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Abstract

zoonotic fungal diseases in HIV patients are reviewed.

Zoonoses are infections transmitted either directly or indirectly from vertebrate animals to humans and less
frequently vice versa. Humans suffer from numerous fungal zoonoses. The most common fungal zoonotic diseases
are aspergillosis, cryptococcosis, dermatophytosis, Candidiasis and coccidioidomycosis. They are opportunistic
pathogens that their occurrence is facilitated by an increase in the number of immune suppressed and compromised
persons due to widespread viral epidemics and aging differences. It is difficult to diagnose these fungal zoonotic
diseases because there are no common signs and symptoms of zoonotic disease. In this study the most important
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Introduction

Zoonoses are defined as those diseases and infections naturally
transmitted between people and vertebrate animals [1]. They are caused
by an array of bacteria, viruses, fungi, or parasites. Fungal zoonotic
diseases are high in HIV patients due to the immunosuppressive effect
of the HIV. The most predominants are Aspergillosis, Cryptococcosis,
Dermatophytosis, Sporotrichosis, Candidiasis and Coccidioidomycosis.
The worldwide increase in the incidence of these diseases is mainly due
to human settlements in areas where animal population is high and
increased ownership of domesticated animals [2].

More than 600 fungal species are reported to infect animal and
humans [3] and are associated with a wide range of diseases from skin
conditions [4] to meningitis [5]. The predominant pathogens which
cause severe infection in human and animal are Aspergillus species,
Microsporum species, Trichophyton species, Cryptococcus species,
Candida species and Coccidioides species. They are opportunistic
pathogens that can occupy and colonize diverse bio compartments
in individuals who come in contact with in them both outdoor
environments where fungi are ubiquitous and indoor environments
where fungi are found on food, in the air and many surfaces [6,7]. The
emergence of fungi as a prevalent class of human pathogen has been
a relatively recent occurrence, mapping temporally to the past several
decades and thought to be facilitated by an increase in the number of
immune suppressed persons due to widespread viral epidemics [8].

It is difficult to diagnose these fungal zoonotic diseases and can
be capable of confusing even for the most experienced physicians,
especially if they occur in countries where the disease is not endemic
because, there is no common signs and symptoms of zoonotic disease
[9]. The main objective of this paper is to highlight fungal zoonotic
diseases in HIV patients.

Literature Review
Aspergillosis

Etiology: Aspergillosis is a disease caused by Aspergillus fumigates
and occasionally other species of the genus Aspergillus, such as A.
terreus and A. niger. These fungi are common components of the soil
microflora; they play an important role in the decomposition of organic
matter (Tables 1-3) [10].

Epidemiology

Geographic distribution and occurrence: The fungus is ubiquitous
and distributed worldwide. The diseases have no particular distribution
[11].

Source of infection and mode of transmission: The reservoir is
the soil. The infecting element is conidia (exospores) of the fungus,
which are transmitted through air. An important source of infection
is fodder and bedding contaminated by fungus conidia. Air borne
conidia are found in incubators, hatcheries, incubation room and air
ducts; this may be the source of infection for chickens or turkeys and
humans [11].

Disease in animals: In cattle it causes 75% of mycotic abortions.
The cotyledons swell and turn a brownish gray color. The fungus may
invade the fetus, causing dermatitis and bronchopneumonia. Retention
of placenta is common [12]. In dog, the disease is characterized by
granulomas in several organs, particularly in the kidney, spleen and
bones. Lumbar discospondylitis and focal osteomyelitis are also
common [13]. The symptoms in bird include fever, loss of appetite,
labored breathing, diarrhea and emaciation. Localized guttural pouch
mycosis will be involved in horse. Fungal granuloma in paranasal
sinuses or nasal passage is also common [14].

