palpable Abdominal Mass 9/24 (37.5%)
  Abdominal Distention 6/24 (25%)
  Diarrhea 5/24 (20.8%)
  Vomiting 5/24 (20.8%)
  Loss of Appetite 4/24 (16.7%)
  Constipation 3/24 (12.5%)
  Pallor 2/24 (8.3%)
  Jaundice 1/24 (4.2%)
  Rash 0/24 (0%)
  Skin Nodule 0/24 (0%)
Lesions Characteristic
  Lymph Node in Ultrasound(mm) 16 (7)
  Mass in Ultrasound(mm) 55 (31.6)
  Mass in CT Scan(mm) 69 (40)
Data are the proportion (%) of patients for whom data were available or mean (±SD)

*A total of 22 patients were considered for the analysis of FTT due to the unavailability of data for 2 cases

FTT: Failure to Thrive
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We observed that the most common clinical symptoms 
of basidiobolomycosis were abdominal pain (70.8%) and 
fever (54.2%). These symptoms are in line with the inva-
sive nature of the condition. They are nearly consistent 
with previous reports, which also identified abdominal 
pain as the most common symptom, with an occurrence 
rate between 80% and 100% [16, 18–20]. Notably, 37% 
of the patients in our study had a palpable abdominal 
mass, which is consistent with the previous report, which 
found that nearly 30% of patients had a similar physical 
examination [19]. This underscores the importance of 

physical examination in the diagnostic process. Further-
more, in conjunction with the physical examination, the 
most common findings on CT scan and ultrasound were 
the presence of an abdominal mass, which was observed 
in nearly all cases, according to radiographic reports.

Gastrointestinal basidiobolomycosis is a rare condi-
tion [14]. Our study revealed that only two cases had 
ocular involvement, while the rest had gastrointestinal 
basidiobolomycosis. The large intestine was the most 
commonly affected site, accounting for 70.8% of cases, 
followed by the liver and small intestine with 8.3% each. 

Table 2  Characterization of laboratory parameters in basidiobolomycosis patients
Laboratory test Value Range Mean (SD) Median
CRP at Admission (mg/L) 1-150 55.37(53.00)   30
CRP at Discharge/Hospitalization (mg/L) 1-120 23.87(36.00)  9
CRP Normalization Time (days) 15–54 29.83(13.00)  30
ESR at Admission (mm/h) 1-126 50.00 (32.85)  56.5
ESR at Discharge/Hospitalization (mm/h) 7–94 34.00 (26.46) 25
ESR Normalization Time (days) 20–40 30.00 (10.00) 30
WBC at Admission (cells/µL) 6500–31,500 18,387 (6,950)  19,200
WBC at Discharge/Hospitalization (cells/µL) 5400–20,400 10,320 (3,900)  9600
Hemoglobin at Admission (g/dL) 7.3–13.1 10.40 (1.60)  10.5
Neutrophils at Admission (%) 35-84% 60.76% (15.66%)  60%
Neutrophils at Discharge/Hospitalization (%) 26-95% 55.21% (19.37%) 53%
Eosinophils at Admission (%) 1-17% 9.70% (4.90%)  9.5%
Eosinophils at Discharge/Hospitalization (%) 2-17% 9.70% (4.98%)  9.5%
Lymphocytes at Admission (%) 7.5-56.9% 26.21% (13.61%)  22%
Lymphocytes at Discharge/Hospitalization (%) 1.7-67% 32.62% (17.78%)  34%
Monocytes at Admission (%) 1-10% 5.40% (3.60%) 5%
Monocytes at Discharge/Hospitalization (%) 4-9% 6.40% (1.81%)  6%
Mixed WBC (%) 4.7-15.2% 8.27% (3.84%)  7.1%
Lowest Hemoglobin during Hospitalization (g/dL) 5.6–11.5 8.70 (1.30)  8.7
Highest Platelet Count (cells/µL) 274–994 640,170 (193,360)  638,500
Creatinine Increase during Treatment (%) 0-133% 23.39% (34.26%) 0%
BUN at Admission (mg/dL) 4–27 9.00 (5.32)  7.5
BUN at Discharge/Hospitalization (mg/dL) 1–82 14.52 (15.64)  13
SGOT (U/L) 12–125 30.00 (28.00)  19
SGPT (U/L) 5-152 23.00 (37.00)  12
Alkaline Phosphatase (U/L) 174–1470 399.00 (332.00)  276
Sodium (mmol/L) 130–144 136.60 (3.80)  137
CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, WBC: White blood cells, BUN: Blood urea nitrogen, SGOT: Serum glutamic-oxaloacetic transaminase, 
SGPT: Serum glutamic-pyruvic transaminase

