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Abstract: 

Aspergillosis is a fungal infection that can afflict various organs of the body. Aspergillosis on rare occasions can afflict 

the kidney and urogenital tract of human beings. Aspergillosis of the kidney and the female and male urogenital tract 

does manifest with non-specific symptoms that simulate the symptoms of common bacterial infections and diseases of 

the kidney and because of this there tends to be delay in the diagnosis of some cases of aspergillosis of the kidney and 

urogenital tract or the case could easily be misdiagnosed. Aspergillosis of the kidney and urogenital tract in human 

beings tend to affect individuals who have predisposing factors including transplant recipients and individuals who have 

depression of their immune systems as well as other factors listed in the article. Some of the presentations of aspergillosis 

involving the kidney and the urogenital system include: 

• Kidney (a) incidental diagnosis in an asymptomatic individual based upon radiology imaging undertaken 
for something else. (b) loin pain, fever, hematuria, weight loss, felling unwell, hematuria. 

• Ureter and Renal Pelvis – loin to groin pain that tends to simulate ureteric colic, fever, hematuria, 
passing flakes of material in urine, feeling unwell and other symptoms and at times a history of 
immunosuppression including transplantation of an organ 

• Urinary bladder: Lower urinary tract symptoms, hematuria, passing flaky fleshy material in urine, 
retention of urine as well as loin pain if the lesion is obstructing the ureteric orifice. 

• Prostate and seminal vesicle: Lower urinary tract symptoms, dysuria, fever, hematuria, retention of 
urine, weight loss and feeling unwell. 

• Testis and epididymis: testicular pain, fever, feeling unwell, weight loss. 

• Penis: lesion on penis, mass on penis, ulcer of penis, bleeding from penis, sloughy material on penis, 
feeling unwell. 

• Vulva: lesion or mass on vulva, bleeding from vulva, ulcer from vulva, discharge from vulva. 

• Vagina: Bleeding from vagina, ulcer in vagina, slough from vagina. 

• Cervix: Bleeding from vagina, slough and discharge from vagina, lower abdominal and suprapubic pain 
/ discomfort. 

• Uterus: Bleeding from the vagina, lower abdominal and suprapubic discomfort and pain, discharge from 
vagina as well as slough. 

• Fallopian tube: lower abdominal and suprapubic pain simulating pelvic inflammatory disease and acute 
abdomen, fever and feeling unwell plus weight loss. 

• Ovary: Lower abdominal and suprapubic pain, simulating pelvic inflammatory disease or fallopian tube- 
ovarian mass or abscess 

Diagnosis of the infection tends to be made based upon culture of Aspergillus from the lesion and upon pathology 

examination of a swab of the lesion or the excised lesion. Radiology imaging including ultrasound scan, computed 
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Introduction 

It has been stated that invasive aspergillosis, which is a severe fungal 

infection, usually tends to affect patients who have immunocompromising 

conditions such as diabetes mellitus, hematological malignancy and 

neutropenia [1,2]. It has also been pointed out that Aspergillosis that is 

limited to the urinary tract is an uncommon type of invasive aspergillosis, 

which had been reported to more frequently involve the lung [1]. 

It has additionally been iterated that invasive fungal infection of urinary tract, 

which is more commonly found in immunocompromised patients, does 

remain a great challenge with regards to both its clinical diagnosis and its 

treatment [1]. It has been explained that there are three main routes of 

transmission of aspergillosis, with the inclusion of ascending infections 

which most often has tended to be from indwelling urinary bladder catheters, 

trauma or surgical interventions and hematogenous spread, has tended to be 

common in immunocompromised patients. It has been pointed out that 

Candida is the commonest fungal pathogen causing urinary tract infection 

which is followed Aspergillus [1,2]. Aspergillosis infection on rare 

occasions can affect various organs of the body, including the penis, scrotum, 

testis and intra-scrotal organs, urinary bladder, renal pelvis or the kidney. 

Aspergillosis can also affect the vulva [3,4], vagina and cervix [5,6], uterus, 

fallopian tube [7], and ovary. Aspergillosis could be superficial or invasive. 

Aspergillosis of the kidney and genitourinary tract does manifest with non- 

specific symptoms and hence its diagnosis may be missed initially or there 

may be some delay in the diagnosis. Because of the rarity of aspergillosis of 

the kidney and the genitourinary tract, majority of clinicians globally may 

not be familiar with the manifestations, diagnostic features, treatment and 

outcome following treatment of the various organs of the body. The ensuing 

article on aspergillosis of the kidney and the urogenital tract is divided into 

two parts: (A) Overview, and (B) Miscellaneous Narrations and Discussions 

Related to Aspergillosis of the kidney and the genitourinary tract. 

Methods: 

Various internet data bases were searched including: Google; Google 

Scholar; Yahoo; and PUBMED. The search words that were used included: 

Aspergillosis of penis; Aspergillosis of Scrotum; Aspergillosis of testis; 

Aspergillosis of bladder; Aspergillosis of ureter; Aspergillosis of renal 

pelvis; Aspergillosis of vulva; Aspergillosis of vagina; Aspergillosis of 

cervix; Aspergillosis of uterus, Aspergillosis of fallopian tube; and 

Aspergillosis of ovary. One hundred and fifty-four (154) references were 

identified which were used to write the article on aspergillosis of the kidney 

and the urogenital tract is divided into two parts: (A) Overview, and (B) 

Miscellaneous Narrations and Discussions Related to Aspergillosis of the 

kidney and the genitourinary tract. 

Results: 

[A] Overview 

General Statements: 

• Aspergillus is a terminology that is utilized for a genus 
which consists of several hundred mould species that are 
found in various climates globally [8]. 

• It has been iterated that Aspergillus was first catalogued in 
1729 by an Italian priest and biologist called Pier Antonio 
Micheli. Viewing the fungi under a microscope, Micheli 

 

was documented to be have been reminded of the shape of 

an aspergillum (holy water sprinkler), from Latin spargere 

(to sprinkle), and as well as that Michelli named the genus 

accordingly [8] [9]. 

• Aspergillum is stated to be an asexual spore-forming 
structure which is common to all Aspergillus species; as 
well as it has been documented that about one-third of 
species are also known to have a sexual stage [9]. 

• It has been documented that whilst some species of 
Aspergillus are known to cause fungal infections, other 
species of aspergillus are of commercial importance. [8] 

• Aspergillosis is a terminology that is utilized for a fungal 
infection which usually tends to afflict the lungs [8] [10], 
which is caused by the genus Aspergillus, which is a 
common mould which has tended to be breathed in 
frequently from the air around, but which has been stated 
not to usually affect majority of people. [1] [8] [11]. 

• Aspergillosis is stated to generally afflict individuals who 
have a number of lung diseases including asthma, cystic 
fibrosis, or mycobacteria tuberculosis, or individuals who 
have had stem cell or organ implant surgery, as well as 
individuals who are not capable of fighting infection in 
view of the medicaments, they take including steroids as 
well as treatments for malignant tumors [10] [12]. 

• It has additionally been iterated that aspergillosis could 
affect the skin [12] [13]. 

• It has been pointed out that Aspergillosis does tend to afflict 
human beings, birds and other animals [8] . 

• It has been iterated that Aspergillosis does tend to occur in 
chronic or acute forms which have been documented to be 
clinically very distinct [8]. 

• It has been pointed out that majority of cases of acute 
aspergillosis have tended to afflict people who have 
severely compromised immune systems, including 
individuals who have been undergoing bone marrow 
transplantation [14]. 

• It has been documented that chronic colonization or 
infection by aspergillosis could emanate in complications 

in people who have been afflicted by underlying respiratory 
illnesses, including: asthma [8] [15],cystic fibrosis, [16] 
sarcoidosis [8], [17], tuberculosis infection, or chronic 
obstructive pulmonary disease [18]. 

• It has also been iterated that most often, aspergillosis does 
tend to occur in the form of chronic pulmonary aspergillosis 
(CPA), aspergilloma, or allergic bronchopulmonary 
aspergillosis (ABPA) [8] [19] . 

• Some forms of pulmonary aspergillosis have been 
documented to be intertwined; for example, ABPA and 
simple aspergilloma could emanate into the development 
into CPA [8] . 

• It has been pointed out that other, non-invasive 
manifestations of aspergillosis do include: fungal sinusitis 
which could both be allergic in nature and also with 

tomography scan, and magnetic resonance imaging scan tend to be undertaken to ascertain the extent of the lesion. A 

history of previous treatment for aspergillosis as well as a history of immunosuppression or other predisposing factors 

tend to obtained in the history. When a patient has undergone antibiotic treatment for a presumed bacterial infection of 

the kidney and the urogenital infection without any response then clinicians need to have a high index of suspicion to 

suspect the possibility of Aspergillosis. 

Treatment of the lesion does entail utilization of an appropriate antifungal agent that the Aspergillus species is 

susceptible to in addition to excision of the lesion to remove the source of the lesion. Because there could be recurrence 

of the lesion a long-period of methodical follow-up is required. 

Keywords: aspergillosis; kidney; urogenital tract; renal pelvis; urinary bladder; penis; prostate; seminal vesicle; 

fallopian tube; ovary antifungal treatment; surgical excision; renal transplant recipient; immunosuppression 
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established fungal balls, ear infection that is referred to as 

otomycosis, eye infection that is referred to as aspergillosis 

keratitis, nail infection that is referred to as onychomycosis. 

[8]. However, it has been pointed out that most often, these 

aspergillosis infections tend to be less severe, and curable 

following treatment with effective antifungal medicaments. 

[8] It has been pointed out thar the most commonly 

Aspergillus pathogens that tend to be encountered include 

Aspergillus fumigatus, and Aspergillus flavus which are 

ubiquitous organisms that have the capability of living 

under extensive environmental stress [8]. 

• It has been documented that majority of individuals who are 
afflicted by Aspergillosis, have been postulated to have 
inhaled thousands of Aspergillus spores daily but without 
effect due to an efficient immune response [8] .It has 
furthermore, been stated that taken together, the major 
chronic, invasive, and allergic forms of aspergillosis do 
account for about 600,000 deaths annually globally. [15, 
20-23]. 

• It is worth noting that Aspergillosis, though rare, can afflict 
various organs of the body including the penis, scrotum, 
testis, prostate, kidney and the urinary tract including the 
urinary bladder, vulva, vagina, uterus, fallopian, tubes, 
ovaries as well as various other organs of the body. 

Growth and Distribution: 

• Aspergillus has been defined as a group of conidal fungi 
which refers to fungi that are in an asexual state. Some of 
the fungi are stated to be known however, to have a 
telemorph or sexual state in the Ascomycota. Aspergillus 
has been stated to have DNA evidence, all members of the 
genus Aspergillus are stated to be members of the phylum 
Ascomycota [8]. 

• It has been iterated that members of the genus possess the 
ability to grow whereby a high osmotic pressure does exist 
with high concentration of sugar, salt, and others. [8] 
Aspergillus species had also been stated to be highly 
aerobic and they tend to be found in almost all oxygen-rich 
environments, where they do commonly grow as moulds 
upon the surface of a substrate, as an emanation of the high 
oxygen tension [8]. 

• It had been pointed out that fungi grow commonly upon 
carbon-rich substrates like monosaccharides including 
monosaccharides such as glucose as well as 
polysaccharides such as amylose [8]. 

• It has been iterated that Aspergillus species tends to be 
found as common contaminants of starchy foods including 
bread and potatoes, and they tend to grow in or upon many 
plants and trees [8]. 

• It has furthermore been stated that in addition to growth 
upon carbon sources, many species of Aspergillus do tend 

to demonstrate oligotrophy, whereby they are capable of 
growing within nutrient-depleted environments, or 
environments that have a complete lack of key nutrients [8]. 

• It has been explained that Aspergillus niger constitutes a a 
prime example of this; in that it could be found growing 
upon damp walls, as a major component of mildew. [8] 

• Several species of Aspergillus, including A. niger and 
Aspergillus fumigatus, would readily colonise buildings 
[4], favouring warm and damp or humid areas such as 
bathrooms and around window frames [5]. 

Aspergillus tends to be found in millions of pillows.[6] 

• Commercial Importance of Aspergillus 

• It has been iterated that Species of Aspergillus are 
important medically as well as commercially [8] . 

• It has also been stated that some species of Aspergillus 
could cause infection in human beings as well as in other 
animals [8]. 

• It has been iterated that some infections that are found in 
animals had been studied for many years, while other 
species that are found in animals had been described as new 
and specific to the investigated disease, and others had been 
known as names already in use for organisms such as 
saprophytes [8]. 

• It has been documented that more than 60 Aspergillus 
species constitute medically relevant pathogens [8] [24]. 

• It has been documented that with regard to human beings, 
a range of diseases such as infection to the external ear, skin 
lesions, and ulcers classed as mycetomas tend to be found 
[8]. 

• It has also been pointed out that other Aspergillus species 
are important in commercial microbial fermentations [8]. 
For example, alcoholic beverages such as Japanese sake 
often tend to be made from rice or other starchy ingredients 
(like manioc), rather than from grapes or malted barley [8]. 

• It has additionally, been stated that typical microorganisms 
that are utilized to make alcohol, such as yeasts of the genus 
Saccharomyces, cannot ferment these starches. [8] 
Therefore, koji mold such as Aspergillus oryzae is utilized 
to first break down the starches into simpler sugars [8] [25], 
to make soy sauce, first you add aspergillus mold to the soy 
beans and grains to produce a mixture called koji. 

• Members of the genus are said also to be sources of natural 
products which could be utilised in the development of 
medicaments so as to treat human disease.[8] [26]. 

• It has been iterated that Aspergillus spp. are known for the 
production of anthraquinone which has commercial 
importance in view of its antibacterial and antifungal 
properties[8] [27]. 

• It has been iterated that perhaps the largest application of 
Aspergillus niger constitutes the major source of citric acid; 
this organism accounts for over 99% of global citric acid 
production, or more than 1.4 million tonnes (>1.5 million 
US tons) per year [8]. 

• A. niger is also commonly utilized for the production of 
native and foreign enzymes, with the inclusion of: glucose, 
oxidase, lysozyme, as well as lactase [8] [28]. 

• It has been pointed out that in these instances, the culture 
tends to be rarely grown upon a solid substrate, even though 
this is still common practice in Japan; nevertheless, it is 
more often grown as a submerged culture in a bioreactor. 
[8]. In this way, the most important parameters could be 
strictly controlled, as well as maximal productivity could be 
achieved. [8] It has additionally been stated that this process 
also does make it far easier to separate the chemical or 
enzyme of importance from the medium, and hence it is 
therefore far more cost-effective [8]. 

Research: 

The ensuing summations had been made regarding utilization of 

Aspergillus in research projects: [8] 

• Aspergillus nidulans (Emericella nidulans) had been 
utilized as a research organism for many years and it was 
utilized by Guido Pontecorvo in order to demonstrate 
parasexuality in fungi [8]. 

• It has been pointed out that recently, Aspergillus nidulans 
was one of the pioneering organisms to have its genome 
sequenced by researchers at the Broad Institute [8]. 

• It has been documented that as of 2008, a further seven 
Aspergillus species had had their genomes sequenced: the 
industrially useful A. niger (two strains), Aspergillus 
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oryzae, and Aspergillus terreus, as well as the pathogens 

Aspergillus clavatus, Aspergillus fischerianus (Neosartorya 

fischeri), Aspergillus flavus, as well as Aspergillus 

fumigatus (two strains) [8] [29]. 

• It has been pointed out that Aspergillus fischerianus has 
hardly ever been pathogenic; however, it is very closely 
related to the common pathogen Aspergillus. fumigatus; it 
was sequenced in part to better understand A. fumigatus 
pathogenicity.[8] [30] 

• Sexual Reproduction 

• It has been documented that out of the 250 species of 
aspergilli, about 64% do not have any known sexual state. 

[8] [31]. Nevertheless; it has been pointed out that many of 

these species likely have an as yet unidentified sexual stage. 

[8] and that sexual reproduction does occur in two 

fundamentally different ways in fungi. These are 

outcrossing (in heterothallic fungi) in which two different 

individuals do contribute nuclei, and self-fertilization or 

selfing (in homothallic fungi) in which both nuclei are 

derived from the same individual [8]. 

• It has also been iterated that in recent years, sexual cycles 
had been discovered in many species which were 
previously considered to be asexual and that these 
discoveries do reflect recent experimental focus on species 
of particular relevance to humans. [8] 

• Aspergillus fumigatus is known to be the commonest 
species to cause disease in immunodeficient human beings 
[8]. 

• In 2009, Aspergillus fumigatus had been known to have a 
heterothallic, fully functional sexual cycle [8] [32]. 

• It has furthermore been iterated that isolates of 
complementary mating types are required for sex to occur 

[8] . 

• It has been pointed out that Aspergillus flavus is the major 
producer of carcinogenic aflatoxins in crops globally [8]. 

• It has also been stated that Aspergillus is also an 
opportunistic human and animal pathogen, which causes 
aspergillosis in immunocompromised individuals. [8] 

• It has been documented that in 2009, a sexual state of this 
heterothallic fungus was found to arise when strains of 
opposite mating types of Aspergilli were cultured together 
under appropriate conditions [8] [33]. 

• It has been iterated that Aspergillus lentulus constitutes an 
opportunistic human pathogen which causes invasive 
aspergillosis that is associated with high mortality rates [8]. 

• It was stated that in 2013, Aspergillus. lentulus was found 
to have a heterothallic functional sexual breeding system. 
[8] [34]. 

• It has been stated that Aspergillus. terreus is commonly 
utilized in industry to produce important organic acids and 
enzymes, and Aspergillus terreus was the initial source for 
the cholesterol-lowering drug lovastatin [8]. 

