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Abstract
Valley fever is a fungal infection, commonly of the lungs, caused by Coccidioides immitis or Coccidioides
posadasii. This disease is endemic to the southwestern United States, Central America, and South America.
Infected individuals are typically asymptomatic but may develop community-acquired pneumonia. On rare
occasions, coccidioidomycosis can present with severe complications in addition to the pulmonary
manifestation. In this study, a 58-year-old immunocompetent male presented to the Emergency Department
with a cough, night sweats, and pleuritic chest pain. Despite the administration of broad-spectrum
antimicrobials, he developed a large right pleural effusion that did not resolve following thoracentesis.
Serology was positive for Coccidioides, and the patient was referred to a thoracic surgeon due to persistent
effusion. It is rare for patients with coccidiomycosis to develop a large pleural effusion requiring surgical
intervention, especially in immunocompetent individuals. This case highlights the importance of
monitoring patients with unresolved acute pneumonia in endemic areas and considering Coccidioides as a
possible etiology.
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Introduction
Coccidioidomycosis, also known as Valley fever, is a fungal infection endemic to the Western Hemisphere.
The fungus primarily grows in the soil of areas with low rainfall, such as the southwestern United States,
northern Mexico, and parts of Central and South America [1]. Both human and animal infection results from
the inhalation of dust that contains arthroconidia, a type of spore, which is the principal means of dispersal
by the Coccidioides species [2]. The most prominent risk factor of this illness is dust exposure within the
endemic areas, and the highest incidence is among adults aged 60 and older [3].

The clinical presentation of Valley fever has a broad spectrum, ranging from asymptomatic to severe
pneumonic manifestations and disseminated disease. The majority of patients who are symptomatic have
pulmonary coccidioidomycosis presenting with fever, cough, chest pain, shortness of breath, and fatigue [4].
In rare cases, the fungal infection may develop into a disseminated form, spreading to the skin, bones, heart,
meninges, and other parts of the body. Meningitis is considered to be one of the more severe complications
that can lead to hydrocephalus, focal neurological deficits, gait disturbances, and seizures [2]. The diagnosis
of Valley fever is typically made through serologic tests, and current therapy involves the administration of
amphotericin B and azoles [5].

Pleural effusion is a rare complication of coccidioidomycosis, with few cases being documented. Pleural
effusion is estimated to occur in as many as 5%-15% of patients with primary pulmonary coccidioidomycosis
[6]. The majority of patients will have a small or moderate effusion that resolves with antifungals, but a large
buildup of fluid causing significant clinical symptoms may require thoracentesis [7]. For complex patients,
surgical intervention and thoracotomy may be indicated [8]. We present a rare case of coccidioidomycosis
with large pleural effusion requiring thoracentesis and surgical intervention.

Case Presentation
A 58-year-old immunocompetent male living in a communal living prison with a history of anxiety and
depression presented to the Emergency Department (ED) with night sweats and a cough that he had had for
one week. He stated that his symptoms have worsened over the past two days with significant pain upon
inspiration in the right lung. Upon evaluation in the ED, he met sepsis criteria with a white blood cell count
(WBC) >12 K/uL (4.5-11 K/uL), tachycardia >100 bpm (60-100 bpm), temp >103°F (97-99 °F), and O2 sat of

89% (95-100%). The patient responded well to 6 L of supplemental oxygen and was found to have pulmonary
atelectasis and a large right pleural effusion on chest X-ray (Figure 1).
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FIGURE 1: Initial chest X-ray showing pulmonary atelectasis (upper
arrow) and a large pleural effusion in the right hemithorax (lower arrow)

Empiric treatment of vancomycin, piperacillin, and tazobactam was started along with fluconazole. The
choice of fluconazole treatment on day one was based on the high prevalence of Valley fever during the time
of year and the fact that the patient was new to the endemic area. Due to the high suspicion of Valley fever,
blood work was done, and the patient was found to be positive for the coccidioides fungus using the
coccidioides precipitin test. Additionally, the patient had significant hyponatremia and was given 3%
sodium chloride in the ED. Following this, he was given lorazepam for his anxiety that was uncontrolled
with his regular anxiety medications. WBC counts were significantly elevated at 26 K/uL (4.5-11 K/uL), and
he had an elevated D-dimer of 0.9 mg/L (0-0.5 mg/L). Two days later, the patient was on furosemide 20 mg
bid for his pleural effusion. He had a persistent cough, night sweats, and additional fatigue. Supplemental
oxygen was decreased from 6 L to 2 L. The next day, the patient reported that he was feeling better, stating
that his lung did not feel “restricted” as it did previously. Unfortunately, the following day computed
tomography (CT) of his chest indicated persistent right pleural effusion even after antibiotics and diuretics
(Figure 2).
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FIGURE 2: CT scan showing persistent right pleural effusion following
administration of antimicrobials
CT, computed tomography

Thoracentesis was then promptly performed, producing 1200cc of beer-colored clear fluid (Figure 3).

