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Abstract
Coccidioidomycosis is caused by Coccidioides immitis and Coccidioides 
posadasii fungi, which are endemic in certain locations in the American 
continent. They produce an asymptomatic infection in the majority of the 
exposed population, and in a lower proportion, a self-limited influenza-like 
illness, pneumonia or dissemination. Skin compromise could be second-
ary to the infection by the fungus or by a hypersensitivity reaction to the 
pulmonary infection. Primary skin compromise produces a chancriform, 
self-limited lesion, and the dissemination to the skin commonly produces 
nodules and abscesses, with a tendency to form fistulas. The most com-
mon hypersensitivity reaction is erythema nodosum, which is considered 
a marker of good prognosis. Treatment depends on the localization of the 
infection, the presence of dissemination, and the clinical conditions of the 
patient.

Keywords: Coccidioides immitis, Coccidioides posadasii, San Joaquin Valley 
fever, erythema nodosum, hypersensitivity reactions.

Resumen
La coccidioidomicosis es causada por los hongos Coccidioides immitis y 
Coccidioides posadasii, los cuales son endémicos en determinadas local-
izaciones del continente americano. Producen infección asintomática en la 
mayoría de expuestos y en menor proporción cuadros gripales autolimit-
ados, neumonía o diseminación. El compromiso en piel puede ser secund-
ario a la infección por el hongo o por una reacción de hipersensibilidad a 
la infección pulmonar. El compromiso primario en piel produce una lesión 
chancreiforme, autolimitada y la diseminación a piel produce comúnmente 
nódulos y abscesos, con tendencia a la fistulización. La reacción de hiper-
sensibilidad más común es el eritema nodoso, considerándose un mar-
cador de buen pronóstico. El tratamiento depende de la localización de 
la infección, la presencia de diseminación y las condiciones clínicas del 
paciente. 

Palabras clave: Coccidioides immitis; Coccidioides posadasii; Fiebre del Val-
le de San Joaquín; Eritema nodoso; Reacciones de hipersensibilidad.
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Coccidioidomycosis makes 
part of deep mycoses 
caused by Coccidioides 
immitis and Coccidioides 
posadasii dimorphic fungi, 
which are considered the 
primary pathogens be-
cause they affect immu-
nocompetent people (1,2). 
Both species produce an 
indistinguishable disease 
in humans, more com-
monly in the lungs, but 
occasionally with dissemi-
nation to other organs, in-
cluding the skin.

Introduction
Coccidioidomycosis makes part of deep mycoses caused by Coccidioides immitis and 
Coccidioides posadasii dimorphic fungi, which are considered the primary pathogens 
because they affect immunocompetent people (1,2). Both species produce an indis-
tinguishable disease in humans, more commonly in the lungs, but occasionally with 
dissemination to other organs, including the skin. Multiple secondary hypersensi-
tivity reactions to the infection with variable cutaneous manifestations have been 
described (3). It has also been called Posada-Wernicke disease, San Joaquin Valley 
fever, and desert rheumatism (4).

Coccidioidomycosis was reported for the first time by Posada and Wernicke in 1892, 
in a soldier from the El Chaco region (Argentina), who presented with warty lesions 
on the face and posteriorly died from disseminated infection. It was initially consid-
ered a parasite due to its similitude with those of the Coccidia genus. In 1900, Ophüls 
inoculated it in animals and could classify it as a dimorphic fungus and describe its 
life cycle. The distinction between both species of Coccidioides is relatively recent, 
taking into account that only until 2002, its genotypic differences were described 
(1,2,5).

Coccidioides immitis and C. posadasii belong to the Dikaryomycota class, of the On-
ygenaceae family (to which other dimorphic fungi such as Paracoccidioides brasil-
iensis, Histoplasma capsulatum and Blastomyces dermatitidis belong). These are the 
only known species of the Coccidioides genus and their differentiation, apart from 
the geographical location where they are found, is genetic. The sexual phase has not 
been described, but molecular studies suggest it exists because genetic recombina-
tion has been proven, not only clonal expansion (6).

The fungus has a life cycle with a saprophyte form found in its habitat, and a para-
sitic form in the host (figure 1). Its saprophyte form grows as elongated and septated 
hyphae, which liberate arthroconidia responsible for infection when they are weak-
ened. In dry conditions, they could be viable for many years.