• It was stated that in 2013, Aspergillus. terreus was found to 
be capable of sexual reproduction when strains of opposite 
mating types were crossed under appropriate culture 
conditions. [8] [35]. 

• It has been iterated that these findings with Aspergillus 
species are consistent with accumulating evidence, from 
studies related to other eukaryotic species, that sex was 
likely to be present in the common ancestor of all 
eukaryotes. [8] [36] [37] 

• It has been documented that Aspergillus nidulans, which is 
a homothallic fungus, is capable of self-fertilization. [8] 

• It has also been iterated that selfing does entail activation 
of the same mating pathways that are characteristic of sex 
in outcrossing species, for example self-fertilization does 
not bypass the required pathways for outcrossing sex, 

however. it instead requires activation of these pathways 

within a single individual. [8] [38] 

• It has been stated that among those Aspergillus species 
which do depict a sexual cycle, the overwhelming majority 
in nature are homothallic (self-fertilizing). [39] 

• It has been explained that this observation does indicate that 
Aspergillus species could generally maintain sex though 
little genetic variability tends to be produced by 
homothallic self-fertilization. [8] 

• It has been pointed out that Aspergillus fumigatus, which is 
a heterothallic (outcrossing) fungus which occurs in areas 
that have widely different climates and environments, also 
does display little genetic variability either within 
geographic regions or on a world-wide scale, [8] [40] again 
indicating sex, in this case outcrossing sex, could be 
maintained even when little genetic variability has been 
produced. 

Genomics: 

• It has been pointed out that the simultaneous publication of 
three Aspergillus genome manuscripts in Nature in 
December 2005, had established the genus as the leading 
filamentous fungal genus for comparative genomic studies. 
[8] 

• It has also been stated that like majority of major genome 

projects, these efforts had been collaborations between a 

large sequencing centre and the respective community of 

scientists. For example, the Institute for Genome Research 

(TIGR) had worked with the Aspergillus. fumigatus 

community. Aspergillus. nidulans had been sequenced at 

the Broad Institute. Aspergillus. oryzae had been sequenced 

in Japan within the National Institute of Advanced 

Industrial Science and Technology. The Joint Genome 

Institute of the Department of Energy had released 

sequence data for a citric acid-producing strain of 

Aspergillus. niger. TIGR, which has now been renamed the 
J. Craig Venter Institute, was at the time of publication 

spearheading a project on the Aspergillus flavus genome. 

[8] [41] 

• It has been documented that Aspergillus is typified by high 
levels of genetic diversity and, utilizing protostome 
divergence as a scale, Aspergillosis is as diverse as the 
Vertebrates phylum even though both inter and intra- 
specific genome structure is relatively plastic. [8] [42] 

• It has also been stated that the genomes of some Aspergillus 
species, such as Aspergillus flavus as well as Aspergillus. 
oryzae, are more-rich and around 20% larger in comparison 
with others, such as A. nidulans and A. fumigatus. [8] 

• It has been explained that many mechanisms could explain 
this difference, even though the combination of segmental 
duplication, genome duplication, and horizontal gene 
transfer acting in a piecemeal fashion had been well- 
supported. [8] [43] 

• It has been explained and pointed out that Genome sizes for 
sequenced species of Aspergillus do range from about 29.3 
Mb for Aspergillus. fumigatus to 37.1 Mb for Aspergillus. 
oryzae, whilst the numbers of predicted genes vary from 
about 9926 for Aspergillus. fumigatus to about 12,071 for 

A. oryzae. The genome size of an enzyme-producing strain 

of Aspergillus. niger had been noted to be of intermediate 

size at 33.9 Mb. [8] [44] 

Pathogens: 

• It has been explained that some Aspergillus species tend to 
cause serious disease in human beings and animals, and that 
the commonest pathogenic species are Aspergillus 
fumigatus and Aspergillus flavus, which produces aflatoxin 
that is both a toxin and a carcinogen, and which could 
contaminate foods such as nuts. [8] 
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• It has been documented that the most common Aspergillus 
species causing allergic disease are Aspergillus fumigatus 
and Aspergillus clavatus [8]. 

• It has been pointed out that other species of Aspergillus are 
important as agricultural pathogens. [8] 

• It has been iterated that Aspergillus spp. does cause disease 
on many grain crops, especially maize, and some variants 
do synthesize mycotoxins, with the inclusion of aflatoxin. 
[8] 

• It has additionally been stated that Aspergillus could cause 
neonatal infections. [8] [45]. 

• It has been pointed out that Aspergillus. Fumigatus, which 
is the most common species, infections tend to be primary 
pulmonary infections and they could potentially become a 
rapidly necrotizing pneumonia with a potential to 
disseminate. [8] 

• It has additionally been iterated that the organism could be 
differentiated from other common mold infections based 
upon the fact that it does take on a mold form both in the 
environment and in the host, unlike Candida albicans, 
which is a dimorphic mold within the environment and a 
yeast within the body. [8] 

Aspergillosis: 

• It has been stated that Aspergillosis is a terminology that is 
utilized for a group of diseases that are caused by 
Aspergillus species. [8] 

• It has also been stated that the commonest Aspergillus 
species among paranasal sinus infections that are associated 
with aspergillosis is Aspergillus fumigatus. [8] [46] 

• The symptoms of Aspergillosis had been documented to 
include fever, cough, chest pain, or breathlessness, which 
also tend to be the symptoms associated with many other 
illnesses, so the diagnosis of Aspergillosis could be 
difficult. [8] 

• It has been pointed out that often, only patients who have 
already weakened immune systems or those patients who 
suffer other lung conditions tend to be susceptible to 
Aspergillosis. [8] 

• Some authors had iterated that with regard to human beings, 
the major forms of Aspergillosis disease do include; [8] 
[47] [48] 

• It has been explained that acute invasive aspergillosis, is a 
form which does grow into surrounding tissue, more 
common in those who have weakened immune systems 
such as AIDS or chemotherapy patients. [8] 

• It has been pointed out that allergic bronchopulmonary 
aspergillosis, does tend to affect patients who have 
respiratory diseases such as asthma, cystic fibrosis, as well 
as sinusitis. [8] 

• It has been explained that aspergilloma is a "fungus ball" 
which could form within cavities such as the lung. [8] 

• Disseminated invasive aspergillosis, which is an infection 
that is spread widely through the body. [8] 

• It has been iterated that fungal infections from Aspergillus 
spores do remain one theory or postulate of sickness and 
untimely leading to death of some early Egyptologists and 
tomb explorers. [8] 

• It has been stated that ancient spores which grew upon the 
remains of food offerings and mummies that had been 
sealed within tombs and chambers could have been blown 
around and inhaled by the excavators, which had been 
ultimately linked to the notion of the curse of the pharaohs. 
[8] [49] 

• It has been pointed out that Aspergillosis of the air passages 
had also been frequently reported in birds, and certain 
species of Aspergillus had been known to infect insects. [8] 
[24] 

• It had also been pointed out that majority of people do 
inhale Aspergillus into their lungs every day. [8] [50]. 
Nevertheless, it has been explained that it is generally only 
the immune-compromised individuals who get sick with 
Aspergillosis. [8] [50]. 

Epidemiology: 

• It has been stated that: Aspergillosis, has been iterated to 
affect more than 14 million individuals globally, [8] [51], 
with allergic bronchopulmonary aspergillosis (ABPA, >4 
million), severe asthma with fungal sensitization (>6.5 
million), and chronic pulmonary aspergillosis (CPA, ~3 
million) being found to be considerably more prevalent in 
comparison with invasive aspergillosis (IA, >300,000). 

• Other documented common Aspergillosis conditions have 
been documented to include Aspergillus bronchitis, 
Aspergillus rhinosinusitis which tends to afflict many 
millions of individuals, otitis externa, as well as Aspergillus 
onychomycosis which has been stated to affect 10 million 
individuals globally. [8] [52] [53] 

• It has been suggested that alterations in the composition of 
and function of the lung microbiome as well as mycobiome 
had been documented be associated with an increasing 
number of chronic pulmonary diseases such as COPD, 
cystic fibrosis, chronic rhinosinusitis and asthma. [54]. 

Risk Factors: 

Risk factors for the development of Aspergillosis have been summated 

as follows: [8] 

• Individuals who are immune-compromised including 
individual patients who have undergone hematopoietic 
stem cell transplantation, chemotherapy for leukaemia, or 
Acquired Immune Deficiency Syndrome (AIDS) are stated 
to be at an increased risk for the development of invasive 
aspergillosis infections. And it has been suggested that such 
immunocompromised individuals could have neutropenia 
or corticoid-induced immunosuppression as a result of 
medical treatments they had been receiving. [8] 

• It has been pointed out that neutropenia which had been 
caused by extremely cytotoxic medicaments including 
Cyclophosphamide, do tend to interfere with cellular 
replication with the inclusion of that of white blood cells for 
example neutrophils. [8] 

• A decrease of neutrophil count does tend to inhibit the 
ability of the body to mount immune responses against 
pathogenic organisms. [8] 

• Even though tumour necrosis factor alpha (TNF-α) which 
is a signalling molecule that is related to acute inflammation 
responses tends to be produced, the abnormally low number 
of neutrophils present in neutropenic patients does tend to 
emanate into a depressed inflammatory response. [8] 

• It has been stated that if the underlying neutropenia is not 
fixed, rapid and uncontrolled hyphal growth of the invasive 
fungi would occur and be ensued by negative health 
outcomes. [8] [55] 

• It has also been iterated that in addition to decreased 
neutrophil degranulation, the antiviral response against Flu 
as well as SARS-CoV-2 viruses, mediated by type I and 
type II interferon tends to be diminished jointly with the 
local antifungal immune response measured in the lungs of 
patients with IAPA (Influenza-Associated Pulmonary 
Aspergillosis) and CAPA (COVID-19-Associated 
Pulmonary Aspergillosis). [8] [56] [57] 

Presentation: 

• The manifestations of Aspergillosis of various organs of the 
kidney and genitourinary system have all been non-specific 
and therefore a high index of suspicion is required from all 
clinicians because the symptoms always simulate 
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symptoms of more common diseases of the kidney and the 

urogenital system organs. 

• In some cases of recurrence of Aspergillosis of the kidney 
and the urogenital tract a history of previous treatment for 
Aspergillosis of an organ short alert all clinicians to the 
likelihood of Aspergillosis recurrence affecting organs 
including the kidney and urogenital symptoms. 

• Penis – some of the symptoms including aggravating skin 
eruptions and ulceration as well as discharge and bleeding 
from the penis which are non-specific symptoms that tend 
to be the manifesting symptoms or more common lesions 
of the penis and clinicians need to be aware that they need 
to have a high index of suspicion of aspergillosis of the 
penis in patients present with these types symptoms in order 
not to have a delay in diagnosing the disease or 
misdiagnosing the lesion. 

• Prostate – individuals who have aspergillosis of the penis 
would tend to manifest with lower urinary tract symptoms 
(LUTS), urinary retention and at times fever and in view of 
the rarity of aspergillosis of the prostate gland, unless a 
clinician is aware of the fact that aspergillosis of the penis 
though rare, could present with symptoms that simulate the 
symptoms of benign prostatic hyperplasia (BPH), 
carcinoma of the prostate, and acute / chronic bacterial 
prostatitis there could be a delay in the diagnosis of the 
infection or the case could be misdiagnosed initially. 

• Testis and seminal vesicle – An individual who has 

aspergillosis of the testis and epididymis would tend to 

manifest with fever, pain and swelling within the testis and 

feeling unwell and these symptoms do simulate the 

symptoms of acute or chronic bacterial epididymoorchitis 

and this would generally to lead to delay of the correct 

diagnosis of the infection or the diagnosis could initially be 

considered to be that of acute bacterial epididymoorchitis 

or chronic bacterial epididymoorchtis including 

tuberculous epididymorchitis. A history of predisposing 

conditions including, the patient having undergone renal 

transplant transplantation or any organ transplantation with 

immunosuppression of combination chemotherapy for 

some other malignancy, or a history of having undergone 

previously treatment for disseminated aspergillosis in the 

recent past should alert the clinician to have a high index of 

suspicion to include aspergillosis of the testis and 

epididymis as a differential diagnosis. 

• Urinary bladder – An individual who has aspergillosis of 

the urinary bladder, depending upon the area of urinary 

bladder affected would tend to manifest with non-specific 

symptoms including: lower urinary tracts symptoms 

(LUTS) such as urinary frequency, urgency, urge 

incontinence, dysuria, supra-pubic pain, loin pain, 

discharge of fleshy material within the urine, visible 

hematuria, and loin pain as well as fever on some occasions 

or the patient could be admitted because of retention of 

urine. A history of having been recently treated for 

disseminated aspergillosis, or aspergillosis, elsewhere 

should alert the clinician to the possible diagnosis of a rare 

case of aspergillosis of the urinary bladder, especially if the 

individual has predisposing factors as discussed later on in 

the article. 

• Ureter and renal pelvis – An individual who has 
aspergillosis of the ureter and renal pelvis including 
aspergillosis of the urinary bladder involving the ureteric 
orifice may present with fever, intermittent colicky loin to 
groin pain that simulates an upper urinary tract ureteric 
colic, fever, passage of blood within the urine as well as 
passage of fleshy material within the urine. Most often 
clinicians would tend to make a provisional diagnosis of 

ureteric colic and radiology imaging to depict the lesion 

which would quite often be provisionally diagnosed as a 

calculus. A history of previous endoscopy procedure of the 

ipsilateral ureter and renal pelvis with uretero-renoscopy 

plus insertion of a ureteric stent, or a previous history of 

treatment for disseminated aspergillosis as well as 

predisposing factors and passage of fleshy material within 

the urine should alert the clinician to suspect the possibility 

of aspergillosis of the ipsilateral upper urinary tract 

manifesting in a way that simulates ureteric colic. 

• Kidney – An individual who has aspergillosis of the kidney 

may or may not have a history of previous treatment for 

disseminated aspergillosis, or aspergillosis of a single organ 

or no previous treatment for aspergillosis. Aspergillosis of 

a kidney could be diagnosed in an asymptomatic individual 

who undergoes radiology imaging including ultrasound 

scan of abdomen and renal tract, computed tomography 

(CT) scan of abdomen and pelvis / renal tract, magnetic 

resonance imaging (MRI) scan of abdomen / renal tract that 

was undertaken as part of radiology imaging for something 

else and the kidney lesion could then be incidentally found, 

or the individual could manifest with feeling unwell, having 

fever, weight loss, loin pain, visible hematuria, or passing 

fleshy material within the urine. These symptoms are non- 

specific and a high index of suspicion would be required to 

include aspergillosis of the kidney as a differential 

diagnosis whilst undertaking investigations to establish a 

definite diagnosis. 

• Vulva and vagina – An individual who has aspergillosis of 
the vulva may present with a lesion upon the vulva or within 
the vagina, an ulceration on the vulva, bleeding from the 
vulva, sloughing from the vulva in addition to fever and 
sensation of being unwell or weight loss and a feeling of 
being not well. These symptoms are non-specific and a high 
index of suspicion would be required to establish a quick 
diagnosis of aspergillosis of the vulva and 

• Cervix – An individual who has aspergillosis of the cervix 
could present with bleeding from the vagina, finding she 
has a lesion / mass within the deeper part of her vagina, 
passing flakes of tissue from her vagina, being unwell, 
having weight loss, having suprapubic discomfort, or the 
finding of abnormality in cytology / pathology examination 
of the individual’s cervical smear cytology examination. 
These manifestations are non-specific and a high index of 
suspicion is required to establish the diagnosis. 

• Uterus - An individual who has aspergillosis of the uterus 
could present with bleeding from the vagina, passing flakes 
of tissue from her vagina, being unwell, having weight loss, 
having suprapubic discomfort. These manifestations are 
non-specific and a high index of suspicion is required to 
establish the diagnosis. 

• Fallopian tube – An individual who has aspergillosis of the 

fallopian tube may present with acute or chronic pain in her 

suprapubic / pelvis region and this may not be associated 

with bleeding per vagina, or discharge from her vagina and 

would be found to be tender within her suprapubic region, 

mimicking pelvic inflammatory disease. There could also 

be the possibility of bleeding per vagina of passing flakes 

of tissue from the vagina. These symptoms are non-specific 

and unless a history of previous treatment elsewhere for 

disseminated aspergillosis or aspergillosis of a single organ 

or the patient having predisposing conditions and not 

responding well to adequate antibiotic treatment should 

enable the clinician have a high index of suspicion for 

aspergillosis of the fallopian tube. At times the diagnosis 

would tend to be made when a laparotomy or laparoscopy 

is undertaken for an acute lower abdominal pain for sepsis, 
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tube-ovarian mass or possibly ectopic pregnancy or when 

the patient has not responded to appropriate antibiotic 

treatment for a provisionally diagnosed pelvis 

inflammatory disease (PID)/pelvis abscess. 