Disease in human: Humans acquire infection through inhalation
of fungal conidia. In HIV infected patients’ aspergillosis commonly
presents as a respiratory illness that can be a necrotizing pneumonia
or a tracheobronchitis [15]. Symptoms of pneumonia include
fever, dyspnoea, cough, and chest pain. Extra pulmonary forms of
aspergillosis include sinusitis, cutaneous disease, osteomyelitis, and
brain abscess. In several series, the most common sites for aspergillosis
include the lung, gastrointestinal tract, and central nervous system,
followed by other sites, including the liver, kidneys, thyroid, spleen,
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Diseases Pathogenic fungi

Aspergillus fumigates,
Aspergillus niger
Cryptococcus neoformans,
Cryptococcus gattii

Aspergillosis

Cryptococcosis

Dermatophytosis Microsporumcanis. T.
mentagrophytes and

verrucosum.

Sporothrix schenckii
Sporothix brasiliensis

Sporotrichosis
Candida albicans

Candidiasis

Coccidioidomycosis Coccidioides immitis

Common animal
Birds and domestic
mammal
Birds, mammals, reptiles
and amphibians

All domestic animal and
wildlife

Cats. dogs, horse, cow,
camel, goat, bird, pig, rat,
and armadillo
Chicken or pigeon coops,
bird roosts and bat

Dogs, llamas, cats, horses

Clinical outcome

Pneumonia or thracheobronchitis. and
Extra pulmonary iliness

Geographical location
Worldwide

local or generalized infection of central
nervous system

Worldwide with C. gatti
restricted to tropical and sub-
tropical region
America, Africa, sometimes
Europe.

Peculiar ring lesion

Localized cutaneous,
lymphocutaneous and disseminated
infection

Worldwide with main endemicity
in Japan, India, Mexico, Brazil,
Uruguay and Peru

-oral cavity Lesions (erosions, ulcers, Worldwide

and fissuring of the lips)-vulvovaginitis

Asymptomatic to severe and fatal
infection

USA, Mexico, Central and
South America

Table 1: Pathogenic fungi with the potential of transmission to human and its clinical outcome in different geographical locations.

Disease Global estimate of annual occurance References

Pulmonary Aspergillosis 3,000,000 [3,5,74-82]
Invasive aspergillosis 250,000
Cryptococcosis 223,000

Dermathophytosis 1,000,000,000

Sporotrichosis 740,000
Invasive Candidiasis 700,000
Coccidiodidomycosis 25,000

Table 2: Estimates of occurrence of fungal diseases per year for the last 20 years on globe.

Fungal infection Severity Disease stage (in HIV)
Pulmonary aspergillosis Chronic Stage 4
Invasive Aspergillosis Acute Stage 3
Cryptococcosis Acute Stage 4
Dermathophytosis Acute Stage 1
Sporotrichosis Chronic Stage 3
Invasive candidiasis Acute Stage 3
Coccidioidomycosis Chronic Stage 3

Route of transmission
Inhalation of conidia

Inhalation, sometimes through skin damage
Direct or indirect contact with infected animals or material

Scratches or bites from animals and traumatic inoculation

Skin damage and Inhalation of arthroconidia

Table 3: Severity of fungal zoonotic infection and its route of transmission in HIV patients [3].

and heart. Bronchoscope examination demonstrates that ulcerative or
plaque like lesions adherent to tracheal wall.

Diagnosis: Diagnosis in both human and animal should be based on
clinical sign and laboratory results. Definitive diagnosis of the diseases
is based on demonstration of the organisms within lesion by culture.
Ant-mortem demonstration of high concentration of antibodies to
Aspergillus species provides tentative diagnosis. Both agar gel immune
diffusion assays and ELISA are available for serological examination.
These assays may not be useful in immunosuppressed patients [16].

Control and prevention: Due to the ubiquitous nature of the
fungus, it is impossible to establish practical control measures. It is
advisable to take special precautionary measures to avoid nosocomial
outbreak. HIV patients should receive prophylactic treatment with
amphotericin B. Moldy bedding or fodder should not be handled or
given to domestic mammals and birds [17].

Treatment: Treatment of aspergillosis in HIV infected patient has
not been systematically examined. Voriconazole is the recommended
treatment for aspergillosis in infected patients [18]. Alternatively, lipid
formulation amphotericin B can be used as the second line of agent;
which include echinocandins (such as caspofungin, anidulafungin or
micafungin) and posaconazole.

