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Abstract

Coccidioidomycosis is an endemic fungal infection caused by the
inhalation of the spores of Coccidioides species. Patients with underlying
immunosuppressive illness can contract chronic or disseminated disease which
requires prolonged systemic therapy. Pulmonary coccidioidomycosis remains
as an illusory and abstruse disease, with increased prevalence that poses
as a challenge for clinicians in developing an effective strategy for treatment.
Here, we report successful treatment of a refractory case of chronic relapsing
pulmonary coccidioidomycosis in a 50-year old woman with a thin-walled
cavitary lung lesion who was ultimately treated with posaconazole.
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Introduction

Coccidioidomycosis is an endemic fungal infection caused by
the inhalation of arthroconidia. The two fungal species present
in areas of endemicity are Coccidioides immitis and Coccidioides
posadasii. These two species are present in the soil of the southwest
United States, northwest Mexico, and parts of Central and South
America [1,2]. The disturbance of endemic soil may cause airborne
intrusion of highly-infectious arthroconidia from hyphae, which
may cause disease through inhalation in humans and animals.
Generally, coccidioidomycosis can be classified as an acute, chronic
and disseminated form. Patients with acute coccidioidomycosis
are mostly asymptomatic and may develop complications and
do not require long-term clinical monitoring. However, patients
with immunosuppressive illness may present with a chronic or
disseminated form which requires long-term clinical follow-up and
treatment.

Pulmonary coccidioidomycosis is the most common form of
the disease found in 95% of cases. Sixty percent of these cases are
asymptomatic, while 40% present with an influenza-like syndrome
or pneumonia [1]. Other symptoms may include fever, cough,
headache, fatigue, night-sweats, and weight-loss. Rarely, patients may
develop persistent pneumonia, hemoptysis, fibrocavitary infection, or
cavitary complication. Infrequently, a persistent parenchymal cavity
may develop and can persist along with chronic symptoms [1,3].
These pulmonary cavitary lesions develop in 13-15% of acute and
chronic forms, however, they are uncommon in cases of disseminated
disease or in immunocompromised patients [4,5]. They are usually
present as thin- or thick-walled cavitary lesions and are generally
only a single cavity [3,6]. They may persist for years in asymptomatic
patients, but may also resolve spontaneously without the need for
antifungal therapy in many cases [6].

Besides coccidioidomycosis, pneumocystis pneumonia, and
Echinococcus infection have been classically associated with thin-
walled cavitary lesions or nodules [3,7]. Although most cavities are
asymptomatic, patients may occasionally present with symptoms
of ruptured cavities which includes discomfort, bacterial super
infection, or hemoptysis. Early identification and proper treatment is
crucial in developing a successful treatment strategy and for avoiding
complications. Diagnosis involves fungal culture, microscopy and
serology testing [8]. Genomic analysis and histopathology can also be
used for diagnosis of coccidioidomycosis [9]. Bronchoscopy, needle
biopsy and wedge resection provides tissue specimens to aid in the
confirmation of coccidioidomycosis cases.

There is an increasing prevalence of the disease in areas of
endemicity, primarily in Arizona and California. Antifungal therapy
is needed for chronic and disseminated coccidioidomycosis. Patients
with severe pneumonia with symptoms lasting greater than four
weeks may benefit from triazole antifungal therapy and require long-
term clinical monitoring to ensure a successful outcome. Intravenous
amphotericin B may be used in severe cases in combination with
azole antifungals for 1 to 2 weeks while stabilizing the dosage of
the azole antifungals [10]. Although azole antifungals are the most
common option for treatment, relapse after cessation of antifungal
therapy is possible [11]. Oral therapy with azole antifungals for
treatment of cavitary disease may result in partial improvement
[10]. Alternatively, resection via thoracotomy may be considered in
patients with progressive cavity enlargement, and severe hemoptysis.