• Ovary - An individual who has aspergillosis of the ovary 

may present with acute or chronic pain in her suprapubic / 

pelvis region and this may not be associated with bleeding 

per vagina, or discharge from her vagina and would be 

found to be tender within her suprapubic region, mimicking 

pelvic inflammatory disease. These symptoms are non- 

specific and unless a history of previous treatment 

elsewhere for disseminated aspergillosis or aspergillosis of 

a single organ or the patient having predisposing conditions 

and not responding well to adequate antibiotic treatment 

should enable the clinician have a high index of suspicion 

for aspergillosis of the fallopian tube. At times the diagnosis 

would tend to be made when a laparotomy or laparoscopy 

is undertaken for an acute lower abdominal pain for sepsis, 

tube-ovarian mass or possibly ectopic pregnancy or when 

the patient has not responded to appropriate antibiotic 

treatment for a provisionally diagnosed pelvis 

inflammatory disease (PID)/pelvis abscess. 
Diagnosis: 

Considering that Aspergillosis can affect various organs of the body and 

the commonest Aspergillus infection does tend to involve, the diagnosis of 

Aspergillosis would tend to be associated with the clinician having a high 

index of suspicion for the diagnosis of Aspergillosis. Nevertheless, the 

ensuing summations related to modes of diagnosis of various organs of the 

body: 

• It has been pointed out that upon chest radiograph (chest X- 
ray) and computed tomography (CT) scan, pulmonary 
aspergillosis classically does tend manifest as or depict a 
halo, and subsequently later, an air crescent sign. [8] [57] 

• With regard to hematologic patients who are afflicted by 
invasive aspergillosis, the galactomannan test could make 
the diagnosis of Aspergillosis in a non-invasive way. [8] 

• False-positive Aspergillus galactomannan test results had 
been reported in patients on intravenous treatment with 
some antibiotics or fluids which contained gluconate or 
citric acid such as some transfusion platelets, parenteral 
nutrition, or PlasmaLyte [8]. [58] [59] 

• Upon microscopy histopathology examination of 
specimens of tissues that are afflicted by Aspergillosis, 
Aspergillus species tends to be reliably illustrated by 
utilization of silver stains for examples by utilization of, 
Gridley stain or Gomori methenamine silver. [8] [60] 

• It has been pointed out that these stains in cases of 
Aspergillosis do depict the fungal walls as having grey- 
black colour. It has also been pointed out that the hyphae of 
Aspergillus species do range with regards to diameter from 

2.5 to 2.5 to 4.5 μm as well as they tend to contain septate 

hyphae; [8] [61]; nevertheless, these tend not to be 

apparent, and in such scenarios, they might be mistaken for 

Zygomycota [8] [60] 

• It has also been pointed out that upon microscopy 
histopathology examination, Aspergillus hyphae tend to be 
found to depict dichotomous branching which is 
progressive and primarily at acute angles of about 45 
degrees (45°) [8] [60] 

Treatment: 

The general treatment of Aspergillosis has been summated as follows: 

[8] 

• It has been documented that the current medicaments that 
are utilized for the treatment of aggressive invasive 
aspergillosis include: Voriconazole and liposomal 
amphotericin B in combination with surgical debridement / 
excision of the lesion. [8]. [62] 

• With regard to other allergic bronchopulmonary 
aspergillosis that are less aggressive, it has been stated that 
the findings had suggested utilization of oral steroids for a 
prolonged period of time, preferably for a period 6 months 
to 9 months in cases of allergic aspergillosis of the lungs. 
[8] [63] 

• It has been iterated that Itraconazole tends to be given with 
steroids, as it is regarded as being associated with a 
"steroid-sparing" effect, causing the steroids to be more 
effective, and thus enabling utilization of a lower dose. [63] 
[64] 

• It has been pointed out that other medicaments are utilized 
including: amphotericin B, casofungin in combination 
therapy only, flucytosine in combination therapy only, or 
itraconazole, [63] [65] [66] for the treatment of 
Aspergillosis fungal infection. Nevertheless; a growing 
proportion of infections have been reported to be resistant 
to the triazoles. [8] [63] [67] 

• It has been reported that Aspergillosis fumigatus which is 
the most commonly infecting species, is intrinsically 
resistant to fluconazole [8] [63] [68]. 

[b] Miscellaneous Narrations Methods And Discussions From Some 

Case Reports, Case Series, And Studies Related To Aspergillosis Of The 

Kidney, And The Genito-Urinary Tract In Males And Females. 

Li, et al. [69] reported a 61-year-old man who was admitted to the Urology 

Clinic of Huashan Hospital of Fudan University in Shanghai, China, because 

he had an aggravating skin erosion and bleeding on his glans. He stated that 

the problem had begun with a reddish rash which was found upon his 

coronary groove 3 years prior to his presentation, which was subsequently 

ensued by his development of swelling and extravasation of purulent 

secretion. The patient had been previously undergone treatment with 

utilization of unknown creams and oral antibiotics at a local private clinic. 

The lesion was noted to have deteriorated over a period of time. His glans 

was found to have eroded and was bleeding upon his manifestation to the 

clinic of the authors. Furthermore, the corpus cavernosum of his penis had 

detached from his glans and a urethral perforation was noted which had 

occurred upon the ventral side of his penis. The patient reported that he had 

difficulty with sexual activity as well as with voiding urine. All of the 

treatments he had tried within other hospitals had been noted to be not 

effective and his undergoing of partial amputation of his penis was suggested 

before he came to the hospital of the authors. The patient did not have any 

past history of immunodeficiency or penile injury. He underwent a series of 

serological studies, which included human immunodeficiency virus (HIV), 

rapid plasma reagin (RPR), herpes simplex virus (HSV) and tissue cultures 

for screening bacteria and Mycobacterium tuberculosis, within the hospital 

of the authors. Li et al. [67] reported that all of the test results were noted to 

be negative. In view of this, a penile biopsy was undertaken, and pathology 

examination of the biopsy specimen had shown features of chronic 

inflammation with fungal infection of the glans penis. The specimen was 

then sent for fungal culture. Seven days after the specimen was cultured, a 

velvety, golden-yellow mould was noted to have grown on Czapek’s agar. 

Based on the morphological features of the fungus, a diagnosis of A. flavus 

infection was made. He underwent treatment which included medication and 

surgery. Firstly, the patient underwent insertion of suprapubic cystostomy 

and debridement. Pursuant to the surgery, the penile lesion was washed with 

0.5% neomycin solution daily in order to prevent bacterial infection and in 

order to eliminate necrotic tissue. Meanwhile, he received treatment in which 

he received itraconazole, 200 mg, twice per day, which was combined with 

tinidazole, 400 mg, twice per day, intravenously for 20 days. One month 

subsequently, vitalized tissue was found at the site of his penile lesion. He 

underwent plastic surgery to close his wound and to repair his ruptured 

urethra in a one-stage procedure. His glans was sutured onto the corpus 

cavernosum in two layers and the urethral perforation was sutured 

transversely with 4-0 absorbable suture (Ethicon’s coated Vicryl suture, 

Ethicon, Inc., Johnson & Johnson Medical, China). Twenty days following 

his operation, his wound was found to be completely healed, and the patient 
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was able to urinate spontaneously normally and he did experience a return of 

his erections. During the patient’s 1-year follow-up assessment, his natural 

urination and erection were found to have persisted without the occurrence 

of urethral stricture. 

Li et al. [69] iterated the ensuing summations: 

• Balanitis is a common clinical condition which tends to be 
encountered in male patients who manifest to urology 
clinics, and which could be caused by different pathological 
entities. 

• Diabetes mellitus, HIV infection and iatrogenic 
immunosuppression tend to be found to be the underlying 
medical conditions in patients who are diagnosed as having 
fungal balanitis. [70] Nevertheless, balanitis which is 
caused by Aspergillus had only been reported on rare 
occasions. 

• Cutaneous aspergillosis could be classified as either (i) 
primary cutaneous aspergillosis, following direct 
inoculation of Aspergillus at sites of skin injury, or (ii) 
secondary aspergillosis, which does occur via 
haematogenous spread [71]. 

• According to the case history and the serological tests they 
had undertaken, the reported patient had none of the 
aforementioned underlying medical conditions which tend 
to be commonly associated with fungal balanitis. The only 
possible risk factor that the reported patient had possessed 
for fungal balanitis was his long-term utilization of 
unknown creams which could have contained 
glucocorticoids, which might have suppressed his local 
immune responses. 

• The clinical manifestation of cutaneous aspergillosis is 
typified by the presence of violaceous macules, papules, 
plaques or nodules, haemorrhagic bullae, ulcerations with 
central necrosis with or without eschar formation, pustules 
or subcutaneous abscesses [71] 

• With regards to their reported patient, macules and papules 
were initially visualized at the patient’s coronary groove. 
The lesion had deteriorated over a period of time, with the 
development of swelling, extravasation of purulent 
secretion, tissue erosion and bleeding. He developed 
urethral perforation following his development of an 
abscess upon the ventral side of the penis which became 
ulcerated. 

• Even though the patient had manifested with the typical 
symptoms of cutaneous aspergillosis, the infrequency of 
penile aspergillosis had led to misdiagnosis before he came 
to their hospital. 

• The diagnosis of aspergillosis does depend upon 
pathological examination of specimens of the lesion and 
fungal culture, which was not undertaken within the other 
hospitals. 

• The appropriate therapy of cutaneous aspergillosis should 
include a combination of antifungal chemotherapy and 
surgical debridement, if necessary. 

• The antifungal medicaments that tend to be commonly 
utilized to treat cutaneous aspergillosis have been 
documented to include: amphotericin-B, [72] terbinafine, 

[73] [74] caspofungin, [75] itraconazole as well as 

flucytosine [76] 

• It has been iterated that despite treatment with efficacious 
antifungal therapy, combined surgical therapy should still 
be recommended in the treatment of these patients [77] [78] 

 

 
• With regards to their reported case, they chose itraconazole 

as their antifungal agent. Plastic surgery was undertaken in 

order to close the wound and repair the urethral perforation 

after the tissue at the site of the lesion had healed and 

became vitalized. 

• Through their reported case, they had hoped to reiterate the 
appropriate diagnostic and treatment methods which should 
be utilized in cases of penile aspergillosis. In their case, 
pathology examination of the biopsy specimen had 
demonstrated features of chronic inflammation and fungal 
infection at the glans, which had led them to undertake 
fungal culture in order to identify the exact pathogen. The 
patient had recovered completely pursuant to his on being 
given effective antifungal medication and pursuant to the 
undertaking of plastic surgery. 

Khawand et al. [79] reported report a rare case of primary prostatic 

aspergillosis in a well-controlled diabetic man who manifested with acute 

retention of urine into their clinic. This case report has reminded clinicians 

that on rare occasions aspergillosis of the prostate gland could present as 

acute retention on rare occasions for which clinicians need to have a high 

index of suspicion. 

Roux et al. [80] stated the following: 

• Treatment of chronic lymphocytic leukaemia (CLL) has 
been rapidly evolving, with emerging new medicaments. 

• Alemtuzumab is a monoclonal antibody recognizing CD52 
antigen which had been approved for the treatment of 
relapsing-refractory CLL. 

• A frequent side effect of Alemtuzumab is its 
immunosuppression and patients who are treated with 
alemtuzumab do have the risk for the development of 
fungal infections such as aspergillosis. 

• Roux et al. [80] reported a patient who had developed an 

uncommon localization of aspergillosis: prostatic and renal, 

after undergoing treatment by utilization of alemtuzumab 

monotherapy. During the week 8 of the patient’s 

alemtuzumab treatment, the patient manifested with: fever, 

urinary frequency and urologic symptoms. Roux et al. [80] 

reported that persistence of the patient’s fever with 

common antibiotic therapy led to the undertaking of a 

tomography which had shown features of prostatic and 

renal abscess that measured 70mm and 29mm. Based upon 

this it was decided to undertake prostate biopsy. 

Histopathology examination of the prostate biopsy 

specimens demonstrated features of a suppurative abscess 

with ischemic necrosis and fungal proliferation, with 

branched fungal hyphae. Direct examination was negative. 

Culture on Sabouraud's agar demonstrated a mould which 

was identified as Aspergillus fumigatus. The organism was 

reported to be susceptible to voriconazole (MIC: 

voriconazole 0,25ug/mL). Roux et al. [80] concluded that 

in view of the fact that the main side effect of alemtuzumab 

is immunosuppression, they had to research fungal 

infections such as Aspergillosis, particularly in patients 

who have fever that is resistant to common antibiotic 

therapy. 

• Abbas et al. [81] stated that aspergillosis of the prostate 

gland is rare infection and by the time of the report of their 

case in 1995, 3 cases of aspergillosis of the prostate gland 

had previously been reported. Abbas et al. [81] had reported 

a case of localized invasive aspergillosis of the prostate 

gland in a non-immunocompromised patient who had 

chronic urinary retention and recurrent urinary tract 

infections. The patient underwent transurethral resection of 

prostate (TURP) which was followed by the undertaking of 

open prostatectomy for massive prostate gland 

enlargement. They stated that no systemic antifungal 

treatment was required to provide cure of the aspergillosis 
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of the prostate gland. This case should also remind all 

clinicians that with regard to immunocompromised 

individual males, they could on rare occasions develop 

aspergillosis of the prostate gland and they could present 

with acute retention of urine. 

Hemal et al. [82] stated the following: 

• Aspergillosis v to the urinary tract is a rare disease which 
has tended to be encountered most often in patients who 
have altered immune status. 

• By the time of the report of their case in 1999, only 19 cases 
of renal aspergillosis including 3 with AIDS and 4 cases of 
isolated aspergillosis of the prostate gland had been 
reported. 

• They had reported the first case of concomitant renal and 
prostatic aspergillosis in a non-immunocompromised 
patient who had manifested with pyrexia of unknown origin 
and with dysuria. 

• The diagnosis of aspergillosis was based upon the 
demonstration of typifying hyphal elements upon direct 
microscopy examination and isolation of the fungus within 
the culture of pus from the kidney. 

• In view of obstructive prostatic enlargement as well as his 
left non-functioning renal mass, transurethral resection of 
the prostate and left nephrectomy, were undertaken in a 
single session with successful outcome. 

• Ansari et al. [83] reported the first case of aspergillus 

mycotic aneurysm ensuing concomitant prostatic and renal 

aspergillosis. The patient had undergone left nephrectomy 

and transurethral resection of prostate for aspergillus 

infection one year earlier. He again manifested with lower 

urinary tract symptoms (LUTS) as well as backache and his 

clinical examination had demonstrated visible pulsations in 

his epigastrium. He had computed tomography (CT) -scan 

of abdomen, which demonstrated a pseudoaneurysm of the 

abdominal aorta. The aneurysm was repaired in situ with 

homo-grafting and omental wrap. Nevertheless, the patient 

died as a sequel of septicaemia on the tenth postoperative 

day. Ansari et al. [83] iterated the following: 
• With regards to aspergillosis infection, Adjunctive surgery 

tends to be usually essential as medical management alone 
has tended to be unsatisfactory. 

• It is imperative that these cases should be followed-up 
closely in order to detect the disease recurrence and 
complications at the earliest opportunity. 

• Ludwig et al. [84] stated that aspergillosis of the prostate 

gland is a rare finding with only ten cases reported prior to 

the report of their case in 2005 based upon evidence they 

had obtained in the literature. Ludwig et al. [84] reported 

the first case of systemic aspergillosis, which had 

predominantly manifested with prostatic involvement and, 

clinically, with urinary retention in an immunocompetent 

host. Routine transurethral resection was undertaken due to 

the clinical assessment finding of benign prostatic 

hyperplasia with sub-vesical obstruction. Concomitant 

prostatic aspergillosis was diagnosed without signs of 

systemic infection. Ludwig et al. [84] also reported that in 

the clinical follow-up of the patient it was found that his 

systemic aspergillosis became rapidly progressive that 

required the undertaking of complex surgical interventions 

and long-term antifungal therapy. 

• Thomas et al. [85] stated that fungal prostatitis is a rare, the 
presentation of which tends usually to simulate the 
presentations of benign prostatic hypertrophy and it usually 
has tended to be diagnosed unexpectedly pursuant to the 
undertaking of surgery to relieve prostatic obstruction. 
They iterated that to their knowledge, they had reported the 

first case of aspergillosis of the prostate gland which had 

developed as a complication of an indwelling urinary 

bladder catheter. Thomas et al. [85] stated that this unusual 

presentation of invasive aspergillosis had occurred in a 

patient who was at risk for the development of invasive 

fungal disease because of utilization of chronic steroids as 

well as recent administration of broad-spectrum antibiotics. 

Stuart et al. [86] stated the following: 

• Aspergillosis which is limited to the urinary tract is a rare 
disease, and this type of aspergillosis tends to be seen most 
often in patients who have altered immunity, especially 
patients who have diabetes mellitus. 

• The disease has 3 patterns, 2 of which had been previously 
described. 

• Stuart et al. [86] reported the first case which had 
documented the ascending route of infection. Stuart et al. 

[86] the following recommendations: 

• Multiple urine cultures might be required for the proper 
identification of aspergillosis 

• Histopathology examination and culture of sloughed tissue 
and fungus balls shed per urethram are the essential means 
of establishing a reliable diagnosis. 

• Successful treatment of this disease which is localized to 
the urinary tract does require having a high index of 
suspicion in certain clinical settings, prompt diagnosis, a 
combination of systemic and local antifungal 
chemotherapy, and surgical drainage when necessary. 
Valerio et al. [87] stated the ensuing: 

• Human cancer of the prostate gland, is the second most 
frequently diagnosed cancer globally, and its incidence rate 
has continued to increase. 

• Advanced cancer of the prostate gland is more difficult to 
treat than to treat early forms due to its chemotherapy 
resistance. 

• There is need for the identification of more effective agents 
which could inhibit the progression of advanced prostate 
cancer. 

• Demethoxyfumitremorgin C (DMFTC) had been isolated 
from the fermentation extract of the marine fungus 
Aspergillus fumigatus. 

Valerio et al. [87] reported that they had examined Antiproliferative activity 

of DMFTC against human prostate cancer PC3 cells through cell cycle 

analysis by flow cytometry, the fluorescent nuclear imaging analysis with 

propidium iodide (PI), and proteins expression related to cell cycle arrest and 

apoptosis were investigated via Western blotting. DMFTC inhibited PC3 

cells growth through G1 phase cell cycle arrest and apoptosis induction. 