When inhaled, they enter the respiratory tract and arthroconidia start their growth 
in the terminal bronchioles forming the spherule, a structure which is exclusive to 
the Coccidioides genus and the infecting phase. The spherule expands in a four-day 
period and, by means of cellular division, it produces endospores that are liberat-
ed when the spherule breaks, with approximately 800 endospores by spherule (6). 
Daughter endospores restart their growth, expanding, and forming new spherules, 
thus perpetuating the reproduction of the fungus in the host (figure 1) (2).

Initially, the immune response is neutrophilic, and later, the resident macrophages 
in the lung phagocyte the endospores, and activate the specific T cells that start an 
immune response mediated by the cells with granuloma formations, in an attempt 
at controlling the disease (7).

Coccidioidomycosis is considered to be a disease limited to the American continent, 
given the fact that its etiological agent has not been isolated in other territories. The 
habitat of C. immitis is to the south and center of California (where San Joaquin’s 
Valley is localized) with extension to Baja California, while C. posadasii is found to the 
west and south of Arizona, east of Texas, Utah, Mexico, Central America, and South 
America (6). 
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Semi-desert conditions in the places mentioned above, low rain frequencies, poor 
vegetation, and alkaline soils make them ideal environments for the reproduction of 
the fungus (3).

Mexico has the highest incidence of coccidioidomycosis in Latin America, followed 
by Venezuela. In Colombia, it is a rare disease, with few cases reported in the depart-
ments of Magdalena and Cesar (2,8-10). Coccidioidomycosis has been described in 
patients of all ages, including the elderly and children (11), but it is four times more 
common in men, associated to the jobs and activities performed in the natural habi-
tat of the fungus (military personnel, peasants, builders, tourists, armadillo hunters), 
and in endemic zones it could be responsible for up to one third of the patients with 
lower respiratory tract symptoms (8,12). Even though it is less frequent in women, 
they present a higher prevalence of hypersensitivity reactions erythema nodosum 
like (3). 

Certain conditions and risk factors associated to the development and prognosis of 
the disease have been described. In Afro-American people, the risk of disseminated 
disease is 10 times higher, without a clear cause to date (5). In pregnant women it is 
specially severe in the third trimester and immediate postpartum, with a higher risk 
of severe and symptomatic disease. Consequences of the maternal disease on the 
newborn have not been reported (13).

The incidence of severe coccidioidomycosis in HIV infected patients has been redu-
ced since the advent of the antiretroviral therapy, and when it presents, it is usually 
in patients without previous HIV diagnosis and low CD

4 
count (14).

Clinical manifestations
Coccidioidomycosis may present as a self-limited pulmonary infection or may pro-
duce severe pulmonary compromise and dissemination to other organs. Sixty per 
cent of patients exposed to the infection by the fungus are completely asymptomatic 
and a lower proportion has unspecified flu-like symptoms (25-40%), which spon-
taneously improve in 2-3 weeks, without medical attention. Only 2% presents with 
severe pulmonary compromise manifested with pneumonia and acute respiratory 

Figure 1. Life cycle. Illustration by Manuel Patiño Hoyos

Coccidioidomycosis may 
present as a self-limited 
pulmonary infection or 
may produce severe pul-
monary compromise and 
dissemination to other or-
gans.

http://bdigital.ces.edu.co/analytics/imagenes/cesmed/v30(2)/figura1-coccidioidomycosis.jpg
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distress syndrome, associated with hypersensitivity syndromes. Five per cent of pa-
tients persist with chronic symptomatology (12), consisting of cough, constitutional 
symptoms, and hemoptysis (15,16).

Only 0.2% of immunocompetent patients present with disseminated disease (2,17), 
defined as compromise outside the thoracic cavity, but in immunosuppressed pa-
tients, it may be up to 50% (18). It usually occurs by hematogenous or lymphangitic 
dissemination, mainly to the skin, the central nervous system, manifesting as heada-
che and hydrocephalus, and to the bones, with a penchant for axial structures such 
as the vertebrae, skull, sternum, and ribs (19-24).

Cutaneous coccidioidomycosis 
Cutaneous manifestations of coccidioidomycosis can be divided into those which are 
caused by the infection of the tissue by the fungus (primary or disseminated), and 
those caused by changes reactive to pulmonary compromise. The former are usually 
caused by hematogenous dissemination, and rarely, by traumatic inoculation (25).