Table 3  Antifungal regimens in patients
Antifungal Regimen Patients (%)
Amphotericin + Cotrimoxazole + Potassium Iodide 10 (41.7%)
Amphotericin + Cotrimoxazole + Itraconazole 5 (20.8%)
Amphotericin + Itraconazole 1 (4.2%)
Amphotericin 2 (8.3%)
Amphotericin + Itraconazole + Potassium Iodide 1 (4.2%)
Amphotericin + Cotrimoxazole 1 (4.2%)
Amphotericin + Cotrimoxazole + Itraconazole + Potassium Iodide 2 (8.3%)
Amphotericin + Cotrimoxazole + Itraconazole + Potassium Iodide + Voriconazole 1 (4.2%)
Amphotericin + Potassium Iodide 1 (4.2%)
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This is consistent with a previous review, which also 
identified the colon and rectum as the most common site 
for gastrointestinal basidiobolomycosis, accounting for 
82% of cases [15].

The treatment regimens to manage this complex 
infection include Amphotericin B, cotrimoxazole, itra-
conazole, potassium iodide, and voriconazole, with or 
without antibiotics to control superinfections. Ampho-
tericin B was the most commonly used medication in 
almost all cases (100%), followed by itraconazole and 
potassium iodide, with a usage rate of 79.2% and 62.5%, 
respectively. Our study shows that a combination of 
antifungal therapy, mainly Amphotericin B plus cotri-
moxazole plus potassium iodide, along with surgical 
intervention, can lead to favorable outcomes, indicated 
by the high discharge rate of 91.7%. Indeed, the use of 
combination therapy in our patients aligns with previ-
ous studies that underscore the efficacy of combination 
therapy as the optimal treatment choice [19–23]. Con-
trary to our study, which reported a 100% usage rate of 
Amphotericin B for the treatment of basidiobolomycosis, 
many previous studies have demonstrated a high failure 
rate following the use of Amphotericin B. Most of these 

studies advocate using Itraconazole as the superior anti-
fungal treatment [4, 9, 15, 24, 25]. It’s noteworthy that, 
except for two cases, all of our cases received combined 
therapy. Therefore, it’s impossible to identify the best 
drug of choice. Moreover, in our study, all patients except 
for the two cases with ocular involvement underwent 
surgical procedures. These surgeries were primarily per-
formed for diagnostic purposes, such as obtaining tissue 
samples for histopathological examination and culture. 
However, they also contributed significantly to the over-
all treatment strategy by debulking the lesions, remov-
ing necrotic tissue, and facilitating the penetration of 
antifungal agents into the affected areas. It is important 
to emphasize that surgery is a critical component of the 
comprehensive treatment approach for basidiobolomy-
cosis However, the mortality rate of 8.3% indicates the 
need for continued research into more effective treat-
ment protocols and early intervention strategies. Future 
studies should focus on the long-term follow-up of dis-
charged patients to assess the recurrence rate and the 
efficacy of outpatient drug therapy. Complete recovery, 
characterized by the disappearance of patients’ symp-
toms, has been reported to commence between 8 and 

Table 4  Medication usage statistics and duration in patients
Medication Frequency (%) Duration range (days) Mean Duration (SD) Median Duration (days) Mode Duration (days)
Antifungals
  Amphotericin 24 (100%) 7–77 33.17 (14.42)  30 30
  Cotrimoxazole 19 (79.2%) 6–77 28.47 (16.12)  30 30
  Itraconazole 10 (41.7%) 3–47 19.10 (16.00) 30 15
  Potassium Iodide 15 (62.5%) 15–50 31.67 (11.67) 30 -
  Voriconazole 1 (4.2%) 3–3 3.00 (0)  3 3
Antibiotics
  Ceftriaxone 11 (45.8%) 4–44 19.36 (13.34) 15 15
  Metronidazole 15 (62.5%) 2–57 17.40 (15.40) 15 15
  Vancomycin 6 (25%) 11–33 19.83 (9.90)  14.5 14
  Meropenem 7 (29.2%) 15–38 27.86 (9.19)  32 15, 32
  Imipenem 1 (4.2%) 11–11 11.00 (0)  11 11
  Erythromycin 3 (21%) 4–10 6.33 (3.21) 5 4, 5, 10
  Ciprofloxacin 2 (8.3%) 2–15 8.50 (9.19) 8.5 2, 15