They found that it activated the tumour suppressor p53 and the Cdk inhibitor 

p21, which regulate the cell progression into the G1 phase. They additionally 

found the following: PI-positive late apoptotic non-viable cells were 

increased and the expression levels of the G1-positive downstream 

regulators cyclin D, cyclin E, Cdk2, and Cdk4 were decreased by DMFTC 

treatment. Valerio et al. [87] concluded that their results had suggested that 

DMFTC induces G1 arrest and apoptosis induction through regulation of 

p53/p21-dependent cyclin-Cdk complexes, and it might be a useful 

therapeutic agent for the treatment of human advanced prostate cancer. 

Even though a number of case reports of clinical aspergillosis infection of 

the prostate gland had been published, the lesson learnt from this summation 

does indicate that medical and oncological pharmacological studies do 

indicate some Aspergillus species could be developed into medicaments 

suitable for the treatment of prostate cancer. 

Davido et al. [88] in 2007, stated that disseminated aspergillar infection 

involving the genitourinary system is quite uncommon as well as often fatal. 

They also iterated that only one previous case of aspergillosis of the scrotum 

had been reported prior to 2007 and that in the previous report, the patient 

had died despite aggressive surgical debridement. Davido et al. [88] reported 
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a case of aspergillosis involving the scrotum in which the patient did well 

following his undergoing of conservative medical management. 

Kim and Park [89] stated the following: 

• Human prostate cancer is the second most frequently 
diagnosed cancer worldwide, and its incidence rate 
continues to increase. 

• Advanced prostate cancer is more difficult to treat in 
comparison with early forms due to its chemotherapy 
resistance. 

• There is need for more effective agents which could inhibit 
the progression of advanced prostate cancer. 

• Demethoxyfumitremorgin C (DMFTC) was isolated from 
the fermentation extract of the marine fungus Aspergillus 
fumigatus. 

• Antiproliferative activity of DMFTC against human 
prostate cancer PC3 cells was examined through cell cycle 
analysis by flow cytometry studies, the fluorescent nuclear 
imaging analysis with propidium iodide (PI), and proteins 
expression related to cell cycle arrest and apoptosis were 
investigated with the use of Western blotting. DMFTC 
inhibited PC3 cells growth through G1 phase cell cycle 
arrest and apoptosis induction. It activated the tumour 
suppressor p53 and the Cdk inhibitor p21, which regulate 
the cell progression into the G1 phase. 

• Additionally, PI-positive late apoptotic non-viable cells 
were increased and the expression levels of the G1-positive 
downstream regulators cyclin D, cyclin E, Cdk2, and Cdk4 
were decreased by DMFTC treatment. These results 
suggest that DMFTC induces G1 arrest and apoptosis 
induction through regulation of p53/p21-dependent cyclin- 
Cdk complexes, and it may be a useful therapeutic agent for 
the treatment of human advanced prostate cancer. 

Mathew et al. [90] stated the ensuing: 

• Pulmonary aspergillosis is a well-known clinical entity 
which does tend to occur in immunocompetent persons. 

• Cutaneous aspergillosis, on the other hand, has been 
reported in cases of suppressed immunity. 

• Recently, invasive aspergillosis had been reported in 
patients who had subtle immune dysfunction such as those 
who had critical illness and advanced cirrhosis. 

Mathew et al. [90] reported a case of scrotal aspergillosis in association with 

Fournier’s gangrene and necrotizing fasciitis in a patient who had cirrhosis 

of the liver. 

Martinez-Salas et al. [91] stated that: Invasive Aspergillus infection of the 

kidney and the upper urinary tract is extremely rare, and this had almost 

exclusively been diagnosed in immunocompromised patients, such as organ 

transplant, hematologic malignancies, and immunosuppressive therapies, 

infection of lower urinary tract is even less common, as bladder aspergillosis 

had only been reported in 6 publications prior to the publication of their 

article in 2022. so far, all of them in male patients. 

Martinez-Salas et al. [91] reported a 74-year-old male who did not have any 

relevant medical background including diabetes mellitus or hypertension, 

who had undergone an uneventful transurethral resection of prostate (TURP) 

due to benign prostatic hyperplasia in another hospital four months earlier. 

Following his discharge from hospital, he was referred because of his 

ongoing symptoms which included: intermittent haematuria, mixed urinary 

incontinence, urinary urgency, incomplete emptying of his urinary bladder, 

urinary frequency with voiding between 15 times and 20 times per day, 

nocturia and intermittent low-grade pyrexia which had ranged between 37.2 

and 38.0 °C, as well as right testicular pain and enlargement. He was 

admitted to the Emergency Department of the reporting hospital because of 

low-grade fever of 37.8 °C, as well as abdominal pain. Upon his clinical 

examination, his urinary bladder was found to be palpable and fixed upon 

suprapubic palpation, with severe pain upon suprapubic superficial 

palpation, and his right testis was enlarged, painful as well as indurated. 

The results of his routine haematology and biochemistry blood tests were 

reported to have shown the following: leukocytosis (11,000/mm3) with 

neutrophilia (80%), and elevated serum creatinine (1.4 mg/dL) with an 

estimated glomerular filtration rate (eGFR) of 53 mL/min/1.73 m2 (CKD- 

EPI equation). His urinalysis reported the finding of abundant leucocytes, 

erythrocytes, and bacteria. He had ultrasound scan of renal tract which 

demonstrated bilateral pyelocaliceal dilation. The imaging of his urinary 

bladder was not satisfactory because of his severe pain upon transducer 

placement. He had computed tomography (CT) scan of abdomen with no 

contrast (due to his eGFR) and the CT scan showed bilateral pelvic and 

ureteric dilation, and a dysmorphic urinary bladder with a tumour with 

possible extravesical extension into the dome of his urinary bladder (see 

figure 1). He also had ultrasound scan of his testes which was reported to 

have demonstrated features that confirmed a diagnosis of right epididymitis. 

 

 

Figure 1: Abdominal computed tomography showing a bladder mass involving the bladder dome, with heterogeneous content. A. Coronal section 

B. Axial section. 

Reproduced from: 
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The patient was admitted to hospital and he was commenced on intravenous 

antibiotic treatment with Ertapenem. He underwent diagnostic work-up 

assessment which included a cystoscopy in which abundant mucous, 

detritus, and an intravesical whitish mass, was found. Resection with bipolar 

resectoscope of the urinary bladder mass was not possible, and due to the 

features of the intravesical mass a mini-suprapubic cystostomy was 

undertaken, extracting a whitish, gelatinous mass, which was 

macroscopically compatible with a fungal mass (see figure 2). 

 
 

Figure 2: Fungal ball appearance. A. Cystoscopy showing a whitish mass, occupying almost all bladder capacity. B. Macroscopic appearance of fungal 

ball after extraction from bladder. 

 
Reproduced from: [91] 

Histopathology examination of the resected urinary bladder mass specimen 

revealed that the bladder mucosa had been infiltrated by abundant hyaline 

filamentous fungi of the Ascomycota phylum, with septate hyaline hyphae 

that was compatible with Aspergillus species (see figure 3). Urine specimens 

were taken for culture during the cystoscopy and microbiology examination 

of the urine was reported as demonstrating mixed Candida species and 

bacterial development. Additionally, he had serum galactomannan antigen 

test, HIV, Diabetes Mellitus, and hematologic pathologies work-up and this 

was reported as negative. 

 
Figure 3: High power images showing the presence of a hyaline, saprophytic, filamentous fungi of the Ascomycota phylum, characterized by multiple 

hyaline septate hyphae, compatible with Aspergillus species. A. Groccot methenamine silver stain B. Periodic acid-Schiff (PAS) stain. 

 
Reproduced from [91] 

Based upon the microbiology results, antibiotic therapy was suspended and 

Isovuconazole was commenced. The patient was discharged on 

postoperative day 6 with transurethral silicone 18 Fr foley catheter and 

advised to complete 4-weeks of oral Isavuconazole. During his follow-up 

assessment, he underwent cystoscopy evaluation immediately after the last 

day of his savuconazole treatment, and the cystoscopy demonstrated normal 

mucosal macroscopic appearance of the urinary bladder. Histopathology 

examination of his random bladder biopsy specimens showed absence of 

Aspergillus species. His right epidydimitis also had resolved. His lower 

urinary tract symptoms (LUTS) and pyrexia had also disappeared. His 
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kidney function had also improved in that he had a serum creatinine of 0.7 

mg/dL (eGFR of 97mL/min/1.73 m2). 

Martinez-Salas et al. [91] made the ensuing summating discussions: 

• Aspergillus species is a ubiquitous environmental fungus of 
the Ascomycota Phylum that is found in plants, soils, 
decaying organisms, as well as within environmental 
aerosols. 

• They produce asexual conidia which tend to be highly 
resistant and which could spread through surfaces and air. 

• It is through these conidia that Aspergillus could enter the 
lower respiratory tract, where majority of Aspergillus 
infections could occur. 

• It has been stated that the commonest invasive Aspergillus 
species are Aspergillus fumigatus (which accounts for 90% 
of the species, A. flavus and A. niger species. 

• The first case of urinary bladder aspergillosis was reported 
in 1978 in a male patient who had Diabetes Mellitus and a 
previous abdominal surgical intervention, that was 

successfully treated with transurethral evacuation of 
bladder clots and fungal masses, and postoperative 
intravesical instillations of Amphotericin B and oral 
Nystatin for 25 days. [92] 

• The most recent case was reported by Hameed et al. [93] in 
2020, in a male patient who was unaware of having a 
diagnosis of Diabetes Mellitus who was admitted with 
urinary retention due to an intravesical bladder fungal mass 
that was treated with transurethral evacuation. There was 
no evidence of upper urinary tract involvement in the case. 
[93] 

• With regard to their reported case, therapy with 

Isavuconazole was discussed among the attending 

specialists and was decided based on several assumptions. 

First, the patient's immune status was not known and it was 

assumed to be immunocompromised. Secondly, the patient 

had at least two possible sites of Aspergillus infection 

which included his urinary bladder and his right testis, as 

well as a disseminated disease was a possibility. Thirdly, 

his preliminary pathology findings were inconclusive of a 

specific fungus; hence, the possibility of Mucorales 

infection was considered. Previous reports of 

Isavuconazole treatment had been reported in both 

Mucorales and Aspergillus infections, especially in the case 

of patients who were immunocompromised. [94]. 

Martinez-Salas et al. [91] made the ensuing conclusions: 

• Aspergillosis of the lower genitourinary tract aspergillosis 
is an extremely rare disease, especially in 
immunocompetent patients. 

• Certain possible risk factors should be taken into 
consideration including: male gender, 
immunocompromised status, as well as a history of 
previous intravesical catheter or transurethral surgery. 

• Persistent lower urinary tract symptoms without 
improvement despite antibiotic and medical therapy in the 
presence of an unknown atypical bladder mass should raise 
the suspicion of fungal infections. 

• When it is possible, transurethral resection or evacuation of 
fungal mass should be undertaken and systemic antifungal 
treatment, with Isavuconazole or other antifungal drugs 
should be individualized. 

Hood et al. [95] iterated that to their knowledge they had described the first 

case of prostatitis and epididymoorchitis which had been caused by 

Aspergillus fumigatus in a patient who had AIDS. Hood et al. [95] reported 

a 37-year-old man who had HIV infection and who did not have any pre- 

existing kidney disease, who was admitted with a 2-week history of dysuria 

as well as polyuria which had not responded to treatment with Co- 

Amoxiclav. The patient’s reported previous AIDS-defining illnesses 

included: Mycobacterium avium, candidiasis of the oesophagus, as well as 

recurrent bacterial pneumonitis. His clinical examination demonstrated 

tenderness in his supra-pubic region as well as tenderness within his prostate 

gland. The results of his laboratory blood were summated to include the 

following: Hb 9.9 g/dL, mean corpuscular value (MEV) 127 fl, WBC count 
3.6 x 109 / L, neutrophils 1.27 x109 / L, CDT lymphocyte count 21 x 10 6 / 

L. The results of his urinalysis were reported as follows: WBC count > 

10.106 /L and RBC < 1 x 10 6/L. Yeast cells were reported to be present in 

the urine; nevertheless, cultures of three early morning urine specimens for 

fastidious bacteria as well as fungi and viral isolation studies of his urine and 

blood specimen were reported to be normal. He had ultrasound scan of his 

renal tract which was reported to be normal. A provisional diagnosis of 

infective prostatitis was made and he was commenced on oral Ciprofloxacin 

500 mg twice per day, as well as intravenous cefuroxime 750 mg thrice per 

day for 14 days, which was not followed up any clinical improvement of his 

symptoms. His clinical condition worsened as well as he developed 

persistent pyrexia with his temperature equal to or less than 38o centigrade. 

He also developed weight loss of 6 kilograms as well as he developed 

worsening which had necessitated his blood transfusion. He had intravenous 

Urography (IVU) as well as cystoscopy, which were found to be normal. He 

underwent trans-urethral needle biopsy of his prostate gland and pathology 

examination of the biopsy specimen demonstrated inflammatory debris 

which did contain small numbers of fungal hyphae with features that were 

indicative of Aspergillus species. The results of stains of the biopsy specimen 

for bacteria were reported as negative. Pursuant to his prostate biopsy, he 

was treated empirically with utilization of azithromycin 500 mg orally four 

times per day as well as fluconazole 100 mg twice per day, which was ensued 

by intravenous piperacillin / tazobactam 4.5 grams thrice per day and 

Gentamicin 100 mg twice per day, which did not result in any clinical benefit 

to the patient. The dosage of his fluconazole treatment was increased to 200 

mg twice per day with some improvement in his general condition; 

nevertheless, 2 weeks subsequently, his dysuria had worsened and he had 

developed pain upon defecation as well as tenesmus. He was commenced on 

treatment that included oral flucytosine 1 gram four times per day and 

intravenous Amphotericin B 0.5 mg per kilogram and this was subsequently 

changed to Amphotericin B lipid complex (Abalcet liposome co; Princeton, 

NJ), after 8 doses and this was continued for 3 weeks that resulted in 

resolution of his symptoms. The cumulative doses of his conventional 

amphotericin B and Abcel were reported to be 240 mg and 5,000 mg 

respectively. Four weeks pursuant to the commencement of his amphotericin 

B, he developed visible haematuria. He therefore, underwent repeat 

cystoscopy including the undertaking of urinary bladder biopsy and prostate 

biopsy. Histopathology examination of his bladder biopsy specimen was 

negative and culture of the specimens were also negative. Pathology 

examination of the prostate biopsy specimen demonstrated chronic 

inflammation and some of the cells depicted typical features of Cytomegalo 

virus (CMV) infection. Pathology examinations of specific staining for 

mycobacteria as well as fungi were reported as negative. Culture of the 

prostate tissue grew Aspergillus fumigatus. Susceptibility tests were 

undertaken and the reported results included the following: The Amphoteric 

B MIC was 0.25 mg/L, and minimum fungicital concentration (MFC) was 

0.5 mg/L; Itraconazole MIC and MFC were 1 mg /L and 1 mg / L 

respectively. At the request of the patient, his treatment with Abelcot was 

stopped and he was commenced on Itraconazole 200 mg four times per day. 

The patient remained asymptomatic for 5 weeks until he had developed pain 

in both of his testes. He underwent clinical examination which demonstrated 

bilateral hard enlargement of his testes with marked tenderness. The dosage 

of his Itraconazole was increased to 600 mg four times per day and 

ciprofloxacin 750 mg twice per day was commenced; however, his testes 

pain had worsened which necessitated his treatment with opiate for 

analgesia. In order to achieve palliation at the request of the patient, bilateral 

orchidectomy was undertake. During the orchidectomy procedures, both of 

his testes were noted to be grossly abnormal and they contained many 

testicular abscesses. Histopathology examination of the testicular specimens 

confirmed evidence of bilateral epididymoorchitis related to Aspergillus 

infection and furthermore, there was evidence of CMV infection. Culture 

from the specimen that was taken from the right testis grew Aspergillus 
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fumigatus. His symptoms resolved following his bilateral orchidectomy and 

his treatment with Itraconazole 600 mg was continued after that. The patient 

was provided palliative care. He died 5 weeks later; nevertheless, autopsy 

was not undertaken. The lessons that all clinicians including urologists need 

to learn from this case report include the following: 

• Even though rare, Aspergillosis prostatitis alone, or 
Aspergillossis epididymoorchitis alone or Aspergillosis 
prostatitis which is ensued by unilateral or bilateral 
epididymoorchitis could affect some individuals and hence 
all clinicians and urologists need to have a high index of 
suspicion for this rare disease I order to establish an early 
diagnosis of the infection. 

• All clinicians including urologists should be aware of the 
fact that if they treat their patients for a presumed bacterial 
prostatitis and or epididymoorchitis with the usual 
antibiotics and the symptoms persist or do not resolve, then 
they should quickly test for the possibility of the infection 
being Aspergillosis and biopsies of the prostate and 
epididymis for histopathology examination and culture 
should be quickly undertaken. 

• Aspergillosis of the prostate gland and epididymis and 
testis potentially could be severe infections that would 
require effective treatment to be undertaken quickly. 

Marr et al. [96] stated that stablishing of a rapid diagnoses of invasive 

aspergillosis (IA) is a priority and tests that detect galactomannan and β-D- 

glucan are available, but are technically cumbersome and rely upon invasive 

sampling (blood or bronchoalveolar lavage. Marr et al. [96] optimized a 

lateral flow dipstick assay utilizing the galactofuranose-specific monoclonal 

antibody (mAb476), which recognizes urine antigens after Aspergillus 

fumigatus pulmonary infection in animals. Marr et al. [96]] obtained urine 

samples from a cohort of 78 subjects, who were undergoing evaluation for 

suspected invasive fungal infections, and stored frozen until testing. The 

urine was processed by centrifugation via desalting columns and exposed to 

dipsticks. Reviewers who were blinded to the clinical diagnoses graded 

results. Western blots were performed on urine samples from 2 subjects to 

characterize mAb476-reactive antigens. Marr et al. [96] summarized the 

results as follows: 

• Per-patient sensitivity and specificity for diagnosis of 
proven or probable IA in the overall cohort was found to be 
80% (95% confidence interval [CI], 61.4%–92.3%) and 
92% (95% CI, 74%–99%), respectively. 