Cryptococcosis

Etiology: Cryptococcosis is the commonest systemic fungal
infections caused by Cryptococcus neoformans and Cryptococcus gattii
[19], which have a predilection site of pulmonary and central nervous
system [20]. The major virulence factors associated with Cryptococcus
are the ability to grow at 37°C [21], the production of the pigment
melanin [22,23] and the formation of polysaccharide capsule [24].

Epidemiology

Geographic distribution: Cryptococcus neoformans is found
worldwide, whereas C. gattii most often is found in Australia.
Approximately 5% to 8% of HIV infected patients in developed
countries were diagnosed with disseminated Cryptococcosis [25].
C. gattii was believed to be restricted to the tropics and subtropical
regions [26].

Source of infection and mode of transmission: C. neoformans var.
Neoformans is located most frequently in soil containing high amounts
of bird excreta. People can stir up the dust and then breathe it in when
they work, play, or walk in areas. Infection occurs via inhalation [27].

Disease in animal: This disease has been recognized in cattle, horse,
sheep, goat, dog, and several species of wild animals. Various cases have
been described in sheep and goat with localized pulmonary disease and
mastitis. In goat the disease is characterized by accumulated fluid in
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pleural and peritoneal cavities, atelectatic lungs, dark red plaque in
trachea, and alopecic lesion on the head from which yellow exudates
seeped [28].

The disseminated form of the disease is most commonly diagnosed
in dog and cats. The primary diagnosis in cat is the disorder of central
nervous system, with granulomas in the eye and nasal passage,
meningoencephalitis and optical neuritis [29].

Disease in human: In HIV infected patients Cryptococcosis is
commonly presents as a sub-acute meningitis or meningoencephalitis
with fever, malaise, and headache [25]. Classic meningeal symptoms
and signs such as neck stiffness and photophobia also occur. Some
patients experience encephalopathic symptoms such as lethargy,
altered mentation, personality change, and memory and visual loss that
are usually a result of increased intra cranial pressure, though to result
from CSF absorption or yeast infection of the brain [30]. Cryptococcal
pneumonia may be either asymptomatic or symptomatic, with or
without evidence of dissemination, and clinical manifestations include
fever and cough that produces scant sputum, shortness of breath, and
pleuritic pain. Physical examination may reveal localized nodular
lesions, pleural effusions, tachypnea, and thoracic lymphadenopathy
[31].

Diagnosis: Diagnosis is made based on the history of disease in
area, lesion and clinical sign. Cryptococcal disease can be diagnosed
through culture of blood or CSF on Sabouraud’s dextrose agar with
incubation at 30°C to 37°C, CSF microscopy with India ink staining
and Cryptococcal antigen detection. Three methods exist for
Cryptococcal capsular antigen detection: Latex agglutination, enzyme
immunoassays, and lateral flow assays [32].

Control and prevention: There are no specific measures for
preventing the disease. However, it is important to control the
underlying diseases. According to the World Health Organization
(WHO), early antiretroviral therapy (ART) initiation is the most
important and cost-effective preventive strategy to reduce the
incidence and high mortality associated with Cryptococcal meningitis
in HIV-infected adults, adolescents and children. Controlling the
bird population and removal of their excrement followed by chemical
decontamination might prevent some cases [33]. To date, there is no
effective vaccine to prevent Cryptococcosis. In truth, the best way to
prevent this disease is to not inhale the fungus. Therefore, the use of
masks can be of help to prevent inhalation.

Treatment: The combination of amphotericin B plus Flucytosine
for 4 to 6 weeks has been considered standard treatment for patients
without HIV infection. However, concern about increased toxicity
and decreased efficacy [34] has led to a reconsideration of this regimen
in HIV-infected patients. Several studies have examined the use
of oral fluconazole instead of amphotericin B for initial therapy of
Cryptococcal meningitis in patients with HIV infection [35].