Primary cutaneous coccidioidomycosis: It is a rare entity, first described in 1926, 
and since then, only about 20 cases have been reported. It may appear after punctu-
re traumatisms (cacti, plants) or accidental inoculation in the laboratory, usually with 
limb and face compromise. It usually presents as an ulcerous nodule, sometimes 
with a sporotrichoid pattern, with lymphadenopathies and adenitis. It is associated 
with a positive coccodiodin skin test and negative complement fixation titers. It does 
not usually disseminate and in immunocompetent people, there may be resolution 
without treatment (25).

The differentiation between a primary cutaneous coccidioidomycosis and a disse-
minated one without obvious pulmonary symptoms might be difficult, given the fact 
that their histology is the same and disseminated coccidioidomycosis may present 
a phenomenon called locus minoris resistentiae, where the organisms of the bloods-
tream have a predilection for lodging in areas with previous trauma (lacerations or 
punctures). If the lesions are multiple, verrucose, abscessed or of torpid course, they 
are possibly secondary to pulmonary dissemination (26). 

The initial biopsy shows a dense lymphocyte, neutrophil, plasma cell infiltration, and 
numerous spherules. In chronic lesions, scarce microorganisms and a granuloma-
tous inflammation with gigantic cells are observed (26-29).

Some diagnostic criteria have been described to consider a primary cutaneous com-
promise (30): absence of pulmonary disease history, clear history of traumatic inocula-
tion, short incubation period (1-3 weeks) previous to the onset of the symptoms, initial 
chancriform lesion (nodule o asymptomatic plaque, indurated with central ulceration), 
lymphadenopathy or lymphadenitis, positive precipitins, initial positive coccodiodin 
skin test, and negative complement fixation titers, with posterior positive very low ti-
ters, and spontaneous healing in a few weeks in immunocompetent patients.

Disseminated cutaneous coccidioidomycosis: The dissemination to the skin com-
promises virtually any part of the body, but especially the face, neck, armpits,, and 
groin (3,4). The most common presentations are papules, pustules, nodules, furun-
cles, verrucose plaques, abscesses, and ulcerations, with a tendency to fistuliza-
tion and seropurulent drainage, and leaving retractile and deforming scars. They are 
usually asymptomatic.

The dissemination to the 
skin compromises virtua-
lly any part of the body, but 
especially the face, neck, 
armpits,, and groin. The 
most common presenta-
tions are papules, pustules, 
nodules, furuncles, verru-
cose plaques, abscesses, 
and ulcerations, with a ten-
dency to fistulization and 
seropurulent drainage, and 
leaving retractile and de-
forming scars.
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The biopsy shows epidermal hyperplasia and granulomatous and suppurative in-
flammation in the dermis and the subcutaneous cellular tissue. The spherules can 
be observed with special stains. If these are visible in the skin biopsy, we should 
thoroughly look for other dissemination sites (16,31).

Hypersensitivity reactions by coccidioidomycosis
They are more common in white women, presenting in 25% of affected patients, and 
its presence has been related with a good prognosis. They are believed to be secon-
dary to a reactive cellular response against the fungus, and as such, no microorga-
nisms are isolated in the lesions, and the treatment with azoles is not indicated.

Erythema nodosum: It is considered to be the most characteristic hypersensitivity 
reaction of coccidioidomycosis, usually associated with arthralgias and, occasiona-
lly, conjunctivitis (32). It is more common in women (25-50% vs. 18% in men) and it 
represents a delayed hypersensitivity reaction to various antigens in subcutaneous 
fat, and as such, it is associated to a positive response in the cutaneous reaction to 
the intradermal coccidioidin injection (33,34).

The lesions appear between the first and third week of the onset of the symptoms 
and they are characterized by subcutaneous, erythematous, painful nodules, locali-
zed in the pretibial zone. Diagnosis is clinical, but if a biopsy is obtained, histology 
reveals panniculitis with septa inflammation in the subcutaneous fat, usually wi-
thout vasculitis. It is considered a marker of intact cellular immunity, reason why it 
represents a good prognosis, with low dissemination risk and death (35). In pregnant 
women, the presence of erythema nodosum is a marker of good prognosis and reco-
very, with a lower rate for the need of pharmacological treatment (36).