• Within the subgroup that had cancer, the sensitivity was 
89.5% (95% CI, 66.7%–98.7%) and specificity was 90.9% 
(95% CI, 58.7%–99.8%); among all others, sensitivity and 
specificity were 63.6% (95% CI, 30.8%–89.1%) and 92.9% 
(95% CI, 66.1%–99.8%), respectively. 

• Eliminating lung transplant recipients who had airway 
disease increased the sensitivity in the non-cancer cohort 
(85.7% [95% CI, 42.1%–99.6%]). 

• Semiquantitative urine assay results had correlated with 
serum galactomannan indices. 

• Western blots had demonstrated mAb476-reactive antigens 
in urine from cases, that ranged between 26 kDa and 35 kDa 
in size. 

• Marr et al. [96] concluded that urine testing utilizing 
mAb476 could be used as an aid to diagnose IA in high-risk 
patients. 

Hoenig et al. [97] stated the following: 

• Early diagnosis of invasive aspergillosis (IA) does remain 
challenging, with available diagnostics being limited by 
inadequate sensitivities and specificities. 

• Triacetylfusarinine C, a fungal siderophore which had been 
demonstrated to accumulate in urine in animal models, is a 
potential new biomarker for diagnosis of IA. 

Hoenig et al. [97] developed a method which allowed absolute and matrix- 

independent mass spectrometric quantification of TAFC. Hoenig et al. [97] 

determined urine TAFC, normalized to creatinine, in 44 samples from 24 

patients who had underlying hematologic malignancies and probable, 

possible or no IA according to current EORTC/MSG criteria and these were 

compared to other established biomarkers measured in urine and same-day 

blood samples. Hoenig et al. [97] summarized the results as follows: 

TAFC/creatinine sensitivity, specificity, positive and negative likelihood 

ratio for probable versus no IA (cut-off ≥ 3) were 0.86, 0.88, 6.86, 0.16 per 

patient. Hoenig et al. [97] made the following conclusions: 

• For the first time, they had provided proof for the 
occurrence of TAFC in human urine. 

• TAFC/creatinine index determination in urine 
demonstrated promising results for the diagnosis of IA 
offering the advantages of non-invasive sampling. 

• Sensitivity and specificity of the tests were similar as 
reported for GM determination in serum and 
bronchoalveolar lavage, the gold standard mycological 
criterion for IA diagnosis. 

• Hoenig et al. [97] declared the highlights from their study 
as follows: 

• Diagnosis of invasive aspergillosis (IA) is unsatisfying with 
current methods. 

• New method for the quantification of an Aspergillus 
siderophore (TAFC) had been established. 

• The determination of TAFC in urine had yielded promising 
results for diagnosing IA. 

• Detection in urine does offer the advantage of non-invasive 
sampling 

 
• Rocus et al. [98] stated the following summations studies 

related to Utility of Aspergillus Antigen Detection in 
Specimens Other than Serum Specimens: 

• The detection of circulating galactomannan in serum is an 
important tool for the early diagnosis of invasive 
aspergillosis. 

• A commercial enzyme-linked immunosorbent assay 
(Platelia Aspergillus; BioRad) had been demonstrated to be 
both highly sensitive and specific for detection of 
galactomannan in serum samples. 

• Despite the fact that this assay had been validated for serum 
samples, specimens of other body fluids were being 
increasingly utilized for the detection of galactomannan, 
including urine, bronchoalveolar lavage fluid, and 
cerebrospinal fluid. 

• Their review of the literature had revealed that 
galactomannan could be detected in each of these samples 
from patients who have invasive aspergillosis with higher 
sensitivity than was the case with culture, as well as early 
in the course of the infection. 

• Nevertheless, the evidence thus far had been based upon 
case reports which were predominantly retrospective 
studies which often had included heterogeneous patient 
populations and limited numbers of cases of proven 

infection. 

• Clearly, well-designed prospective studies with systematic 
sampling and utilization of consensus case definitions 
would be required in order to compare the performance of 
antigen detection in samples other than serum specimens 
with that in serum specimens. 

Sakamoto et al. [99] reported an unusual case of fungus ball formation of 

Aspergillus in the bladder without any evidence of disseminated and renal 

aspergillosis. Sakamoto et al. [99] reported a 49-year-old man whose main 

complaint was progressively worsening dysuria after he had undergone a 

stomach operation for which he was admitted. He underwent cystoscopy 

which demonstrated many ball-like masses on the retro-trigone and left wall 

of his urinary bladder. Histopathology examination of his urinary bladder 

mass revealed that the masses were composed of many Aspergilli. This case 

summation has demonstrated that Aspergillosis of the urinary tract does 

manifest with non-specific symptoms. 



International Journal of Clinical Case Studies Page 14 of 31 
 

 

Salgia et al. [100] reported a well-controlled diabetic patient who had 

presented with recurrent attacks of renal colic and passage of soft masses per 

urethra, which were identified as aspergillus fungus balls; he was treated 

with amphotericin B, pursuant to which he was free of renal colic and his 

urine cultures were negative for aspergillus. This summation has highlighted 

the fact that Aspergillosis of the urinary tract may manifest with symptoms 

that simulate renal colic and at times soft masses may be passed in the urine 

of patients. 

Siddappa et al. [100] stated that a urinary bladder infection of Aspergillus 

with no evidence of dissemination is uncommon. Siddappa et al. [100] 

reported a case of Aspergillus infection with transitional cell carcinoma of 

the urinary bladder without any evidence of systemic involvement. Siddappa 

et al. [100] reported a 65-year-old male diabetic whose main complaints 

included: intermittent painful visible haematuria and nocturia and who had 

undergone nephroureterectomy a year and a half earlier for transitional cell 

carcinoma of right renal pelvis. He underwent cystoscopy which had 

revealed his urinary bladder mucosa having fixed broad tumour with 

encrustation and bleeding upon touch at the right vesical-ureteric junction. 

The tumour was resected. The histopathology examination diagnosis of the 

resected tumour was a high-grade transitional carcinoma with Aspergillus 

infection. Fungal culture of his urine obtained after his urinary bladder wash 

yielded Aspergillus fumigatus. 

Adam et al. [102] stated that Aspergillus is ubiquitous globally and that it is 

found primarily in soil, dust, vegetation, and decaying matter. They also 

stated that while disseminated aspergillosis does affect the testis, only 1% of 

the time, as well as that testicular aspergillosis in the absence of disseminated 

disease is exceedingly rare, as was demonstrated in their reported case. 

Heylen et al. [103] stated that transplant recipients are at risk for the 

development of invasive aspergillosis (IA), associated with a significant 

mortality rate, as well as renal transplant–specific risk factors had not been 

established. Heylen et al. [103] identified forty-one adult kidney transplant 

recipients who were diagnosed with proven or probable IA from 1995 

through 2013 by the searching of the computerized patient files in the 

University Hospitals Leuven. The control population in their 1:2 case-control 

study consisted of the 2 patients who had received a kidney transplant 

immediately before and after each identified patient and who did not develop 

IA (n = 82). Heylen et al. [103] summarized the results as follows: 

• Leukopenia following kidney transplant had increased the 
risk of IA among all patients (odds ratio [OR], 2.345 [95% 
confidence interval {CI}, 1.084–5.071]). 

• For early-onset infection which occurred during the first 3 
months after transplantation, a longer duration of renal 
replacement therapy pretransplant and the occurrence of 
leukopenia were risk factors (OR per year, 1.192 [95% CI, 
1.006–1.413] and OR, 3.346 [95% CI, 1.063–10.527], 
respectively), whereas donor cytomegalovirus 
seropositivity increased the risk for late-onset IA which 
occurred >3 months after transplant) (OR, 3.677 [95% CI, 
1.388–9.743]). 

• The twelve-week mortality rate was 39%. 

• Disseminated infection, leukopenia, and the height of the 
serum galactomannan index were found to be associated 
with an increased risk of death (hazard ratio [HR], 5.080 
[95% CI, 1.740–14.830]; HR, 3.198 [95% CI, 1.183– 
8.649]; and HR, 1.371 [95% CI, 1.123–1.674], 
respectively). 

Heylen et al. [103] made the following conclusions: 

• Prolonged renal replacement therapy preceding kidney 
transplant does increase the risk for the development of IA 
early after transplant. 

• The height of the serum galactomannan index does predict 
mortality. 

 
Najafi et al. [104] stated that an Aspergillus fungal ball is a rare cause of 

ureteral obstruction which had been attributed to indwelling catheters, stents, 

antibiotics, anastomotic leaks, obstruction, and immunosuppressive therapy 

and other immunocompromised states. Najafi et al. [104] reported a case of 

unilateral ureteral obstruction which was caused by Aspergillus terreus 

following the undertaking of ureteroscopic lithotripsy and ureteric stenting 

in a 45-year-old diabetic man. They reported that the patient was successfully 

treated with endoscopic removal of the fungal mass and oral voriconazole. 

Najafi et al. [104] also reviewed briefly the clinical features, treatment, and 

outcome in 9 previously reported diabetic patients with ureteral obstruction 

due to aspergillosis and they found that obstructive uropathy related to 

Aspergillus mass could be suspected in diabetic patients who had a history 

of manipulation, impaired kidney function, and persistent passage of a soft 

mass in urine. They stated that direct microscopy and culture of multiple 

urine and ureteral washing are necessary in order to establish an early 

diagnosis of aspergillosis associated ureteric obstruction and that antifungal 

treatment and endoscopic removal of the mass are needed to reduce 

morbidity. Smaldone et al. [105] stated that 

Ureteric obstruction as a result of a primary aspergillus infection is rare and 

that early clinical suspicion in immunosuppressed patients is essential to 

establish the diagnosis. Smaldone et al. [105] reported a case of a 50-year- 

old diabetic woman who had manifested with acute renal failure, sepsis, and 

bilateral ureteral obstruction. Her initial management included insertion of 

bilateral percutaneous nephrostomy tubes. Urine culture from both of her left 

and right renal pelvis grew Aspergillus flavus. They reported that the left- 

sided obstruction resolved with antifungal therapy. Nevertheless, her right 

ureteral obstruction had persisted and was managed with ureteroscopy and 

removal of the fungal bezoar. 

Ahuja et al. [106] stated that fungal bezoar of the kidney is a rare clinical 

entity, which usually tends to be seen in a diabetic, immunocompromised, or 

chronic alcoholic patient who has had prolonged catheterization and that 

angio-invasive fungal infections such as aspergillosis tend to be associated 

with severe renal lesions and kidney failure with high morbidity and 

mortality rates. Ahuja et al. [106] reported a patient who developed complete 

obstruction of the left ureter as a result of Aspergillus fungal balls which 

were successfully removed ureteroscopically. 

Choi et al. [107] stated that ureteric obstruction could develop in 

immunocompromised patients with an Aspergillus fungal infection as well 

as that infections could progress to invasive aspergillosis, which is highly 

lethal. Choi et al. [107] reported a case of a 56-year-old man who had 

alcoholic cirrhosis of the liver and diabetes mellitus. He had ureteric 

aspergilloma, discovered as a saprophytic whitish mass. This was treated by 

ureteroscopy removal; nevertheless, he refused antifungal treatment. His 

condition progressed to invasive aspergillosis, and he died from sepsis and 

hepatorenal syndrome. 

Zhu et al. [108] stated that aspergillus osteomyelitis had been reported as a 

result of dissemination in solid organ transplant recipients and that vertebral 

osteomyelitis is one of the most common forms of Aspergillus osteomyelitis. 

They additionally stated that an Aspergillus fungal ball is a rare cause of 

ureteric obstruction. Zhu et al. [108] reported an unusual case of 

simultaneous vertebral osteomyelitis and ureteric obstruction which was 

caused by Aspergillus. flavus in a hepatic transplant recipient, who had been 

successfully treated with sequential intravenous and oral itraconazole 

solution. 

Vuruskan et al. [109] stated the following: 

• Mycotic infections in various organ transplant recipients do 
generally represent severe and often fatal complications. 

• Aspergillosis which has been isolated from the urinary tract 
occurs quite infrequently in renal transplant recipients. 

• Besides, fungus balls are uncommon causes of ureteric 
obstruction. 

Vuruskan et al. [109] reported a 51-year-old patient who was diagnosed as 

having ureteric obstruction that was caused by aspergillosis in the early post- 

renal transplant period, who unfortunately died with the clinical picture of 

disseminated infection and its complications. 
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Guleria et al. [110] reported a patient who had ureteric aspergilloma as the 

cause of ureteric obstruction in the patient who was a renal transplant 

recipient. He was treated with oral itraconazole 600 mg/day. Four days later 

he underwent ureteroscopic resection The patient was a 30-year-old Indian 

male, who had undergone renal transplantation of a kidney and subsequently 

developed the aspergilla the mass. He had amphotericin irrigation which was 

continued in April 1995. His basic disease was for 10 days and he also had 

itraconazole at a dose of chronic glomerulonephritis of unknown aetiology. 

The kidney donor was his mother and there was a one, one, one mismatch on 

the A, B and Dr loci, respectively. The transplant operation was reported to 

have been uneventful and there was good primary function. Six days 

subsequently following a decrease in his urine output and an increase in his 

serum creatinine he was pulsed with three doses of methyl prednisolone. 

There was no response and a subsequent biopsy was taken of the transplanted 

kidney and pathology examination of the biopsy specimen demonstrated 

features of severe cellular rejection. He was given a 10-day course of OKT3. 

His rejection responded and he was discharged home with a serum creatinine 

of 1.6 mg/dl on triple drug immunosuppression. He did well for 13 months 

pursuant to his operation. Following the finding of an increase in his serum 

creatinine to 2.1 mg/dl he was admitted for evaluation. He had an ultrasound 

scan which demonstrated moderate hydronephrosis. He had a percutaneous 

nephrostogram which demonstrated a stricture at the lower end of the ureter. 

He was operated and the transplant ureter was anastomosed to his native 

ureter. He made an uneventful recovery and he was discharged home with a 

serum creatinine of 1.8 mg/dl. Four months subsequently, he manifested with 

anuria. His clinical examination showed that he was nonfebrile, with a 

Spores of Aspergillus are dangerous opportunistic leucocyte count of 6800 

wbc/mm3, and a serum creatin- pathogens in the renal transplant recipient. 

Aspergillus ine concentration of 3.8 mg/dl. An urgent ultrasound usually a 

ects the lungs, central nervous system, scan showed hydroureteronephrosis. 

On cystoscopy a sinuses and skin. We describe ureteric aspergilloma large 

white friable mass was seen at the lower end of causing obstruction as a novel 

aspergillus related complication in immunosuppressed transplant recipients. 

the ureter. This was biopsied, a retrograde pyelogram performed, and a 

double J stent inserted. The biopsy revealed nonpigmented, septate filaments 

which showed repeated dichotomous branching. A percutaneous 

nephrostomy was performed to irrigate the ureter with amphotericin B 50 

mg/l at a rate of 25 ml/h, with outflow provided by an indwelling Case report 

bladder catheter. He was administered oral itraconazole 600 mg/day. Four 

days later he underwent ureteroscopic resection A 30-year-old Indian male 

underwent a live related of the mass. The amphotericin irrigation was 

continued renal transplant in April 1995. His basic disease was for 10 days 

and the itraconazole at a dose of 400 mg/day for 8 weeks. A repeat 

nephrostogram 4 weeks later showed no filling defect and the urine was 

negative for hyphae. He was at the time of report of the case 3 months on 

their follow-up and was well with a serum creatinine of 2.4 mg/dl. The urine 

was negative for hyphae and he had minimal hydronephrosis on ultrasound 

examination. 

Kueter et al. [111] stated that mycelial clumps or bezoars (fungus balls) as a 

cause of upper urinary tract obstruction are rare, with fewer than 60 cases 

that had been previously reported as well as that anuria due to bilateral 

ureteric obstruction with mycelial clumps is very rare. Kueter et al. [111] 

reported that a man who had bilateral ureteric obstruction that was caused by 

Aspergillus flavus and they described his diagnosis and treatment. Kueter et 

al. [111] stated that it was remarkable that radiology imaging modalities, 

including excretory urography, computed tomography, and retrograde 

ureteropyelography, did not identify filling defects to indicate a fungal 

causation of the ureteric obstruction, even in the presence of a rapidly 

progressing /process. They stated that for this reason, one should consider a 

fungal infestation in high-risk patients who have obstructive uropathy of 

unknown aetiology. 

Rao et al. [112] stated the following: 

• Fungal infections of the urinary tract usually tend to be 
encountered pursuant to prolonged antibiotic utilization, 
instrumentation and indwelling urinary catheters. 

• These type-of-infections, tend to be mostly encountered in 
immuno-compromised patients. 

• Candida is the commonest among the fungal infections of 
the urinary tract followed by Aspergillus infection. 

Rao et al. [112] reported the case a 26-year-old diabetic female who had 

manifested with abdominal pain, fever, nausea and vomiting. She had 

undergone insertion of double-J ureteric stenting 15 days to 20 days earlier. 