FIGURE 3: Pleural fluid retrieved from thoracentesis

Two hours later, the chest X-ray showed a rapid accumulation of effusion (Figure 4).

FIGURE 4: CT scan showing subsequent reaccumulation of pleural fluid
following thoracentesis
CT, computed tomography

2024 Chang et al. Cureus 16(4): e57983. DOI 10.7759/cureus.57983 3 of 5

https://assets.cureus.com/uploads/figure/file/924919/lightbox_fc289430d2b711ee906eb321ac913d26-Figure2.1.png
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/924920/lightbox_84d6a410d14211ee9b87a15870aec731-Figure-3.png
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/924922/lightbox_ee4743c0d2b711ee89347334f4e8880d-Figure-4.1.png


The patient was then transferred to another facility with a thoracic surgeon and infectious disease specialist
for his worsening complications, where he continued antibiotic therapy and was given a chest tube
thoracostomy. Eventually, the patient recovered from the pleural effusion and was discharged from the
hospital.

Discussion
Large pleural effusion is an uncommon manifestation of Valley fever, especially in immunocompetent
individuals. The patient's clinical course included initial symptoms suggestive of a lower respiratory tract
infection with a clinical diagnosis of pneumonia and sepsis. His chest X-ray showed the presence of a
massive right pleural effusion. The subsequent development of a large right pleural effusion posed a
diagnostic and therapeutic challenge. Pleural effusions in coccidioidomycosis are infrequently reported, and
the majority are small to moderate in size, resolving with antifungal therapy. In this case, the patient's
persistent symptoms and worsening chest X-ray necessitated thoracentesis. The unusual nature of this case
is underscored by the fact that such manifestations of coccidioidomycosis are typically associated with
immunocompromised individuals, whereas the patient in question was immunocompetent.

Coccidioidomycosis is an infection caused by the fungal organisms C. immitis and C. posadasii, which are
endemic to the southwestern United States, northern Mexico, and various regions of Central and South
America [9]. In the immunocompetent population, an estimated 60% of coccidioidomycosis patients are
asymptomatic [10]. Those who are symptomatic often present with pulmonary coccidioidomycosis with flu-
like symptoms, including fever, fatigue, cough, shortness of breath, and chest pain. In rare cases (< 1%),
coccidioidomycosis can progress to complicated pulmonary disease or present as disseminated disease,
commonly infecting the joints, skin, bones, meninges, etc. This is more often seen in immunocompromised
patients [11].

In most cases of pulmonary coccidioidomycosis, there is only involvement of the lung parenchyma. Rarely,
however, the pleura can become involved, presenting with pneumothorax, empyema, pleuritis, pleural
adhesions, and/or pleural effusion [12]. Our patient presented with a large right pleural effusion. Prior
studies have estimated that pleural effusions present in 7-20% of symptomatic patients, with 2% of those
being large pleural effusions [11]. Merchant et al. further suggest that pleural effusions related to
coccidioidomycosis are more likely to present in the left lobe [13]. It is also important to note that pleural
involvement of coccidioidomycosis has been suggested to carry a greater risk of disseminated disease [11].
Given that these manifestations of coccidioidomycosis are largely seen in immunocompromised patients,
this case is highly unusual. There have only been a small number of similar cases describing
immunocompetent coccidioidomycosis patients presenting with a large right pleural effusion [12,14,15].
Furthermore, it is posited that a majority of pleural effusions seen in pleural coccidioidomycosis are due to a
result of contiguous infection from the lungs into the pleura as opposed to hematogenous spread [16,17].
This is likely the case for our patient, as he presented with symptoms of intraparenchymal lung
involvement, including cough, dyspnea, and inspiratory pain.

Conclusions
This case study highlights the rare and atypical presentation of coccidioidomycosis, commonly known as
Valley fever, in an immunocompetent male. Valley fever is occasionally associated with pulmonary
symptoms and pleural involvement. This poses intriguing questions about the pathogenesis of pleural
involvement in coccidioidomycosis, the factors influencing its presentation in immunocompetent
individuals, and the optimal management strategies for such cases. Additionally, it highlights the fact that
despite being immunocompetent, all patients are at risk for pleural effusions and rapidly deteriorating
conditions. Due to this, it is essential for prompt evaluation and immediate chest X-rays to be ordered for
patients who have not had their symptoms resolved within 48 hours.