Dermatophytosis

Etiology: Over 90% of worldwide feline dermatophytosis cases
are caused by Microsporum canis [36]. Others are caused by infection
with M. gypseum, Trichophyton mentagrophytes, T. quinckeanum, T.
verrucosum or other agents. With the exception of M. gypseum, all
produce proteolytic and keratolytic enzymes that enable them to utilize
keratin as the sole source of nutrition after colonization of the dead,
keratinized portion of epidermal tissue (mostly Stratum corneum and
hairs, sometimes nails) [37].

Epidemiology
Geographic distribution

Source of infection and mode of transmission: Ring worm occurs in
all animal species in all countries but more commonly where animals
are accommodated in dense groups; especially indoors. Cat is the
most common host and reservoir of M. canis. Dermatomycoses can be
transmitted from animal to human or animal either directly through
contact with asymptomatically infected animals or skin lesions on
infected animals, or indirect contact with contaminated bedding,
harness, grooming kits and horse blankets, fungi in the air, in dust, or
on surfaces of the room. Spore can exist on the skin without causing
lesion, and up to 20% of normal animals in an infected group will act as
carrier animal (Table 4) [38].

Disease in animal: The typical presentation of ringworm in
animal is regular and circular alopecia about 3cm, with hair breakage,
desquamation, sometimes an erythematous margin and central healing.
The lesions are located on head, neck, tail and perineum but general
distribution over the body will occur. Multiple lesions may coalesce in
"map-like" appearance with soreness to touch [39].

Disease in human: Symptoms of Dermatophytosis in human
are mild and self-limiting. Skin lesions show circular pattern of
development, which is clear in the center forming a ring and
categorized as Tinea Capitis (infection on scalp and hair), Tinea barbae
(infection of beard) Tinea Corporis (infection on extremities, arm and
hand) [40], Tinea Pedis (athlete’s foot) and Tinea Unguium (infection
on nails) [41].

Diagnosis: Clinical diagnosis can be confirmed by Woods light test
which is a black light (ultraviolet light) with magnifying lens. However,
it is not very sensitive: only about 50% of M. canis strains fluoresce
and other dermatophytes do not at all [37]. Microscopic examination
is another simple and rapid method to detect dermatophytes on hairs
or scales. The sample should be cleared with 10-20% KOH before
examination to improve the visualization of fungal elements on the
hair shafts [36].

Culture on Sabouraud dextrose agar is the gold standard for the
detection of dermatophytes. This method is very sensitive and can
determine the species. Samples (hairs, scales) should be collected from
the margin of new lesions after gently swabbing with alcohol to reduce
contamination. Polymerase chain reaction (PCR) has been proposed
for the detection of M. canis sequences [42].

Control and prevention: Avoiding contact with animals that
are obviously sick can prevent a certain percentage of human cases.

Organism Geographic distribution
E. floccosum Worldwide
M. auduninii Europe, rare in N. America
M. canis N. America, some of Europe
M. fernineum Africa, India, China, Japan
M. gypseum Worldwide
M. nanum Worldwide
M. persicolar Worldwide
T. equinum Worldwide
T. mentagrophytes Worldwide
T. soudanese Africa
T. tonsurans Worldwide
T. verucosum Worldwide

Table 4: Geographic distribution of dermatophytosis.
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Remains of hair and scales should have to be burned and rooms,
stables, and all utensils should be disinfected. Advice often given
includes washing clothes in hot water with fungicidal soap after
suspected exposure to ringworm, avoid walking barefoot; instead wear
appropriate protective shoes in locker rooms and sandals at the beach
[43], and avoid touching pets with bald spots as they are carriers of the
fungus [44,45]. A vaccine consisting of killed M. canis components in
adjuvant was licensed in the USA for feline use [46].

Treatment: Antifungal treatments include topical agents such
as miconazole, terbinafine, clotrimazole, ketoconazole, or tolnaftate
applied twice daily until symptoms resolve usually within one or two
weeks. Topical treatments should then be continued for a further 7
days after resolution of visible symptoms to prevent recurrence [47].

In the USA, lime-sulphur solution is commonly used. In some
countries, the fungistatic drug griseofulvin is still used. It is administered
orally for at least 4-6 weeks at 25-50 mg/kg twice daily [48].