The cause of her symptoms was not detected till the patient underwent 

computed tomography scan of her renal tract (C.T Scan KUB) with excretory 

urography which demonstrated the displaced D-J stent. Then on performing 

replacement of her D-J stent, cystoscopy examination was undertaken and 

the tissue sample was sent for microbiological and histopathological 

examination. On Microbiological examination, Aspergillus flavus was 

isolated from the tissue, which was culprit behind the disease. Patient was 

then treated with anti-fungal medications, following which she gradually 

improved. 

Haq et al. [113] stated the following: 

• Primary renal aspergillosis is rare in diabetic patients. 

• The diagnosis of localized primary renal Aspergillus 
infection in diabetic patients does require careful 
investigations due to its benign manifestation and lack of 
associated systemic clinical features. 

• There is also paucity of information related to the role of 
conservative treatment of such localized infection with 
antifungal agents only. Here, we describe a case of 
localized renal aspergillosis in a type 2 diabetic patient with 
a brief review of literature. 

Haq et al. [113] reported a case of unilateral renal aspergillosis following 

intracorporeal pneumatic lithotripsy (ICPL) in a type 2 diabetic man. The 

man manifested with mild pain in his left lumbar region and periodic 

expulsion of whitish soft masses per urethra, which yielded growth of 

Aspergillus fumigatus. He was treated initially with amphotericin B; 

nevertheless, it was stopped after 2 weeks, as he could not tolerate the 

medication. He was subsequently, successfully treated with oral 

itraconazole. 

Haq et al. [113] made the following conclusions: 

• Localized renal aspergillosis could be suspected in diabetic 
patients who manifest with a history of urinary tract 
instrumentation, mild lumbar pain, passage of suspicious 
masses in urine and persistent pyuria. 

• Examination of the suspicious substances that are expelled 
per urethra is essential for the diagnosis as routine multiple 
urine analysis may yield negative results. 

• Conservative treatment with oral itraconazole alone is 
effective in cases that are associated with incomplete 
obstruction. 

Yoon et al. [114] stated that urinary tract obstructions which is caused by 

Aspergillus bezoars had been reported on rare occasions. Yoon et al. [114] 

also stated that they had described in their article an unusual case which was 

caused by an isolate of the Aspergillus nidulantes subgenus, and they had 

reviewed the literature on 13 additional cases of ureteric obstruction due to 

renoureteric aspergillosis so as to provide the characteristics of this disease 

entity. Yoon et al. [114] reported that their case had manifested with a 

unilateral ureteric obstruction and acute renal failure due to Aspergillus 

bezoars. The patient was immunocompromised and she had received 

corticosteroid therapy for chronic obstructive lung disease and 

bronchiectasis. She was treated successfully with antifungal chemotherapy, 

which included amphotericin B followed by oral voriconazole for about two 

months and she had a percutaneous nephrostomy for one month. The 

patient's renal function completely recovered after she had undergone 

haemodialysis maintenance for six months. 

Krishnamurthy et al. [115] reported a sixty-year-old previously healthy male 

patient who had manifested with anuric renal failure of sudden onset. He was 

detected to have Aspergillus fumigatus fungal balls within his renal pelvis, 



International Journal of Clinical Case Studies Page 16 of 31 
 

 

ureters and urinary bladder which were removed and his renal function 

improved. He was treated with itraconazole and he was sent home. Three 

weeks later he again manifested with anuria and renal failure. He had 

recurrence of the obstruction with the same fungus. The fungal ball was 

removed, a double ‘J’ stenting was undertaken and he was treated with 

amphotericin B and itraconazole. Krishnamurthy et al. [115] pointed out that 

they had reported a previously healthy patient who had no evidence of 

immunosuppression who had manifested with an obstructive anuric renal 

failure due to isolated renal aspergillosis. 

Bibler et al. [116] stated that fungus balls of the renal collecting system are 

rarely of organisms other than Candida. Bibler et al. [116] reported a case of 

obstructing aspergilloma which was associated with acute ureteral colic. 

They stated that the clinical features of their reported case were characteristic 

of renal aspergillomas that had been described in 10 additional cases that had 

been reported in the literature. They stated that ten of the 11 patients were 

male. Each of the patients did have an underlying disease which had 

predisposed to them to having fungal infection. Even though all 11 patients 

were cured, diagnostic evaluation was often protracted as commoner causes 

of ureteral obstruction were excluded. Successful treatment of the disease 

had entailed evacuation of the obstructing hyphal mass; open surgical 

procedures were necessary in five instances. Bibler et al. [116] recommended 

that systemic amphotericin B should be reserved for patients who have 

residual infection following removal of the fungus ball. Bibler et al. [116] 

stated that their report had emphasized the need to consider aspergilloma in 

the differential diagnosis of acute ureteropelvic obstruction in the appropriate 

patient population. 

Yoon et al. [117] stated that urinary tract obstructions that had been caused 

by Aspergillus bezoars had been reported on rare occasions. Yoon et al. [117] 

reported in their article an unusual case which was caused by an isolate of 

the Aspergillus nidulantes subgenus, and they also reviewed the literature on 

13 additional cases of ureteric obstruction that was caused by renoureteric 

aspergillosis in order to provide the characteristics of the disease entity. Their 

reported case manifested with unilateral ureteric obstruction as well as acute 

renal failure due to Aspergillus bezoars. The patient was stated to be 

immunocompromised after having received corticosteroid treatment for 

chronic obstructive lung disease and bronchiectasis. She was successfully 

treated antifungal chemotherapy including: amphotericin B which was 

followed by oral voriconazole for about two months and she had 

percutaneous nephrostomy for one month. The patient’s renal function was 

reported to have completely recovered after undergoing maintenance 

haemodialysis for six months. 

Shohab et al. [118] stated the following: 

• Aspergillosis is primarily a pulmonary disease so that renal 
aspergillosis usually has tended to be secondary to 
hematogenous spread from lungs. 

• Primary renal aspergillosis, although a rare clinical entity, 
is still encountered in immuno-compromised individuals. 

• Renal aspergillosis might emanate in the formation of focal 
abscesses, fungal bezoars and might cause ureteric 
obstruction. 

• Treatment does tend to involve stabilization of the patient 
and removal of fungal bezoars along with administration of 
anti-fungal agents. 

Shohab et al. [118] reported the case of localized primary renal aspergillosis 

with fungal bezoar formation in a 2 years old immuno-competent child who 

had manifested with sepsis and acute renal failure and who was successfully 

managed by nephroscopic removal of fungal bezoar and intravenous 

voriconazole. The other kidney required nephrectomy for 

xanthogranulomatous pyelonephritis. 

Lee et al. [119] reported a 72-year-old woman who had presented to their 

emergency room with severe right flank pain that had developed 2 days 

earlier. She also presented with mild fever, nausea, vomiting, and decreased 

urine output. She was found to have a non-functioning left kidney and a 

history of chronic renal failure with usual serum creatinine levels of about 

2.0 mg/dl. She was neither a diabetic nor immunocompromised. Her initial 

blood pressure was recorded as 130/70 mmHg and her body temperature was 

recorded as 37.2℃. Her clinical examination demonstrated a right 

costovertebral angle tenderness. The results of her initial blood tests were 

reported as showing leukocytosis with a white blood cell count of 

12,700/mm3 and an elevated creatinine level of 5.8 mg/dl. Her serum 

glucose level was 102 mg/dl. Her urinalysis revealed haemato-pyuria. She 

had a non-enhanced CT scan of the abdomen which demonstrated 

hydronephrosis of her right kidney and atrophy of her left kidney. The CT 

scan also demonstrated a 7 cm dumbbell-shaped lesion with areas of high 

attenuation within her dilated right renal pelvis and upper ureter, which had 

indicated a pelviureteral stone as the cause of the ureteric obstruction (see 

figure 4). In order to relieve the obstruction of the single functioning kidney, 

a right percutaneous nephrostomy catheter was inserted upon an emergency 

basis. She had antegrade pyelography which showed a radiolucent filling 

defect within her right renal pelvis and upper ureter, which was considered 

to be the radiolucent stone. The culture of her urine which was drained from 

the nephrostomy yielded Enterococcus faecalis. Following 2 weeks of her 

hospitalization, the patient's serum creatinine level decreased to 2.2 mg/dl. 

Upon ureteroscopy, a movable light yellow "stone" was found within her 

right upper ureter. Nevertheless, it was not fragmented at all with utilization 

of an EMS lithoclast and it could not be removed endoscopically. For 

removal of the obstructive lesion which had been presumed to be a stone, the 

patient underwent a right pyelotomy, and the large dumbbell-shaped "stone" 

was removed intact (see figure 5 A). It had a putty-like consistency and it 

was not firm. Histopathological examination of the removed lesion 

demonstrated clumps of fungal organisms that were suggestive of 

Aspergillus (see figure 5C). Furthermore, Gram-positive cocci with 

calcifications were observed within the specimen. The tissue culture of the 

specimen had yielded both Aspergillus species and Enterococcus faecalis. 

Postoperatively, the patient was treated with an additional antifungal agent, 

itraconazole. The patient did not develop any subsequent urinary tract 

infections and was well at her 20 months follow-up. 

Lee et al. [119] made the ensuing summating discussions: 

• Only about 60 cases of fungal bezoars of the urinary tract 
had been reported. [111] [118] [119] [120] 

• The great majority of the fungal bezoar infections of the 
urinary tract had been associated with Candida species. 

• There had been fewer than 20 cases of Aspergillus bezoars 
of the urinary tract reported by the time of publication of 
their case. [111] [121]. 

• Even though almost all aspergillosis in the urinary tract had 
occurred in patients who had predisposing conditions, such 
as diabetes mellitus, treatment with immunosuppressive 
agents or antibiotics, intravenous drug abuse, and 
malignancy [111] [120] [121] [122], the patient in their 
reported case had a history of only mild chronic renal 
failure. 

• Additionally, the initial non-enhanced CT scan findings did 
not raise suspicions of a fungus ball, but rather it gave the 
impression of a large pelvi-ureteral stone. 

• The urine cultures of the patient yielded only Enterococcus 
species. Therefore, the patient was initially misdiagnosed 
as having a pelviureteric calculus and an associated 
bacterial infection. 

• In view of its excellence at finding urinary stones and its 
value for revealing other causes of abdominal pain, non- 
enhanced helical CT has become the imaging modality of 
choice for the evaluation of majority of patients who have 
suspected renal colic [123] 

• Nevertheless, early diagnosis of a fungus ball has remained 
challenging. 

• The CT findings of fungal bezoars of the urinary tract are 
not specific, and they have rarely been described. [111] 
[124] 
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• While in the majority of reported cases, radiolucent filling 
defects could be visualized upon excretory or retrograde 
urography. 

• It was remarkable that in their reported case the fungus ball 
was observed as a stone-like lesion with high attenuation 
areas on nonenhanced CT. These findings had seemed to be 
derived from the encrustations of the fungus ball, in view 
of the fact that the pathological examination had 
demonstrated calcifications with bacterial organisms as 
well as mycelial clumps. 

• The development of a fungus ball accompanied by 
encrustation or even hard stone formation had previously 
been reported [125], even though no information on the 
appearance of the fungus ball on CT was reported. 

• It is worth taking note of the that fungus balls with 
encrustations could be visualized as lesions that contain 
areas of high attenuation, simulating a urinary stone upon 
non-enhanced CT. 

• Of course, in order to establish a diagnosis of fungal 
infections promptly, a high index of suspicion in certain 
clinical settings cannot be overemphasized. 

• Furthermore, it has been stated that multiple large-volume 
urine cultures could be necessary to identify Aspergillus, 
because a single negative culture is insufficient evidence of 
fungal sterility. [126] 

• Some authors had suggested that large fungal bezoars in the 
upper urinary tract could be managed safely and effectively 
by endourological methods [127] 

• With regard to their reported case; however, pyelotomy was 
more adequate for the removal of the fungal bezoar 
completely without causing further damage to the solitary 
functional kidney. 

• Fungus balls within the upper urinary tract that are not too 
large could be initially treated with antifungal agents prior 
to the surgery [105] [122] 

• In their reported case, antifungal therapy was not 
considered preoperatively due to the fact that the patient 
had been misdiagnosed as having a urinary calculus. 

 

 
Figure [4]: Nonenhanced computed tomography (CT) of the abdomen showing the 7 cm dumbbell-shaped lesion (black arrow) with areas of high 

attenuation in the dilated right renal pelvis and upper ureter. (A) An axial CT image. (B) A coronal CT image. 

 

Reproduced from: [119] 
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Figure [5] :(A) Gross specimen of the removed fungus ball, which had a putty-like consistency. (B) A histopathological section of the specimen 

showing fungal hyphae with septation, parallel walls, and branching at acute angles, suggestive of Aspergillus (H&E, ×100). 
 

Reproduced from: [119] 

Paul et al. [128] stated the following: 

• Primary renal aspergillosis is a rare urological entity and 
immune-compromised persons are commonly prone to it. 

• The clinical presentation simulates that of usual bacterial 
pyelonephritis. 

Paul et al. [128] reported a case of localised unilateral renal aspergillosis with 

obstructive uropathy that was associated with a hypoplastic contralateral 

kidney in a young man, which had occurred after the endoscopic removal of 

impacted right upper ureteric calculus in a non-immunocompromised 

patient. In view of impaired renal function, he was initially managed by 

means of percutaneous nephrostomy and DJ stent removal which was 

followed by oral voriconazole treatment for 3 weeks. He responded well to 

the treatment. Subsequently, the patient was found to be free of renal colic, 

fever and urine culture negative for Aspergillus. 

Ullah et al. [129] stated the following: 

• Primary renal aspergillosis, although a rare clinical entity, 
is still encountered in immune compromised individuals. 

• Renal aspergillosis could emanate in the formation of focal 
abscesses, fungal bezoars and may cause ureteric 
obstruction. 

• Treatment does involve stabilization of patient and removal 
of fungal bezoars along with administration of anti-fungal 
agents. 

Ullah et al. [129] in their report, stated that they had described the case of 

localized primary renal aspergillosis with fungal bezoars formation in a 55 

years old female, diabetic, hypertensive, who had manifested with upper 

urinary tract obstruction and she was successfully managed by endoscopic 

removal of fungal bezoars and intravenous amphotericin followed by oral 

itraconazole. 

Warshawsky et al. [130] stated that the recent increased utilization of 

steroids, immunosuppressive agents and cytotoxic drugs had been associated 

with a rise in the incidence of significant fungal disease. Warshawsky et al. 

[130] reported the first case of bilateral renal aspergillosis without 

disseminated involvement.     Warshawsky et al. [130] stated that a 

multitherapeutic approach, which included surgical evacuation of masses of 

hyphae, parenteral antimycotic chemotherapy and topical instillations of 

amphotericin B, were necessitated in order to clear the kidneys, as well as 

that newer systemic agents such as 5-fluorocytosine and rifampicin were also 

utilized. 

Pérez-Arellano et al. [122] stated the following: 

• In their article they had described a case in which acute 
renal colic was found to be associated with elimination of 
multiple hyphal masses of Aspergillus flavus. 

• Also, they had reviewed the literature on similar cases and 
they had found a similar pattern which was characterized 
by a marked male predominance, association with at least 
one underlying medical condition which predisposes the 
individual to fungal infection, the presence of local 
symptoms mimicking acute ureteral colic, and the absence 
of systemic manifestations. 

• Moreover, their data had suggested that Aspergillus balls 
should be suspected when a diabetic and intravenous drug 
user manifests with acute renal colic and that non- 
obstructive renal aspergillosis might be initially treated 
with itraconazole. 

Chang et al. [131] stated that even though rare, aspergillosis could cause 

obstructive uropathy and that this generally does tend to occur in patients 

who have immunosuppressive conditions. Chang et al. [131] reported the 

case of aspergilloma that caused ureteric obstruction in a 79-year-old man 

who had no immunosuppressive conditions. He had a computed tomography 

scan which demonstrated that his left pelvicalyceal system and ureter had 

shown mild dilation, without a definite obstructive lesion. The fungal bezoar 

was removed utilizing ureteroscopy. The patient was successfully treated 

with antifungal medicament. 

Sivasubramanian et al. [132] stated the following: 

• Urinary tract aspergillosis is not common even in the era of 
increased frequency of invasive mycoses. 

• Experience related to urinary tract aspergillosis is largely a 
function of isolated case reports and rare case series or 
reviews. 
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• Most of the cases do tend to involve transplant recipients 
predominantly following renal transplantation but it has 
also been in other immunocompromised states such as 
AIDS and uncontrolled diabetes mellitus. 

• Majority of cases of urinary tract aspergillosis represent 
haematogenous spread to renal parenchyma, often in the 
absence of recognized disseminated infection, manifesting 
as small or large abscesses, infarcts, renal insufficiency or 
urinary drainage system fungal balls with obstructive 
uropathy. 

• Diagnosis of urinary tract aspergillosis usually tends to be 
made on the basis of renal tissue aspiration and urine 
cultures. 

• Newer anti-Aspergillus medications notably voriconazole 
does offer less toxic treatment options and are quite 
successful in combination with drainage measures that are 
undertaken to relieve urinary stasis. 

Devisoglu et al. [133] reported a 70-year-old man who was had diabetes 

mellitus and who had manifested with acute obstructive non-oliguric renal 

failure. He had a CT-scan of abdomen which revealed obstructive 

hydronephrosis and irregular thickening of the wall of his urinary bladder. 

He underwent cystoscopy, and samples of tissue were taken for pathology 

examination and they were found to be positive for Aspergillus spp. on 

histology, which had indicated infection of the urinary bladder wall. The 

patient was treated successfully by means of a percutaneous nephrostomy as 

well as a 30-day course of caspofungin. 