Fluconazole is the most common therapy for coccidioidomycosis.
Newer triazole antifungal agents, namely posaconazole and
voriconazole, have demonstrated efficacy when fluconazole is
ineffective [12].
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Figure 1: Computed tomography (CT) scan of the thorax with contrast
depicting pulmonary cavitary lesion before surgery.

Figure 2: Computed tomography (CT) scan of the thorax with contrast
depicting right posterior mid-lung thin-walled cavitary lesion with post-
operative changes.

Case Presentation

A 50-year-old white female resident of Arizona presented on
July of 2014 with a severe cough, hemoptysis, and influenza-like
symptoms. Her symptoms started one year prior to presentation with
fevers, arthralgia and a diffuse rash. She was treated for possible Lyme
disease. An anticoccidioidal complement fixation titer for IgG was
obtained during the initial visit which was found to be 1:32 which
along with consideration of accompanying symptoms, was considered
to be a sign of disseminating infection. A computed tomography of
the thorax revealed a thin-walled pulmonary cavitary lesion which
increased up to 5cm in size until it was surgically resected (Figure
1). She underwent several diagnostic procedures including fine
needle aspiration, bronchoscopy and ultimately a wedge resection of
the mass which demonstrated necrotizing granuloma with positive

fungal stain for Coccidioides immitis which ultimately grew on
fungal cultures. She was treated with oral fluconazole (400mg/day)
for three months which led to slight improvement.

After fluconazole was stopped, she developed a severe cough
with rash, fever, weight loss and was treated for community acquired
pneumonia. She was then placed back on fluconazole (200mg) twice
daily for approximately two months which improved her symptoms
temporarily but then relapsed with symptoms of increasing fatigue,
shortness of breath, dry cough and night sweats. During a follow-
up visit in August 2015, a repeat CT scan of the thorax revealed a
right posterior 3.1 by 1.7cm mid-lung thin-walled cavitary lesion
along with post-operative changes (Figure 2). The anticoccidioidal
complement fixation titer was 1:8 and immunodiffusion was positive
for IgG and IgM.

She was again placed on fluconazole (200mg/day), and noted
improvement after two months. Later, she noted subjective fevers,
discomfort in the right knee, migraine headaches and hair-loss which
she attributed to taking fluconazole and subsequently discontinued
it. Three months after stopping therapy, she again developed fatigue,
joint pains, and weight-loss.

Progressive enlargement of the cavitary lesion post-operatively
was also noted (Figure 3a) and posaconazole (300mg/day), was
prescribed. After three months, she noted significant improvement
in well-being along with decreased joint-pain and fatigue. A Thoracic
CT scan was performed 3-months after treatment was started and
demonstrated shrinkage of the cavity to a size of 2.1x1.6cm (Figure
3b). A follow-up thoracic CT scan 9-month after posaconazole
revealed significant shrinkage of the thin-walled cavity (Figure
3c). Her overall well-being has significantly improved and she will
continue posaconazole therapy indefinitely dependent on tolerability,
due to the high likelihood of relapse until the cavity has completely
resolved.

Discussion

With the increasing prevalence, chronicity of coccidioidomycosis,
and a broad spectrum of clinical presentations, effective antifungal
treatment is often necessary. The incidence of pulmonary
coccidioidomycosis in endemic areas has substantially increased over
the past decade. This trend has been reported beyond the traditional
endemic areas of Arizona and California, due to a highly mobile
society [13,14]. Azole antifungal therapy is the optimal choice in most
patients, but relapse of infection is not uncommon.

Figure 3A-C: Computed tomography (CT) scan of the thorax before and after treatment with posaconazole therapy.

A: CT of the thorax prior to treatment with posaconazole.
B: CT of the thorax after 3 months of consistent treatment with posaconazole.
C: CT of the thorax after 9 months of consistent treatment with posaconazole.
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Table 1: Common illnesses with radiographic presentation of thin-walled cavitary lesions.

lliness

Radiographic findings

Coccidioidomycosis

Thick or thin walled cavitary lesions with pleural effusion, single or multiple nodules, patchy opacities.