Table 5  Pharmacotherapeutic administration details for selected antimicrobial agents
Antimicrobial Agent Route of Administration Dosage Dosing Interval Special 

Considerations
Trimethoprim/Sulfamethoxazole (TMP/
SMX)¹

Intravenous 8–12 mg/kg/day (TMP 
component)

q12h Maximum: 
160 mg TMP/dose

Liposomal Amphotericin B Intravenous infusion 3–5 mg/kg/dose q24h -
Potassium Iodide (KI)² Oral 30 mg/kg/day q24h -
Itraconazole Oral 10 mg/kg/day q12h -
Voriconazole³ Intravenous LD: 9 mg/kg/dose, MD: 8 mg/

kg/dose
q12h LD for initial 24 h; 

MD thereafter
LD = Loading Dose; MD = Maintenance Dose; q12h = every 12 h; q24h = every 24 h
1TMP/SMX dosing is based on the trimethoprim component
2Potassium Iodide is administered as a saturated solution (SSKI), with a concentration of 325 mg per 5 ml oral solution
3Voriconazole requires a loading dose for the first 24 h, followed by a maintenance dose
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9 months in previous studies [19, 22]. In our study, the 
inpatient treatment duration ranged from three weeks to 
two months, and the outpatient treatment predominantly 
lasted between three and six months. This indicates a 
total treatment duration of five to nine months. Notably, 
in our study and all the review studies we referenced, no 
recurrence of the condition has been reported.

Given the rarity of basidiobolomycosis and the chal-
lenges associated with its diagnosis, especially in 
resource-limited settings, we propose a set of major and 
minor criteria based on our findings and the existing 
literature. These criteria aim to facilitate early recogni-
tion and timely intervention, particularly in areas where 
advanced diagnostic techniques may not be readily avail-
able.Major Criteria:

1.	 Histopathological findings: Presence of broad, 
sparsely septate hyphae surrounded by eosinophilic 
material (Splendore-Hoeppli phenomenon).

2.	 Positive culture for Basidiobolus species.
3.	 Identification of Basidiobolus DNA through 

molecular techniques (e.g., PCR).

Minor Criteria:

1.	 Clinical presentation: (a) Abdominal pain (present 
in 70.8% of our cases) (b) Fever (54.2% of cases) 
(c) Hematochezia (41.7% of cases) (d) Palpable 
abdominal mass (37% of cases).

2.	 Demographic factors: (a) Young age (mean age 5.75 
years in our study) (b) Male predominance (83.3% in 
our cohort).

3.	 Imaging findings: (a) Presence of abdominal mass on 
CT or ultrasound (b) Thickening of the bowel wall, 
particularly in the colon.

4.	 Laboratory findings: (a) Peripheral eosinophilia (b) 
Elevated inflammatory markers (e.g., CRP, ESR).

5.	 Geographical consideration: a. Residence in or recent 
travel to endemic areas (tropical and subtropical 
regions).

We suggest that a definitive diagnosis of basidiobolomy-
cosis could be made with either one major criterion or 
three minor criteria plus a positive response to antifun-
gal therapy. This approach allows for a more accessible 
diagnostic pathway in resource-limited settings where 
advanced molecular or histopathological techniques may 
not be available.

However, it is crucial to emphasize that whenever pos-
sible, obtaining tissue for histopathological examination 
and culture remains the gold standard for a definitive 
diagnosis. The proposed criteria should be used as a 
guide to raise clinical suspicion and initiate appropriate 
investigations or empirical treatment when necessary.

Limitations
This study has some limitations that need to be acknowl-
edged. First, the retrospective design may have resulted 
in limitations in data collection. Second, the study was 
conducted at a single center, which may restrict the appli-
cability of the findings to a broader context. Third, the 
use of combined therapy makes it difficult to determine 
the most effective drug for treating basidiobolomycosis. 
Lastly, the lack of complete follow-up for all patients is 
a limitation. Future research should focus on conduct-
ing prospective, multicenter studies to validate our find-
ings and determine the most effective treatment for this 
condition. Despite these limitations, this study’s findings 
contribute to the growing knowledge of basidiobolomy-
cosis and its treatment.

Conclusion
This investigation underscores the clinical importance of 
basidiobolomycosis, a fungal infection primarily affect-
ing young males in tropical locales. The presentation of 
this disease is typically characterized by symptoms such 
as abdominal pain, fever, abdominal masses, and bloody 
diarrhea. Our findings indicate that the prevailing treat-
ment modalities generally involve surgical intervention 
supplemented by a comprehensive antifungal regimen, 
including Amphotericin B, Cotrimoxazole, Potassium 
Iodide, and Itraconazole. Treatment durations have var-
ied, extending from one month of inpatient care to six 
months of outpatient management, with most cases 
achieving complete recovery.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12879-024-09664-8.