Acute exanthema: It has also been called toxic erythema, and it is present in 10-
26.6% of patients. It usually appears 48 hours before the onset of the other symp-
toms and the rising of antibodies in the serum. Clinically, it is characterized by macu-
les, papules, urticarial or target lesions, which are generalized, confluent, associated 
to pruritus, occasionally severe. It may persist for many weeks and be resolved with 
descamation in palms and soles. There may be oral compromise (32). The biopsy 
of the lesions shows unspecified and variable findings, but they usually share the 
presence of vacuolar interfase dermatitis, spongiosis, and a superficial lymphocytic 
infiltrate with occasional eosinophiles (37,38).

Erythema multiforme: It has been recognized as a manifestation of coccidioidomy-
cosis for more than 60 years, and it is present in 23% of patients. It appears at the 
onset of the symptoms with target lesions, oral compromise, fissures in the lips and 
pruritus. It is located mainly in the thorax, neck and face. The differentiation between 
erythema multiforme and acute exanthema with target lesions occasionally may 
just be done by histopathological study, with the presence of necrotic keratinocytes 
diagnostic for erythema multiforme (16,39).

Sweet syndrome: The association of acute febrile neutrophilic dermatosis or Sweet 
syndrome and pulmonary coccidioidomycosis has been reported in three patients. It 
presents with fever, cough, and target lesions, suggestive of erythema multiforme, 
but with Sweet syndrome typical histopathology. 

There is improvement of the cutaneous lesions and the pulmonary symptoms after 
five weeks of treatment with antifungals and topical steroids. Oral steroids -usually 

There is improvement of 
the cutaneous lesions and 
the pulmonary symptoms 
after five weeks of treat-
ment with antifungals and 
topical steroids.
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the pillar treatment for Sweet’s syndrome associated with other etiologies- should 
not be used when it is associated to coccidioidomycosis, due to the risk of dissemi-
nation of the infection (16,40).

Interstitial granulomatous dermatitis: It has been reported in five patients with su-
dden appearance of edematous, erythematous or red papules, nodules, and plaques 
in the trunk and extremities, without ulceration or descamation. It is associated with 
systemic symptoms (myalgias, arthralgias, and headache). Clinically, they simulate 
pulmonary coccidioidomycosis with skin dissemination or Sweet syndrome. 

The biopsy reveals dermal interstitial inflammation, histiocyte infiltrate, associated 
to neutrophils and nuclear dust, and additionally, eosinophils, and giant multinuclea-
ted cells. In the foci of interstitial granulomatous inflammation, collagen degenera-
tion and increased mucin foci are observed. The cultures of the biopsies are negati-
ve. The lesions improve after the recovery of the pulmonary disease (16,41,42).

Interstitial granulomatous dermatitis and Sweet syndrome may simulate dissemi-
nated coccidioidomycosis, but the presence of microorganisms in the cultures and 
histopathological findings distinguish the diseases (16).

Diagnosis
Biopsy: It could be visualized with periodic acid-Schiff (PAS), hematoxylin-eosine 
and Gomori-Grocott stains. The spherules are seen as spherical elements with thick 
walls, 5-60 µm, with numerous, small, globular endospores of 2-5 µm in their inte-
rior (4). Gomori-Grocott stain is the most useful, in which the fungus turns black, on 
a green background (43,44). They may be a diagnostic challenge because they can 
be easily confused with Histoplasma spp., Blastomyces spp. or Cryptococcus spp. (6).

Direct examination: Direct microscopical examination of the secretions (alveolar 
aspirate, cerebrospinal fluid, exudate) stained with calcofluor-white (which joins the 
chitin or cellulose of the cell wall) and observed in a fluorescence microscope, allow 
the visualizing the spherules with a 22% sensitivity. The KOH test may be diagnostic 
when spherules are observed, but even though it is easy to perform, it has lower sen-
sitivity than calcofluor-white stain and requires an experimented observer (43,44).
Culture: The fungus may be isolated in many specimens, with respiratory tract secre-
tions being the ones that produce more positive ratios (8.3% in one study), and blood 
and cerebrospinal fluid cultures the ones with the lowest isolation. Efficacy depends 
on the clinical presentation and the management of the sample.

The fungus may be isolated in non-selective media (Sabouraud dextrose agar, with 
or without cycloheximide, potato dextrose agar, sheep blood agar, chocolate agar, 
brain-heart infusion agar); young colonies are visible after 2-16 days, grayish in co-
lor. Later, the culture shows white, fuzzy, dry colonies, that when older take a brown 
color. If Coccidioides ssp. is found the drug sensitivity study is not performed because 
no isolates resistant to conventional treatment have been evidenced (43). Laboratory 
management is of very high risk due to its high biotic potential, reason why it requi-
res third security level laboratory management (2). 