Sporotrichosis

Etiology: Sporotrichosis is a chronic granulomatous disease caused
by Sporothrix schenckii which is a dimorphic fungus [49]. It survives in
the environment and becomes pathogenic in animals as a result of the
dimorphic abilities of the organism; this dimorphism is the conversion
from a yeast-like form at temperatures between 35 and 37°C to a
mycelial phase (with branching, septate hyphae) at environmental or
laboratory temperatures of 25 to 30°C [50].

Epidemiology

Geographic distribution: Sporotrichosis occurs in Africa, Australia,
India, Japan and the Americas, but is rare in Europe. High occurrence
has been observed in Latin America, especially in Brazil [51].

Source of infection and mode of transmission: This fungus is isolated
from decaying vegetation such as thorns, straw, hay, wood, and infected
animals. Sporotrichosis usually results from the traumatic inoculation
of Sporothrix spp. in the dermis. Transmission from animal to man
is by contact with lesion, contaminated soil, penetration of thorns or
wood chips, scratching, direct contact with or biting from infected
animals and inhalation [52].

Disease in animal: Lesion can be anywhere but usually located
on distal extremities, head, or base of tail. In animals the disease is
usually cutaneous or lymphocutaneous lesions generally develop
in association with the lymphatic chain and are detected initially
as nodules that are painful upon palpation; the nodules eventually
ulcerate and suppurative lymphadenitis develops. Lesions may be with
microabscesses at the border; the exudate from these lesions is usually
thick and brownish red. Cutaneous lesions of sporotrichosis in the cat
are most often observed on the legs, face, or nasal plenum [53].

Although the localized cutaneous form remains localized to the
skin, there may be regional multicentric lesions. In cats, the lungs and
liver are the primary sites for dissemination of S. schenckii; however,
involvement of bones, eye, CNS, gastrointestinal tract, spleen, kidney,
mammary gland, testis, and epididymis also occur [50].

Disease in human: Clinical presentations of sporotrichosis may
vary according to the immunological status of the host, the load and
depth of the inoculum, and the pathogenicity and thermal tolerance of
the strain, among other factors [54].

According to the location of the lesions, Sporotrichosis can be
classified into cutaneous, mucosal, and extracutaneous forms. The

most common clinical form is cutaneous form. Initially, a papule or
pustule, followed by formation of a subcutaneous nodule is formed
at the site of inoculation. The nodules may ulcerate and yellowish or
gray pus appears. In mucosal form the lesions in the nasal mucosa
often involve the septum, with drainage of bloody secretions and
detachment of crusts. In the conjunctiva, the granulomatous lesion is
accompanied by a serous-purulent presence or not of lid edema [55].
In the extracutaneous forms one or several joints and bones can be
involved, as well as tenosynovitis or bursitis. Pulmonary sporotrichosis,
a rare form of disease results from inhalation of the fungus. The most
common symptoms are cough, expectoration, dyspnea, pleuritic pain,
and hemoptysis [56].

Diagnosis: Sporotrichosis can be diagnosed through a correlation
of clinical, epidemiological, and laboratory data. Sporotrichosis in cats
is most often diagnosed via cytological evaluation of samples obtained
from aspiration of abscesses or nodules, impression smears of ulcerated
skin or exudate, smears of swab specimens, or skin scrapings. Smears
are air-dried and stained with Wright’s or a Romanowsky-type stain
[57].

Results of fungal culture of specimens from lesions are needed
for definitive diagnosis of Sporotrichosis in humans and animals.
This fungus is cultured on Sabouraud Mycologic medium. When
Sporotrichosis is suspected, but yeast like cells are not observed
cytologically or cultured from specimens obtained from lesions, results
of Sporothrix whole yeast agglutination or latex agglutination testing
may be required for diagnosis [58].