Supplementary Material 1

Acknowledgements
This study was performed as part of the doctoral dissertation in general 
medicine by Samaneh Jahangiri. We, also thank individuals and organizations 
who participated in this research.

Author contributions
GP and SJ contributed to study conception, design, and analysis. AS and MN 
wrote the draft version of the manuscript. SJ and AM contributed to collection 
and data analysis. All authors reviewed, revised, and approved the final 
manuscript.

Funding
Not applicable.

Data availability
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

https://doi.org/10.1186/s12879-024-09664-8
https://doi.org/10.1186/s12879-024-09664-8


Page 9 of 9Pouladfar et al. BMC Infectious Diseases          (2024) 24:816 

Declarations

Ethics approval and consent to participate
The project received approval from the Ethics Committee of Shiraz University 
of Medical Sciences, Shiraz, Iran, under number (IR.SUMS.MED.REC.1399.057). 
Given the retrospective nature of our study, informed consent was obtained 
from all the participants and from their legal guardians.

Consent for publication
Not applicable.

Conflict of interest
The authors declare that they have no competing interests.

Received: 7 April 2024 / Accepted: 25 July 2024

References
1.	 Geramizadeh B, Heidari M, Shekarkhar G. Gastrointestinal basidiobolomyco-

sis, a rare and under-diagnosed fungal infection in Immunocompetent hosts: 
a review article. Iran J Med Sci. 2015;40(2):90–7.

2.	 Bongomin F, Gago S, Oladele RO, Denning DW. Global and multi-national 
prevalence of fungal diseases-Estimate Precision. J Fungi (Basel). 2017;3(4):57.

3.	 Shaikh N, Hussain KA, Petraitiene R, Schuetz AN, Walsh TJ. Entomophthoramy-
cosis: a neglected tropical mycosis. Clin Microbiol Infect. 2016;22(8):688–94.

4.	 Zavasky DM, Samowitz W, Loftus T, Segal H, Carroll K. Gastrointestinal zygo-
mycotic infection caused by Basidiobolus ranarum: case report and review. 
Clin Infect Dis. 1999;28(6):1244–8.

5.	 Petrikkos GL. Lipid formulations of amphotericin B as first-line treatment of 
zygomycosis. Clin Microbiol Infect. 2009;15(Suppl 5):87–92.

6.	 Sackey A, Ghartey N, Gyasi R. Subcutaneous basidiobolomycosis: a Case 
Report. Ghana Med J. 2017;51(1):43–6.

7.	 Lyon GM, Smilack JD, Komatsu KK, Pasha TM, Leighton JA, Guarner J, et 
al. Gastrointestinal basidiobolomycosis in Arizona: clinical and epide-
miological characteristics and review of the literature. Clin Infect Dis. 
2001;32(10):1448–55.

8.	 Khan ZU, Prakash B, Kapoor MM, Madda JP, Chandy R. Basidiobolomycosis 
of the rectum masquerading as Crohn’s disease: case report and review. Clin 
Infect Dis. 1998;26(2):521–3.

9.	 Al Jarie A, Al Azraki T, Al Mohsen I, Al Jumaah S, Almutawa A, Mohd Fahim Y, 
et al. Basidiobolomycosis: Case series. J De Mycol Médicale. 2011;21(1):37–45.

10.	 Rose SR, Lindsley MD, Hurst SF, Paddock CD, Damodaran T, Bennett J. Gastro-
intestinal basidiobolomycosis treated with posaconazole. Med Mycol Case 
Rep. 2013;2:11–4.

11.	 Antifungal Activities of. Artesunate, Chloramphenicol, and Co-trimoxazole 
in Comparison to Standard Antifungal Agents against Basidiobolus Species 
[Internet]. 2022 [cited 2024 Mar 24]. https://www.researchsquare.com

12.	 Mucormycosis. and entomophthoramycosis: a review of the clinical mani-
festations, diagnosis and treatment - PubMed [Internet]. [cited 2024 Mar 26]. 
https://pubmed.ncbi.nlm.nih.gov/14748801/

13.	 Gugnani HC. A review of zygomycosis due to Basidiobolus Ranarum. Eur J 
Epidemiol. 1999;15(10):923–9.

14.	 AlSaleem K, Al -Mehaidib, Ali, Banemai M, bin, -Hussain Ibrahim, Faqih M, 
Al MA. Gastrointestinal basidiobolomycosis: mimicking Crohn’s dis-
ease case report and review of the literature. Annals of Saudi Medicine. 
2013;33(5):500–4.