Squamous cell carcinoma of the lung

Varying wall thickness of the cavity, pleural effusion, pulmonary nodules, hilar abnormalities.

Blastomycosis

Smooth or thin walled cavitary lesions, patchy alveolar opacities, military pattern.

Pulmonary histoplasmosis

Varying wall thickness of the cavity, military pattern, single or multiple nodules.

Echinococcus

Smooth or thin walled cavitary lesions, single or multiple cystic lesions.

Pneumocystis pneumonia

Thin walled cavities, perihilar distribution, pleural effusion, pneumatocoeles.

Mycobacterium kansasii

Thin walled cavities, ipsilateral hilar and mediastinal lymphadenopathy, pleural effusions.

Post-primary pulmonary tuberculosis

Varying wall thickness of the cavity, pleural effusion, lymphadenopathy, nodular opacities.

Posaconazole is an orally-active second-generation triazole
antifungal agent that has proven to be highly effective for
coccidioidomycosis based on several small studies [15]. Generally,
the optimal choice for standard treatment is fluconazole or
itraconazole, however, these are efficacious in 70% of cases and
disease progression is common [16]. Azoles are also more effective
for prophylaxis, and are generally effective in managing chronic
pulmonary coccidioidomycosis. Posaconazole has shown a superior
clinical efficacy to fluconazole in randomized, double-blind trials for
the treatment of invasive fungal infections in immunocompromised
patients. It has shown to be a stellar replacement in anti-fungal
treatment for infections that are refractory to treatment with
fluconazole [17]. Posaconazole was favored over itraconazole due
to its decreased toxicity and increased efficacy in prophylaxis. As an
alternative to azole antifungal therapy, amphotericin B may also be
prescribed, however, adverse effects due to nephrotoxicity and need
for intravenous administration limits its use for severe fulminant
cases of coccidioidomycosis [18].

This case presented several challenges in establishing an
effective mode of therapy due to multiple episodes of relapse while
on fluconazole therapy. In addition, progressive enlargement of
the thin-walled cavitary lung lesion, led to worsening symptoms.
Unfortunately, surgery alone did not prove to be curative leading to a
protracted and complicated course of illness with ongoing symptoms,
and required the patient to receive prolonged antifungal therapy. The
lack of specific diagnostic tests and of a standard treatment approach
for all patients poses a challenge in management.

Radiographic appearance of cavitary lesions is a key characteristic
in establishing a diagnosis. The most common radiographic findings
for acute pulmonary coccidioidomycosis is a localized pulmonary
infiltrate. Wall thickness of cavitary lesions is an important factor
in determining whether the etiology of a cavity is malignant or
nonmalignant. Although cavitary “thick walled” nodules are more
commonly malignant than “thin walled” walled cavitary lesions, this
measure cannot not be used exclusively or conclusively [7].

Thin-walled cavities have been traditionally associated with certain
illnesses such as coccidioidomycosis, tuberculosis, blastomycosis,
post-traumatic cysts, metastatic cavitating squamous cell carcinoma,
and pulmonary histoplasmosis [19-21] (Table 1). Patients with
diabetes and symptomatic coccidioidomycosis are more likely to
develop cavitation. In many cases, cavities in asymptomatic patients
could persist for years and resolve spontaneously without the need for

antifungal therapy [22]. Complications of cavitary disease in patients
suffering from coccidioidomycosis includes cavity rupture, bacterial
superinfection, severe empyema, pneumothorax or a bronchopleural
fistula. A smaller proportion of patients may develop chronic fibro
cavitary disease which symptomatically resembles tuberculosis [7].

Compared to fluconazole, our patient displayed a significantly
greater clinical response with posaconazole with less side-effects. In
all, our case report presents a unique and refractory case of pulmonary
coccidioidomycosis presenting as a thin walled cavitary lesion and
emphasizes the importance of close clinical follow-up under triazole
therapy and the efficacy of posaconazole therapy when fluconazole is
inadequate or if adverse effects develop.
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