Nain et al. [134] stated that ureteric aspergilloma is an uncommon cause of 

ureteric colic as well as ureteric obstruction. Nain et al. [134] reported a rare 

entity in a 58-year-old man who had manifested with abdominal pain. The 

case was stated to be that of unilateral ureteric aspergilloma in a middle-aged 

man. He underwent ureteroscopy which revealed yellow pus like ball that 

was removed and submitted for pathology examination. To their surprise 

histopathology examination of the specimen revealed features that confirmed 

the diagnosis of aspergilloma. The patient underwent treatment with 

voriconazole. 

Eisenberg et al. [135] reported a case of aspergillosis of the kidney which 

could not be attributed to any of the factors that classically predispose to 

fungal infection (immunosuppressive, antibiotic or steroid therapy and 

diabetes). The patient was reported to have severe obstruction of the 

ureteropelvic junction, which, the authors believed had caused stasis of urine 

and, in turn, the propagation of a colony of Aspergillus. 

Maquera-Afaray et al. [136] stated that primary renal aspergillosis is not 

common and mainly does affect people who have immune system 

impairment and/or genitourinary disease. Maquera-Afaray et al. [136] 

reported the case of a male new-born child with Down syndrome and 

congenital heart disease, who had undergone surgery for anorectal 

malformation and who manifested with persistent fever and impaired kidney 

function secondary to kidney abscesses due to Aspergillus. The reported 

patient responded favourably to antifungal treatment and percutaneous 

drainage but the child died following heart surgery. Maquera-Afaray et al. 

[136] made the following conclusions: 

• To the best of their knowledge, only seven cases of renal 
aspergillosis had been reported in children worldwide by 
the time of publication of their case, and their reported case 
was the second in a new-born child. 

• Aspergillus species should be considered among the fungal 
etiological agents of genitourinary tract infections in order 
to establish adequate antifungal treatment to achieve 
therapeutic success against filamentous fungi. 

Singal et al. [137] stated the following: 

• Fungal infections of the urinary tract usually tend to be 
encountered pursuant to prolonged antibiotic utilization, 

instrumentation and indwelling urinary catheters. Candida 

is the most frequent causative fungus. 

• Nevertheless, infections with Aspergillus flavus had been 
reported previously in immune-compromised hosts. 

Singhal et al. [137] reported a 32-year-old immunocompetent man who was 

diagnosed to have urinary tract infection caused by Aspergillus flavus 

following instrumentation for the removal of a ureteric stone. The infection 

was symptomatic, and it was associated with abdominal pain and subsequent 

passage of fungal masses per urethra. Patient was treated successfully with a 

prolonged course of broad-spectrum antifungal agent itraconazole. 

Songkhla et al. [138] stated the following: 

• Aspergillosis is an infectious disease that is caused by 
pathogenic mold in Genus Aspergillus which is common in 
immunocompromised individuals especially in neutropenic 
patients. 

• Nevertheless, aspergillosis in immunocompetent hosts has 
been considered to be uncommon and renal aspergillosis in 
immunocompetent patients is a rare clinical entity. 

• Songkhla et al. [138] reported a case of right renal aspergillosis 

which was predisposed to by renal instrumentation. The patient 

responded well with systemic voriconazole and stent removal. 

Park et al. [139] stated the following: 

• Invasive aspergillosis (IA) is a leading cause of infectious 
mortality in patients who have undergone a hematopoietic 
stem cell transplant (HSCT); the mortality due to IA has 
ranged from 70% to 93% in HSCT patients. 

• Early diagnosis and treatment represent the cornerstones for 
the good prognosis of IA. 

• Primary renal aspergillosis is an extremely rare 
manifestation in patients who have undergone HSCT, and 
the risk factor for this uncommon manifestation is not well 
known. 

Park et al. [139] reported a patient who had developed primary renal 

aspergillosis and renal stones in both the kidneys following HSCT. Invasive 

renal aspergillosis was diagnosed after the patien t had undergone a 

nephrectomy, which was undertaken to treat massive renal hematoma 

Vuruskan et al. [140] stated the following: 

• Mycotic infections in various organ transplant recipients do 
represent severe and often fatal complications. 

• Aspergillosis which is isolated from the urinary tract does 
tend to occur quite infrequently in renal transplant 
recipients. 

• Besides, fungus balls are rare causes of ureteral obstruction. 

Vuruskan et al. [140] reported a 51-year-old patient who had a diagnosis of 

ureteric obstruction which was caused by aspergillosis in the early post-renal 

transplant period, who unfortunately died with the clinical picture of 

disseminated infection and its complications. 

Meng et al. [141] stated that renal aspergillosis (RAsp) is a rare complication 

in liver transplant (LT) recipients. Meng et al. [141] reported RAsp in two 

LT recipients. They iterated that in both patients, RAsp had occurred more 

than 90 days pursuant to allogenetic orthotropic LT, and all the clinical 

findings were unspecific. RAsp had involved unilateral kidney in Case one 

and bilateral kidneys in Case two. Both computed tomography (CT) and 

magnetic resonance imaging (MRI) imaging scans had revealed renal 

abscesses, with progressively enhanced walls and separations and 

unenhanced alveolate areas post contrast agent administration. Upon 

unenhanced CT images they demonstrated inhomogeneous hypo- 

attenuation. On fat-suppressed T2-weighted images (T2WIs), the walls and 

separations of the abscesses had shown slightly low signal intensity and the 

central parts of the lesions had shown slightly high signal intensity. Both on 

CT and MRI scans, there were some hints of renal infarction or chronic 
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ischemia. Both patients were treated by radical nephrectomy which was 

followed by adjuvant antifungal therapy. Both patients recovered well. Meng 

et al. [141] summated the following as core tips: 

• Their paper had reported renal aspergillosis (RAsp) in two 
liver transplant (LT) recipients more than 90 days after they 
had received allogenetic orthotropic LT, and they had 
described the computed tomography and magnetic 
resonance imaging manifestations of renal lesions, 
including the abscesses and surroundings. 

• The findings in their report might help improve the 
diagnosis of RAsp. 

• After undergoing radical nephrectomy which was followed 
by adjuvant antifungal treatment, both patients had 
recovered well without mortality from Rasp 

Sadagah et al. [142] reported a 29-year-old Saudi man who had had a recent 

living non-related kidney transplantation in Pakistan. His early post- 

transplantation course was complicated by acute cellular rejection (Banff 

Class IB) which had been managed successfully with utilization of pulse 

steroid and anti-thymocyte globulin. The patient represented to the 

emergency room of the authors on the fortieth day pursuant to his 

transplantation with a complaint of decreased urine output and passing white 

particles in his urine. This manifestation was three weeks following his 

treatment for cellular rejection, his urine fungal culture demonstrated a 

growth of Aspergillus fumigatus, and he had ultrasound radiology imaging 

of his allograft kidney which demonstrated mild to moderate hydronephrosis 

with echogenic materials within the renal pelvis. Biopsy of the transplanted 

kidney was undertaken and pathology examination of the biopsy specimen 

revealed features of severe necrotizing granulomatous inflammation and 

fungal elements which were consistent with aspergillus species. The patient 

was treated with voriconazole as an antifungal agent and he was weaned 

from immunosuppressive medicament. The patient eventually did require 

intermittent haemodialysis and he underwent surgical allograft nephrectomy. 

Sadagah et al. [142] made the ensuing conclusions: 

• Suboptimal environmental and infection prevention and 
control precautions could explain this type of infection. 

• It is important for clinicians to have a high index of suspicion 
and to investigate for fungal infection as a rare cause of 
obstructive uropathy in high-risk patients. 

Sharmin et al. [143] made the ensuing iterations related to 

Aspergillosis of the urinary tract: 

• Urinary tract aspergillosis is not common even in the era of 
increased frequency of invasive mycoses. 

• Experience has been largely from isolated case reports and 
few case series or reviews. 

• Most of the majority of cases that had been reported had 
involved transplant recipients predominantly following renal 
transplantation but it had also been reported in other 
immunocompromised states such as AIDS and uncontrolled 
diabetes mellitus. 

• Majority of cases had represented haematogenous spread to 
renal parenchyma, often in the absence of a recognized focus 
of infection, manifesting as small or large abscesses, 
infarcts, renal insufficiency or urinary drainage system 
fungal balls with obstructive uropathy. 

• Diagnosis of aspergillosis of the urinary tract usually had 
tended to be made upon the basis of renal tissue aspiration, 
urine cultures or by histopathology of the suspicious mass 
which had been passed through urinary tract. 

• The effective management of invasive aspergillosis had 
tended to include strategies to optimize prevention and early 
antifungal treatment, immunomodulation, and, in some 
instances, the undertaking of surgery. 

• Newer anti-Aspergillus medications notably voriconazole 
do tend to offer less toxic treatment options and they have 
tended to be quite successful in combination with drainage 
measures to relieve urinary stasis. 

Sharmin et al. [143] reported a case of primary urinary tract 

aspergillosis with fungal bezoars formation in a 37years old woman, 

diabetic, hypertensive, who had manifested with intermittent urinary 

tract obstruction and who was successfully managed by oral 

voriconazole for six weeks as itraconazole was found refractory. 

Albin et al. [144] reported a 68-year-old man who had type 2 diabetes 

mellitus, coronary artery disease, and CLL, who had manifested with 

progressive generalized weakness, unintentional 35 lb weight loss, 

right flank discomfort, bladder spasms, as well as urinary retention 

over the preceding 3 months. She was diagnosed as having chronic 

lymphocytic leukaemia (CLL) 11 years earlier. His treatment was 

initially bendamustine plus rituximab, and the treatment was then 

changed to ibrutinib; he received venetoclax monotherapy for the 

preceding one year, which stabilized his disease. The evaluation of his 

symptoms over the 3 months preceding his admission had included 

repeated urinalyses which showed evidence of sterile pyuria and 6 

repeated urine cultures for bacteria which had not yielded any growth. 

He had computerized tomographic (CT) scan which demonstrated 

right nephromegaly, hydronephrosis, and perinephric fat stranding. He 

next had a positron emission tomography CT (PET CT Scan) which 

demonstrated no abnormal extrarenal fluorodeoxyglucose-uptake and 

absent function of the right kidney. He subsequently underwent 

cystoscopy with retrograde pyelography which had shown resolved 

collecting system dilatation and no filling defects or endoscopic 

abnormalities. Prior to his admission, he had undergone treatment with 

multiple courses of oral antibiotics, intermittent straight 

catheterization, and dose reduction of venetoclax without any obvious 

clinical improvement. During his hospital admission, his clinical 

examination demonstrated that he was a frail, cachectic-appearing man 

who had a temperature of 97.7o F. His abdomen, upon palpation, was 

non-tender, and there was no suprapubic or costovertebral angle 

tenderness. The results of his laboratory studies were reported to have 

demonstrated a white blood cell (WBC) count of 8100 cells/μL with 

absolute neutrophil count of 7200 cells/μL and lymphocyte count of 

580 cells/μL, hemoglobin 7.4 g/dL, and creatinine 1.3 mg/dL. His 

urinalysis revealed too numerous to count WBC and many red blood 

cells. His Westergren erythrocyte sedimentation rate was recorded as 

108 mm/hour, and his C-reactive protein level was reported to be 18.5 

mg/dL. He had a non-contrast CT scan of his abdomen and pelvis 

which had had illustrated persistent hydroureteronephrosis with 

perinephric fat stranding and patchy hypoattenuation of the right 

kidney. His three post-admission bacterial urine cultures had remained 

without any growth. He underwent cystoscopy with right ureteric 

catheterization which yielded purulent material, and a double-J 

ureteric stent was inserted. Bacterial, fungal, and mycobacterial 

cultures were sent to the laboratory from this purulent material, and a 

green mold was found upon the Sabouraud’s dextrose agar after 2 days; 

several days later, this was identified and confirmed as Aspergillus 

fumigatus. He was commenced on treatment with voriconazole at a 

dose of 200 mg every 12 hours after a loading dose of 400 mg every 

12 hours on the first day, and venetoclax was stopped. A right 

percutaneous nephrostomy tube was inserted through which 30 mL 

amphotericin B deoxycholate (25 mg suspended in 200 mL sterile 

water) was instilled to filter dependently through his ureterovesicular 

axis every 8 hours. His serum beta-D-glucan level was greater than 500 

pg/mL and his serum galactomannan was 6.33 units. No other sites of 

disseminated Aspergillus infection had been found. 

Following 2 weeks of his antifungal treatment, he had CT scan of 

abdomen and pelvis which showed progression of his disease, with 

enlarging hypoechoic lesions within the inferior perinephric region and 

a 4.8-cm abscess within the prostate gland (see figure 6). He underwent 
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cystoscopy, trans-urethral deroofing of the prostatic abscess, and 

suprapubic tube insertion. A fungal ball which was found to be 

adhering to the ureteric stent was removed. Histopathology 

examination of his prostate specimens revealed necrosis as well as 

abundant septate hyphae 

 
 

Figure 6: Computed tomography of the abdomen and pelvis with intravenous contrast, coronal view. White arrow: right renal enlargement, 

multifocal loculated renal hypodensities with perinephric fat stranding. Black arrow: multifocal prostatic hypodense lesions. Reproduced from: 

[144] 

One week subsequently, he underwent en bloc nephrectomy and excision of 

the percutaneous nephrostomy tract. The right kidney was found to be 

markedly enlarged, and multiple casts which had been composed of hyphae 

were extracted from the patient’s right proximal ureter. Macroscopy 

pathology of the specimen demonstrated a diffusely necrotic and purulent 

kidney without any viable parenchyma; histopathology examination of the 

surgical specimen demonstrated necrosis and abundant septate hyphae (see 

figure 7). His Voriconazole treatment was continued with marked clinical 

improvement; the levels of his serum galactomannan and beta-D-glucan had 

decreased to 0.05 units and undetectable, respectively, following 9 months 

of his treatment. 

 

 

Figure 7: Gross and histopathologic operative findings. (A) Right kidney, bisected, diffusely purulent and necrotic without viable renal 

parenchymal tissue. (B) Tissue from right kidney, demonstrating multiple septate hyphae on methenamine silver stain, ×40 magnification. 

 
Reproduced from: [144] 

Albin et al. [144] made the ensuing conclusions: 

• Primary genitourinary aspergillosis is an uncommon 
presentation of invasive aspergillosis, affecting renal and 
prostatic parenchyma in addition to the genitourinary collecting 
system. 

• Management of primary genitourinary aspergillosis tends to be 
made difficult by poor urinary levels of existing antimold agents 
and the immunocompromised status of the affected hosts. 

• Invasive fungal infections do remain uncommon in CLL relative 
to other haematological malignant tumours; nevertheless, the 
introduction of novel targeted treatments had altered the 
spectrum and frequency of infections in this population. 

• Ongoing surveillance for opportunistic infections, such as that 
noted in their reported patient, is warranted in patients who are 
receiving venetoclax. 

Mousavi et al. [145] stated the following: 
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• Renoureteral aspergillosis following ureteroscopic lithotripsy 
and insertion of ureteral stent is an uncommon clinical entity. 

• Due to inadequate sterilization of the instrument during the 
ureteroscopy and 

• insertion of ureteric stent, a localized aspergillus infection might 
occur which 

• might cause pyuria, ureteric obstruction, perinephric abscess as 
well as hydronephrosis. 

Mousavi et al. [145] reported a case of unilateral ureteric obstruction which 

was caused by Aspergillus terreus following ureteroscopy lithotripsy in a 45- 

years-old diabetic man. He manifested with the complaint of passing whitish 

soft mass along with urine and hydronephrosis in his left kidney. Three 

months prior to his hospital admission, he had 

undergone ureteroscopy lithotripsy for removal of stone and a ureteric stent 

(DJ catheter) had been inserted for 3 weeks. However, in view of abnormal 

discharge and persistent obstruction the ureteric stent was changed and he 

was prescribed antibiotics for some time. As he had not responded to his 

antibiotic treatment, he underwent retrograde pyelography and removed the 

ureteric stent and a new ureteric stent was inserted. Within his ureteric 

washing and urine specimen, whitish soft materials were found to be visible 

and a mesh of fungal hyphae were seen in direct microscopy exam and 

culture in SDA yielded growth of Aspergillus terreus. He was treated initially 

with itraconazole; nevertheless, it was stopped after 25 days in view of the 

persistent whitish mass within his urine as well as in view of his other sign 

and symptom. The isolate was reported to be susceptible to caspofungin 

(0.038 lg ml1), posoconazole (0.032 lg ml1), itraconazole (0.032 lg ml1) and 

voriconazole (0.023 lg ml1) in E-test antifungal susceptibility test. The 

endoscopic removal of fungal mass was done and Martínez-Girón et al. [146] 

stated that urinary bladder aspergillosis is an unusual infection. Martínez- 

Girón et al. [146] reported the case of a 79-year-old man who had clinical 

records of transitional cell carcinoma diagnosed 5 years preceding his 

manifestation. The presence of a fruiting body and septate hyphae within his 

urine cytological smears were the key for a final diagnosis of fungal bladder 

infection caused by Aspergillus niger. Hameed et al. [93] reported a 52-year- 

old man who had presented to surgery emergency department of the authors 

with acute retention of urine for 12 hours. He had also complained of 

progressive dysuria and visible haematuria together with low-grade fever for 

the preceding 15 days. He had a history of lower urinary tract symptoms 

(LUTS) over the preceding 6 months. He was a shopkeeper by occupation, 

and he did not have any known comorbidities or significant family history. 

Upon his clinical examination, he was found to be febrile with enlarged 

prostate on digital rectal examination and a palpable bladder per his 

abdominal examination. A Foley catheter was inserted, and bladder irrigation 

with diluted povidone iodine was commenced after obtaining urine samples. 