Control and prevention: Veterinarians, veterinary technicians,
and animal owners should always wear gloves when handling cats
with ulcerative lesions or open draining tracts. Without doubt, owners
should be advised of the zoonotic potential of cutaneous Sporotrichosis.
After handling pets with Sporotrichosis, hands and arms should be
washed with an antiseptic solution of known antifungal activity such as
povidone iodine or chlorhexidine solutions [59].

Treatment: Treatment of Sporotrichosis depends on the severity
and location of the disease. The treatment options for this condition
are: Saturated potassium iodide solution, Itraconazole (Sporanox),
fluconazole, Amphotericin B, Newer triazoles and Surgery in cases of
bone infection and cavitary nodules in the lungs [15].

Candidiasis

Etiology: Candidiasis is the fungal zoonotic diseases caused by
infection with species of the genus Candida, predominantly with
Candida albicans. Other less frequent species are candida tropicalis,
candida krusei, candida parapsilosis, candida pseudotropicalis, etc. In
Sabouraud’s medium it forms creamy white, convex colonies [60].

Epidemiology

Geographic distribution: Bovine abortions due to Candida spp.,
while sporadic, have a worldwide distribution with reports from
England, Poland, Hungary, Germany, New Zealand, Israel, India, and
the USA [61].

Source of infection and mode of transmission: C. albicans as
a component of the normal flora in the digestive system of a high
percentage of healthy individuals and animals. The infection can
spread through contact with oral secretions, skin, and vagina of sick
individuals or carriers [62].

Disease in animal: Infection may be localized or disseminated to
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other part of body via hematogenous route, resulting in micro abscesses
at multiple sites. Localized Candidiasis is usually characterized by
ulcers in oral cavity, gastrointestinal tract, or genitourinary mucosa.
Disseminated disease is typified by fever and erythematous skin lesion
[14].

Aspergillus fumigatus accounts for approximately 75%of the cases
of mycotic abortion in cattle, with the remaining 25% caused by species
in the genus Candida. Candida spp. can on rare occasions, lead to
mastitis. Avian Candidiasis is an infection of upper respiratory system
and sometimes nervous system. However, the disease is generally
asymptomatic and diagnosis occur post-mortem. The most frequent
lesion is found in the crop and consists of plaques that resemble
curdled milk that adhere to mucosa. It also causes thickening of the
crop wall [10].

Disease in human: In HIV-infected patients, Candidiasisis virtually
always mucocutaneous, involving the oropharynx, the esophagus, and
the vagina. The most frequent form of the mucosal infection presents
clinically as a mycotic stomatitis (thrush) characterized by lightly
adhering white plaques on the tongue and other parts of the mouth
that can leave a bloody surface when removed [63].

Infection of vulva or vagina causes severe itching, burning,
soreness, and whitish or whitish gray cheese like discharge, often with
curd-like appearance. Infection of male genital (Balanitis candidiasis)
include red skin around the head of penis, swelling, irritation, and
soreness of penis, thick lumpy discharge under the skin, unpleasant
odour, difficulty retracting the penis (phimosis) and pain when passing
urine or during sex [61]. Perianal infection can cause pruritis with
erythematic, popular or ulcerative lesions. Esophageal Candidiasis can
cause dysphagia or odynophagia (painful swelling) [64].

Diagnosis: The diagnosis of almost any form of Candida disease
requires an integration of clinical, epidemiological, and laboratory
findings. For identification by light microscope a scraping or swab of
affected part is placed on a microscopic slide and 10% of KOH is added
to specimen to enhance visualization. The most widely used serological
test is immunodiffusion. Definitive diagnosis is made by culturing on
Sabouraud’s medium at 37°C [65].

Control and prevention: The most important measure for
preventing the spread of pathogens is effective hand washing, Cleaning,
disinfection and sterilization (Miller, 2010). Neonatal Candidiasis can
be prevented by treating the mother’s vaginal candidiasis with nystatin.
To prevent epidemics in nurseries, patients with oral candidiasis should
be isolated and strict hygiene measures should have to be established [66].

Treatment: The latest recommendations include the echinocandins
caspofungin micafungin, and anidulafungin, along with voriconazole
and posaconazole, as well as lipid formulations of amphotericin B in
various situations. Fluconazole is still considered a first-line agent
in non-neutropenic patients with candidemia or suspected invasive
candidiasis [67].