15.	 Hr V, Jd S, Ja L, Md C, G DP. Emergence of gastrointestinal basidiobolomycosis 
in the United States, with a review of worldwide cases. Clinical infectious 
diseases: an official publication of the Infectious Diseases Society of America 
[Internet]. 2012 Jun [cited 2024 Mar 25];54(12). https://pubmed.ncbi.nlm.nih.
gov/22441651/

16.	 Ghazwani SM, Arishi HM, Dhayhi NS, Shami MO, Gosadi IM, Rajab M, et al. 
Pediatric Gastrointestinal basidiobolomycosis: a retrospective study from 
Jazan Province, Saudi Arabia. Infect Drug Resist. 2023;16:4667–76.

17.	 Al Haq AM, Rasheedi A, Al Farsi M, Mehdar A, Yousef Y, Rasheed K, et al. Gas-
trointestinal basidiobolomycosis in pediatric patients: a diagnostic dilemma 
and management challenge. Int J Pediatr Adolesc Med. 2021;8(4):212.

18.	 Shreef K, Saleem M, Saeedd MA, Eissa M. Gastrointestinal basidiobolomycosis: 
an Emerging, and a confusing, Disease in Children (a Multicenter experience). 
Eur J Pediatr Surg. 2018;28(02):194–9.

19.	 Pezzani MD, Di Cristo V, Parravicini C, Sonzogni A, Tonello C, Franzetti M, et al. 
Gastrointestinal basidiobolomycosis: an emerging mycosis difficult to diag-
nose but curable. Case report and review of the literature. Travel Med Infect 
Dis. 2019;31:101378.

20.	 Eraghi MG, Toutkaboni MP, Farzanegan B, Marjani M, Hashemian SMR, Tabarsi 
P. Antifungal Resistant Gastrointestinal Basidiobolomycosis Without Eosino-
philia: A Case Report. Arch Clin Infect Dis [Internet]. 2017 [cited 2024 Mar 
26];12(4). https://brieflands.com/articles/archcid-66110#abstract

21.	 Mathew R, Kumaravel S, Kuruvilla S, Varghese RG, Shashikala null, Srinivasan S, 
et al. Successful treatment of extensive basidiobolomycosis with oral itracon-
azole in a child. Int J Dermatol. 2005;44(7):572–5.

22.	 Zekavat OR, Abdolkarimi B, Pouladfar G, Fathpour G, Mokhtari M, Shakibazad 
N. Colonic basidiobolomycosis with liver involvement masquerading as 
gastrointestinal lymphoma: a case report and literature review. Rev Soc Bras 
Med Trop. 2017;50(5):712–4.

23.	 Mohammadi R, Ansari Chaharsoghi M, Khorvash F, Kaleidari B, Sanei MH, 
Ahangarkani F, et al. An unusual case of gastrointestinal basidiobolomycosis 
mimicking colon cancer; literature and review. J Mycol Med. 2019;29(1):75–9.

24.	 Khan ZU, Khoursheed M, Makar R, Al-Waheeb S, Al-Bader I, Al-Muzaini A, et al. 
Basidiobolus Ranarum as an Etiologic Agent of Gastrointestinal Zygomycosis. 
J Clin Microbiol. 2001;39(6):2360–3.

25.	 Schmidt JH, Howard RJ, Chen JL, Pierson KK. First culture-proven gastrointes-
tinal entermophthoromycosis in the United States: a case report and review 
of the literature. Mycopathologia. 1986;95(2):101–4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.researchsquare.com
https://pubmed.ncbi.nlm.nih.gov/14748801/
https://pubmed.ncbi.nlm.nih.gov/22441651/
https://pubmed.ncbi.nlm.nih.gov/22441651/
https://brieflands.com/articles/archcid-66110#abstract

	﻿Navigating treatment for basidiobolomycosis: a qualitative review of 24 cases
	﻿Abstract
	﻿Introduction
	﻿Material and method
	﻿Study design
	﻿Study population
	﻿Statistical analysis
	﻿Ethical considerations

	﻿Result
	﻿Clinical manifestations
	﻿Gastrointestinal involvement
	﻿Lesions and masses
	﻿Imaging findings
	﻿Lymph node involvement
	﻿Antifungal treatment regimens
	﻿Antibiotic therapy
	﻿Outcome

	﻿Discussion
	﻿Limitations

	﻿Conclusion
	﻿References