Examination of his urine revealed his urine was full of RBCs (>50/high 

power field) and pus cells (>20/hpf). His urine culture was sterile. His White 

Blood Cell counts were 12,000/microlitre with absolute eosinophil count of 

850. His blood sugar charting was deranged with fasting blood sugar of 

174 mg/dL and post-prandial blood sugar level of 228 mg/dL. His HbA1c 

level was 11.2 g%. He was previously unaware of his diabetic mellitus status. 

He had ultrasound scan (USG) of abdomen which demonstrated 

hyperechogenic contents within his urinary bladder and thickened urinary 

bladder wall ~7 mm (see figure 8); both of his kidneys lookd normal with no 

evidence of any abnormal echogenic focus or hydronephrosis. 
 

 

Figure 8: Ultrasonography showing hyperechogenic contents in the urinary bladder and thickened bladder wall. Reproduced from: [93] 

 
In order to ascertain the cause of the patient’s acute retention of urine, 

haematuria, and LUTS, patient underwent cystoscopy which demonstrated 

membranous urethritis, median lobe prostatic enlargement, as well as white 

fluffy cotton-like balls in his urinary bladder (see figure 9). His urinary 

bladder wash fluid was sent for both bacterial and fungal culture, and fluffy 

balls were sent for histopathology examination (HPE). HPE demonstrated 

fungal hyphae which were septate with acute angle branching and PAS stain 

positivity of the specimen was indicative of Aspergillus (see figure 10). No 

growth was identified upon Sabouraud’s dextrose agar inoculation of the 

urinary bladder wash fluid. To screen the patient for immunodeficiency, an 

enzyme immune assay test for HIV 1 and 2 was undertaken and found out to 

be negative. Additional tests for confirmation of Aspergillus-like 

galactomannan antigen and β-D-glucan were not undertaken due to the 

financial constraints for the patient. The patient was treated with systemic 

voriconazole and his urinary bladder irrigation with diluted povidone iodine. 
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He was asymptomatic after 14 days of treatment. He underwent check 

cystoscopy after 4 weeks, which revealed that his urinary bladder and urethra 

were normal without any evidence of fungal balls. 
 

Figure 9: Cystoscopy showing fungal balls in the urinary bladder. Reproduced from [93] 

 

Figure 10: HPE showing septate fungal hyphae with acute angle branching.Reproduced from: [93] 

Hameed et al. [93] made the following conclusions: 

• Fungal infections of the urinary tract even though they tend to be 

rare should always be kept in mind as a differential diagnosis in patients 

who have persistent urinary tract infection (UTI). 

• In case of sterile pyuria with lower urinary tract symptoms, 

fungal cystitis should be taken into consideration as a possible diagnosis. 

• Early diagnosis and complete treatment are required in order to 

control the dissemination of disease and to have a favourable prognosis. 

• Fungal balls very rarely could also cause acute retention of urine 

in the setting of severe lower urinary tract symptoms. 

Gowardhan et al. [147] described the pathology of a unique case of 

fallopian tube aspergillosis in a 45-year-old woman. She manifested with 

lower abdominal pain and lump within her lower abdomen over the 

preceding 2 months to 3 months. Clinically she was diagnosed as having a 

benign ovarian tumour which had had involved her right ovary. 

Macroscopy pathology examination of her excised lesion demonstrated 

dilated fallopian tube containing yellow material. Microscopy pathology 

examination of the excised specimen revealed Aspergillous filaments 

which were surrounded by dense infiltrate of neutrophils and lymphocytes. 

Prashant et al. [147] stated that although Aspergillous salpingitis is a rare 

entity, the correct diagnosis is of great importance for the indication of 

proper treatment. 

Kim et al. [148] stated that common clinical manifestations of aspergillosis 

in renal transplant recipients include fever and pulmonary infiltrates; 

however, involvement of the reproductive system is rare. Kim et al. [148] 

reported a case of pelvic aspergillosis with tubo-ovarian abscess in a renal 

transplant patient. The patient had received a cadaveric renal 

transplantation, and two episodes of acute rejection which he had 

developed were treated with methylprednisolone pulse therapy. Surgical 

biopsy specimens of pelvic abscess were detected by ultrasonogram and 

CT revealed Aspergillus. The patient underwent treatment with 

amphotericin B, and at the time of the report of the case, the patient was 

well with normalization of erythrocyte sedimentation rate and C-reactive 

protein. 

Borsa et al. [149] stated the following: 
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• The vast majority of vaginal fungal infections tend to be caused 
by Candida species. 

• Nevertheless, vaginitis cases that are caused by molds are very 
rare. 

• Aspergillus protuberus had been previously known as a member 
of Aspergillus section Versicolores which could cause 
opportunistic infections in immunocompromised patients; 
nevertheless, it had recently been described as a separate species. 

• Even though the members of Aspergillus section Versicolores 
had been isolated rarely in cases of pulmonary infections, eye 
infections, otomycosis, osteomyelitis and onycomycoses, to the 
best of their knowledge, there had been no published case of 
human infection caused by Aspergillus protuberus. 

• In their report, the first case of persistent vaginitis due to 
Aspergillus protuberus in an immunocompetent patient was 
presented. 

Borsa et al. [149] reported a 42-year-old female patient who was admitted 

to their hospital with the complaints of pelvic pain, vaginal itching and 

discharge during one month. Her symptoms had been persistent despite 

treatment with miconazole nitrate and clotrimazole therapies for a probable 

candida vaginitis. Microscopy examination of her cervical smear 

demonstrated fungal structures such as branched, septate hyphae together 

with the conidial forms. Thereafter, a vaginal discharge sample was taken 

for microbiological evaluation and similar characteristics of fungal 

structures were found in the microscopic examination as was observed 

within her cervical smear. Then, preliminary result was reported as 

Aspergillus spp. At the same time, the sample was plated on Sabouraud 

dextrose agar (SDA) in duplicate and incubated at room temperature and 

at 37°C. After 5 days, white, powdery and pure-looking fungal colonies 

were found in SDA which was incubated at room temperature, while the 

other medium had remained sterile. The culture was submitted to the CBS- 

KNAW Fungal Biodiversity Center for further characterization. 

Phenotypic identification demonstrated that the isolated strain had 

belonged to the Aspergillus section Versicolores. The strain was grown for 

7 days upon malt extract agar and then ITS regions were amplified and 

sequenced from isolated DNA for genomic characterization. The obtained 

sequences were compared with the NCBI database and internal databases 

of the CBS-KNAW Fungal Biodiversity Centre and confirmed as 

Aspergillus section Versicolores. As a result of recent changes in 

classification of fungi, analysis of partial β-tubulin and calmodulin 

sequences had also been utilized in order to obtain a detailed and precise 

characterization. Eventually, the strain had been identified as Aspergillus 

protuberus which was documented to be a recently accepted species that is 

distinct from Aspergillus section Versicolores. As the patient could not be 

contacted following receipt of the preliminary report, detailed 

demographical information, probable origin and route of transmission of 

the agent and prognosis of infection had remained obscure. Borsa et al. 

[149] concluded that the first case of vaginitis which is caused by 

Aspergillus protuberus was described in the report with the support of 

clinical, pathological, microbiological and molecular data. 

Elad et al. [150] stated that Aspergillus terreus was isolated from organs of 

a German Shepherd pup which was removed from the bitch by caesarean 

intervention. During the ensuing days the bitch developed signs of canine 

disseminated aspergillus and it was euthanized. The fungus was isolated 

from a necrotic lesion within the uterus and other organs. Elad et al. [150] 

stated that to the best of their knowledge, their reported case was the first 

report of trans-uterine transmission of Aspergillus terreus during a case of 

canine disseminated aspergillosis. 

Babrel et al. [151] stated the following: 

• An Aspergilloma is referred to as Mycetoma or fungus ball. 

• Aspergillus spp refers to a fungus which is known to cause 
acquired and nosocomial infections in human beings. Isolated 
Ovarian Aspergillosis as well fungal infections of ovary are very 
rare. 

• Aspergillus fumigatus, is the most commonly infecting species. 

• Anti-fungal prophylaxis should be provided to high-risk 
patients. 

• Posaconazole is often administered as prophylaxis in 
immunocompromised patients. 

Babrel et al. [151] reported a 50-year P2L2 postmenopausal woman, who 

presented with pain in her lower abdomen over the preceding 6 months. 

She also had a history of loss of weight (10kgs) over the preceding 1 year. 

Her medical and surgical history were not contributory. Upon her per 

vaginal examination, her uterus was found to be atrophic retroverted with 

restricted mobility. A vague non tender cystic to firm mass was felt within 

her left adnexa which was not separate from the uterus and her right fornix 

was free. Her blood investigation including CA125 was within normal 

range. She had ultrasound scan which was reported to be suggestive of 

complex cystic lesion with fine septations and thick internal echoes that 

were noted within her left adnexa and within her pouch of Douglas, 

calcifications were found. Her left ovary could not be seen separately from 

the mass. The rest of her abdomen and pelvis was normal. She had a 

computed tomography (CT) scan of abdomen pelvis which showed a left 

complex ovarian cyst. A clinical diagnosis of TO mass was made. She 

underwent exploratory laparotomy which demonstrated a left side 

tuboovarian mass which was excised. Upon histopathological examination 

of the excised mass, the left ovary was found to be showing dense 

xanthogranulomatous inflammation with suppurations, eosinophilic 

abscesses and fungal hyphae with septae and branching which resembled 

Aspergillosis. Babrel et al. [151] concluded that fungal infection of ovary 

is an extremely rare entity, while treating infective ovarian pathology they 

must consider antifungal treatment with antibacterial treatment. 

Walker et al. [152] stated that an intact bitch with a history of mating was 

presented with severe lameness and a vulvar discharge. A mixed lytic, 

proliferative tibial lesion and open pyometra were diagnosed. Bone biopsy 

and uterine culture demonstrated disseminated aspergillosis. Walker et al. 

[152] stated that their reported case was the first report of Aspergillus 

pyometra with dissemination following mating in the dog. 

Gupta et al. [153] stated the following: 

• Fungi represent ubiquitous organisms and they significantly alter 
the post-transplant course. 

• They are a major cause of morbidity and mortality and more so 
within developing countries. 

Gupta et al. [153] studied the clinical profile, aetiology, risk factors, 

treatment, and outcome of fungal infections in post-renal transplant 

recipients. The study was a cross-sectional observational retrospective study 

which started from January 2014 to June 2017 wherein renal transplant 

recipients with invasive fungal infection were included and they were 

followed-up. With regard to the results, Gupta et al. [153] reported the 

following: 

Amongst 550 renal transplant recipients, 56 (10.2%) patients had developed 

invasive fungal infection. The mean age of the patients was 40.61 ± 10.06 

(13-66) years and mean duration of acquiring infection post-transplant was 

25.33 ± 23.65 (1-96) months. The male to female ratio was 3:1. Fever was 

the commonest manifestation observed in 89.3% of the patients. Cough 

(76.8%), breathlessness (64.3%), sputum (55.3%), hypoxia (50%), and 

haemoptysis (10.7%) were the other common clinical symptoms at 

manifestation. The mean serum creatinine at presentation was 1.70 mg/dl. 

The commonest invasive fungal infection that was isolated was 

Mucormycosis 15 (26.7%), which was followed by Aspergillosis 13 

(23.2%), Pneumocystis jiroveci 12 (21.4%), Cryptococcus 6 (10.7%), 

Candida 4 (7.1%), Histoplasmosis 3 (5.3%), Phaeohypomycosis 2 (3.5%), 

and 5 (8.9%) patients did have undetermined fungal aetiology. Twenty 

(35.7%) of the patients had evidence of dual infection. Utilization of 

antithymocyte globulin 27 (48.2%), post-transplant diabetes mellitus 18 

(32.1%), Cytomegalovirus (CMV) infection 16 (28.5%), anti-rejection 

therapy 9 (16%), and Hepatitis C infection 7 (12.5%) were identified as risk 

factors. Ten (17.8%) of the patients had graft loss and 12 (21.4%) of the 

patients died in the study period. Gupta et al. [153] concluded that invasive 

fungal infection is a serious threat to renal transplant recipients and that 
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patient and graft survival was significantly affected by fungal infection in the 

developing world. 

Gupta et al. [154] reported a 59-year-old man who had well controlled type- 

2 diabetes mellitus and who had presented to the emergency department of 

their hospital with fever, abdominal pain as well as acute kidney injury 

(AKI). The results of his laboratory evaluation were reported as follows: 

Hemoglobin (Hb) 13.6 gm/dL, total leucocyte count (TLC) 8,250 cells/cm3 

with 85% neutrophils with platelets 1,39,000 lakh/cu.mm and raised 

creatinine (4.60 mg/dL). Blood and his urine culture grew carbapenem 

resistant Klebsiella pneumoniae (CR KP) which was suggestive of 

complicated urinary tract infection (UTI) with bacteraemia. The patient was 

commenced on polymyxin-E combination therapy. He had ultrasound scan 

(USG) of his abdomen which demonstrated left grade-2 

hydroureteronephrosis with right renal concretions. He had computed 

tomography (CT) scan which demonstrated a small left lower ureteric 

calculus which causing mild-moderate left hydroureteronephrosis. On the 

polymyxin and meropenem combination therapy, the patient clinically 

improved and he had a repeat blood culture which did not yield any growth 

but the patient was found to be persistently febrile. There was a progressive 

increase in his peripheral TLC to 16860 cells/cm3 and increase in the level 

of his C-reactive protein (CRP) to 321 mg/L. Infectious Diseases (ID) 

consultation was sought at that point. A review of his medical and surgical 

history had revealed that the patient had earlier on undergone a urological 

procedure for stone removal with insertion of a double-J (DJ) ureteric stent 

into his left kidney 7 months preceding his admission, in another institute. A 

few days after the procedure, he had developed fever with flank pain and 

admitted into hospital in view of his development of complicated urinary 

tract infection (UTI) with CR KP. He had ultrasound scan of renal tract (USG 

KUB) which revealed an evolving abscess within his left kidney with right 

kidney pyelonephritis. He had renogram in the form of 99m Tc-DTPA 

renogram which demonstrated that his renal function study was suggestive 

of impaired perfusion and cortical uptake in the right kidney and 

hydronephrosis, obstruction and impaired cortical function of the left kidney. 

In view of the hydronephrosis, a percutaneous nephrostomy was inserted into 

his left kidney and the bilateral DJ stents were removed and replaced. 

Cultures were not repeated at that point. He had a magnetic–resonance (MR) 

urography undertaken, one month later which demonstrated filling defects 

and bilateral renal cortical cysts. He underwent cystoscopy with bilateral 

retrograde pyelogram with ureteroscopy and bilateral nephroscopy removal 

of slough material. Both of his right and left renal calyceal slough material, 

on histopathology examination showed amorphous material along with 

numerous fungal hyphae which were noted to be slender, septate with acute 

angled branching. Culture of the amorphous material grew Aspergillus 

flavus. The patient subsequently received voriconazole for a period of 2 

months. He did not have a repeat radiology imaging before stopping his 

antifungal treatment. Subsequently, the patient became asymptomatic for 

subsequent 3 months until when he was admitted again with complicated 

urinary tract infection (UTI) with CR KP. In view of his left-sided grade II 

hydroureteronephrosis, a percutaneous nephrostomy (PCN) tube was 

inserted. The cultures and histopathology from the nephrostomy specimen 

were found to be negative this time for Aspergillus. Nevertheless, based 

upon his recent past medical history, a diagnosis of relapse of urinary tract 

aspergillosis was considered. He was commenced on amphotericin- 

deoxycholate (AmB-d) (1.0 mg/kg/day) and 5-flucytosine (5-FC) in renally 

modified doses. The patient responded well to this treatment and he became 

afebrile. The percutaneous nephrostomy (PCN) tube was removed after 2 

months which was followed by the removal of the DJ stents. The 

combination antifungal therapy was administered for a period of 3 months 

with close monitoring of the patient’s renal function and the treatment was 

discontinued following clinical and microbiological cure along with 

radiological stability. The patient had been doing well at his 5-year follow 

up. 

Gupta et al. [154] made the following conclusions: 

• •Post-urosurgical aspergillosis is a life threatening and rare 
manifestation of invasive aspergillosis. 

• •Post-Urosurgical aspergillosis does require a high index of 
clinical suspicion particularly in patients who present with 
urinary tract infection (UTI) as well as obstructive uropathy 
pursuant to undergoing an invasive genitourinary procedure. 

• This does have implications for sending appropriate intra- 
operative specimen for fungal cultures as well besides the 
histopathology. 

• The achievement of successful outcome does depend upon a 
combined surgical and medical approach with good effective 
source control and appropriate mold-active antifungal agents 
achieving effective urinary levels for the right duration of time. 

• Good infection control practices with high-level disinfection 
with 2% glutaraldehyde or plasma sterilization does need to be 
emphasized the for prevention of nosocomial fungal infections. 

Conclusions: 

• Aspergillosis, though rare, can afflict different organs of the 
body including the kidney as well as male and female urogenital 
tract. 

• The symptoms associated with aspergillosis of the kidneys as 
well as the male and female urogenital tract tend to be non- 
specific and hence a high index of suspicion is required in order 
to diagnose this rare infection as well as to avoid misdiagnosis 
of the infection as bacterial infection or other disease. 

• Treatment of aspergillosis of the kidney and the urogenital tract 
does entail utilization of an appropriate aspergillosis sensitive 
antifungal medication as well as excision of the lesion to remove 
the aspergillus aspergillum to prevent extension of the infection 

• Appropriate long-term period of follow-up of patients who have 
undergone treatment of aspergillosis of the kidney and 
urogenital tract organ is required to pick up any recurrent lesion. 

• The predisposing factors for the development of aspergillosis of 
the kidney and the urogenital tract of both males and females 
should be well known by all clinicians in order to establish an 
early diagnosis of this rare infection. 
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