Coccidioidomycosis

Etiology: Coccidioidomycosis is caused by soil dwelling fungus that
consists of two species; Coccidioides immitis and Coccidioides posada-
sii. The fungus occurs in one phase in natural environment (soil), and
parasitic phase in the mammalian host [68].

Epidemiology

Geographic distribution: Coccidioidomycosis is currently increasing
in the United States due to significant growth in population and

tourism in endemic area. The disease is enzootic in the south-western
United States and up to 20% of cattle finished in the area may harbor
the fungus [69].

Source of infection and mode of transmission: C. immitis is a soil
saprophyte in arid and semiarid regions. The infection is transmitted to
man and animals through inhalation of wind-borne arthrospores of the
fungus; it occurs more frequently after dust storms. The infection can
be contracted in laboratory by inhaling the spores from fungus cultures
[70].

Disease in animal: In horse findings include weight loss up to
severe emaciation, a ﬂuctuating temperature, persistent cough, and
superficial abscesses, often recurring and most commonly in pectoral
area, increased lung sounds, wheezing, and dullness are audible
over the ventral chest. Thickening of placenta, plaque like lesion on
the umbilical cord and nodules in the lung of fetus were recorded in
the case of abortion. The lesion produced in cattle, sheep, and pigs is
disseminated mycosis with granulomas in the lung, liver, and kidneys
(14].

Disease in human: Common syndromes of Coccidioidomycosis
in HIV infected patients are focal pneumonia, diffuse pneumonia,
cutaneous disease, meningitis, liver, and lymph node involvement.
Focal pneumonia is the most common and difficult to distinguish from
bacterial pneumonia. Patients present symptoms such as cough, fever
and pleuritic chest Pain. Diffuse pulmonary disease present with fever
and dyspnoea [71].

Diagnosis: Diagnosis is usually based on the history of animal
came from an endemic area, clinical finding and histopathology.
Diagnosis is confirmed by culture of the fungus on appropriate media.
Coccidioidal Immunoglobulin M (IgM) immunoglobulin G (IgG)
serology performed by ELISA, immuno-diffusion is useful in diagnosis.
It has been shown to detect antigen in urine and serum samples from
HIV infected patients with active coccidioidomycosis [72].

Control and prevention: Care should be taken in handling,
changing, and discarding dressings, casts, and similar materials in which
contamination could occur. Measures to control dust are recommended
in areas with endemic infection, including construction sites and other
activities that cause excessive soil disturbance. Immunosuppressed
people residing in or traveling to areas with endemic infection should
be counseled to avoid exposure to activities that may aerosolize spores
in contaminated soil.

Treatment: Initial therapy with a triazole antifungal is appropriate.
Fluconazole or itraconazole of 400mg daily is effective. For the patients
who fail to respond to fluconazole or itraconazole the newer triazoles
(posaconazole and voriconazole) may be useful. Amphotericin B is the
preferred therapy for diffuse pulmonary involvements [68,73].

Conclusion and Recommendations

Fungal zoonoses are the most important public health problem
on the world. The increased incidence of these infections and the
diversity of fungi causing them throughout world have paralleled
the emergence of HIV infection that lowered the immunity of the
host. Contemporarily, those diseases are becoming widespread
due to human settlements along with animal population, increased
ownership of domesticated animals, mutation rates of virus (HIV),
poor understanding of the epidemiology and public health importance
of the diseases. The diagnosis of these diseases is difficult resulting in
challenge in the prevention and control strategies.
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Based on the above conclusions, the following recommendations
re forwarded:

1. Improved diagnostic methods have to be developed for an early
diagnosis of opportunistic mycosis for control and prevention
of the disease and save more lives.

2. The community has to be aware the public health importance
of fungal zoonosis.

3. The coordination between medical, veterinary and public
health department has to be encouraged.

4. Immuno-deficient individuals (HIV patients) have to be
counseled to avoid exposure to infected animal and take
prophylactic antibiotics.
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