Serology: Diagnosis may be done by immunoassay, immunodiffusion, or by comple-
ment fixation. IgM (precipitins) serum titer measurements are used, which represent 
early humoral immune response (first 1-3 weeks), and IgG (complement fixation), 
which represent delayed humoral immune response. Classically, a polysaccharide 

It could be visualized with 
periodic acid-Schiff (PAS), 
hematoxylin-eosine and 
Gomori-Grocott stains.
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from the fungus wall is used as an antigen, which reacts with IgM (immunodiffusion 
or immunoassay), and for complement fixation, fungal chitinase, which reacts with 
IGg, is used.

Complement fixation titers reflect the severity of the disease and they are useful 
to monitor the response to treatment. High titers (1:32 to 1:64) are associated with 
a bad prognosis and systemic dissemination. They have a sensitivity that is close 
to 56% and they have been used since 1965 as the serological gold standard for 
diagnosis. False negatives may happen at the onset of the clinical picture or when 
acute exanthema appears, so in patients with a high degree of clinical suspicion and 
a negative result, it should be repeated during the next months to document sero-
conversion (6).

The immunoassay has a sensitivity of 83%. If the result is negative, it does not requi-
re confirmation, but if it is positive, it requires confirmation with immunodiffusion in 
agar gel, which has a sensitivity of 71% (43).

Intradermoreaction with coccidioidin: It consists of an intradermal injection with 0.1 
ml of a standardized micellar coccidioidin. The cutaneous induration reaction is me-
asured after 48 hours, and it is considered positive when the diameter is 5 mm or 
more (43). This is only useful for population studies because it does not distinguish 
between acute disease and previous exposure to the fungus (6).

Treatment
To start treatment, we need to identify the location of the infection, the extension, and 
the clinical conditions of the patient that might predispose them to a severe or disse-
minated disease, and to adverse reactions to antifungals (18). Limited pulmonary coc-
cidioidomycosis or pulmonary nodules without growth may only be observed during 
two years, without the need for treatment, due to the high rate of spontaneous healing.

Primary pulmonary coccidioidomycosis should be treated when the symptoms per-
sist for more than six weeks or when compromise is severe, with treatment duration 
of three to six months.

Patients with dissemination risk factors (cell immunity compromise, HIV, transplants, 
diabetes, treatment with tumoural necrosis factor inhibitor drugs, pregnant women 
during their second or third trimester, and patients from Philippine of Afro-American 
descent) require fast start treatment and monitoring for at least a year to ensure 
complete resolution and no complications. In these patients, the treatment should 
be prolonged to 12-18 months, with an extension in some special cases, such as 
meningitis, which requires antifungal treatment for life (45-48).

The antifungals of choice are fluconazole (47), itraconazole and amphotericin B, with 
itraconazole being indicated in bone and joint compromise (49), and amphotericin for 
severe cases (12). Skin compromise should be treated with itraconazole, 400-600 mg/
day for 12-18 months (50). The treatment for meningitis could be done with flucona-
zole in high doses (100-1200 mg/day) and intrathecal amphotericin B (table 1) (21).

The risk of recurrence after the therapy with itraconazole and fluconazole is between 
15 and 30%, and it is higher when the compromise is meningeal (6). In refractory or 
drug-intolerance cases, the new triazoles, voriconazole and posaconazole, could be 
a useful therapeutic option (51).

The risk of recurrence af-
ter the therapy with itraco-
nazole and fluconazole is 
between 15 and 30%, and 
it is higher when the com-
promise is meningeal.
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Conclusion
Coccidioidomycosis represents an endemic mycosis in certain locations of the Ame-
rican continent, with a broad clinical spectrum that ranges from asymptomatic to 
disseminated forms. It has a good prognosis with timely and adequate treatment 
according to the clinical presentation. This mycosis should be considered as pre-
sumptive diagnosis in any patient coming from an endemic zone, with an acute pul-
monary clinical picture and suggestive skin lesions such as a chancroid form in pri-
mary compromise, and nodular or abscess presentations in the disseminated form. 
It is important to note that the cutaneous lesions may be secondary to the fungal 
infection or due to a hypersensitivity reaction to the pulmonary infection, which com-
monly presents as erythema nodosum. This mycosis is more and more frequent in 
immunosuppressed patients.
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