Additional studies are warranted to better understand the spectrum of coccidioidomycosis manifestations
and refine treatment approaches, especially in the context of uncommon presentations such as large pleural
effusion in immunocompetent hosts.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Sean S. Chang, Eldo Frezza, Neil S. Hsu, Mariam Khalil, Amy Micheli

Acquisition, analysis, or interpretation of data:  Sean S. Chang, Eldo Frezza, Neil S. Hsu, Mariam Khalil

Drafting of the manuscript:  Sean S. Chang, Eldo Frezza, Neil S. Hsu, Mariam Khalil

2024 Chang et al. Cureus 16(4): e57983. DOI 10.7759/cureus.57983 4 of 5

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Critical review of the manuscript for important intellectual content:  Sean S. Chang, Eldo Frezza, Neil
S. Hsu, Mariam Khalil, Amy Micheli

Supervision:  Eldo Frezza

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Sean S. Chang, Neil S. Hsu, and Mariam Khalil contributed equally to the work and should be considered co-
first authors. Amy Micheli, DNP, FNP-BC is affiliated with Colusa Medical Center, and she provided the case
information. Collaboration with Amy Micheli was conducted virtually. Eldo Frezza, MD, MBA, FACS, is the
senior author who is affiliated with California Northstate University.

References
1. Lockhart SR, Toda M, Benedict K, Caceres DH, Litvintseva AP: Endemic and other dimorphic mycoses in the

americas. J Fungi (Basel). 2021, 7:151. 10.3390/jof7020151 
2. Johnson RH, Sharma R, Kuran R, Fong I, Heidari A: Coccidioidomycosis: a review. J Investig Med. 2021,

69:316-23. 10.1136/jim-2020-001655 
3. Garcia Garcia SC, Salas Alanis JC, Flores MG, Gonzalez Gonzalez SE, Vera Cabrera L, Ocampo Candiani J:

Coccidioidomycosis and the skin: a comprehensive review . An Bras Dermatol. 2015, 90:610-19.
10.1590/abd1806-4841.20153805 

4. Akram SM, Koirala J: Coccidioidomycosis. StatPearls. StatPearls Publishing, Treasure Island, FL; 2023.
5. Zaheri SC, Field E, Orvin CA, et al.: Valley fever: pathogenesis and evolving treatment options . Cureus.

2023, 15:e50260. 10.7759/cureus.50260 
6. Thompson GR 3rd, Sharma S, Bays DJ, et al.: Coccidioidomycosis: adenosine deaminase levels, serologic

parameters, culture results, and polymerase chain reaction testing in pleural fluid. Chest. 2013, 143:776-81.
10.1378/chest.12-1312 

7. Karkhanis VS, Joshi JM: Pleural effusion: diagnosis, treatment, and management . Open Access Emerg Med.
2012, 4:31-52. 10.2147/OAEM.S29942

8. Jaroszewski DE, Halabi WJ, Blair JE, et al.: Surgery for pulmonary coccidioidomycosis: a 10-year experience .
Ann Thorac Surg. 2009, 88:1765-72. 10.1016/j.athoracsur.2009.07.075

9. Agarwal P, Gami R, Osman AF, Khor SY, Haddad I: Disseminated coccidioidomycosis in an
immunocompetent male who lived in an endemic region in the remote past: a case report. Cureus. 2022,
14:e25249. 10.7759/cureus.25249 

10. Batra P: Pulmonary coccidioidomycosis. J Thorac Imaging. 1992, 7:29-38. 10.1097/00005382-199209000-
00006 

11. Crum-Cianflone NF, Truett AA, Teneza-Mora N, Maves RC, Chun HM, Bavaro MF, Hale BR: Unusual
presentations of coccidioidomycosis: a case series and review of the literature. Medicine (Baltimore). 2006,
85:263-77. 10.1097/01.md.0000236953.95213.ac

12. Shekhel TA, Ricciotti RW, Blair JE, Colby TV, Sobonya RE, Larsen BT: Surgical pathology of pleural
coccidioidomycosis: a clinicopathological study of 36 cases. Hum Pathol. 2014, 45:961-9.
10.1016/j.humpath.2013.12.009

13. Merchant M, Romero AO, Libke RD, Joseph J: Pleural effusion in hospitalized patients with
coccidioidomycosis. Respir Med. 2008, 102:537-40. 10.1016/j.rmed.2007.11.014

14. Duggan PT, Deegan AP, McDonnell TJ: Case of coccidioidomycosis in Ireland . BMJ Case Rep. 2016,
2016:10.1136/bcr-2016-215898

15. McCarty JM, Demetral LC, Dabrowski L, Kahal AK, Bowser AM, Hahn JE: Pediatric coccidioidomycosis in
central California: a retrospective case series. Clin Infect Dis. 2013, 56:1579-85. 10.1093/cid/cit114

16. Lonky SA, Catanzaro A, Moser KM, Einstein H: Acute coccidioidal pleural effusion. Am Rev Respir Dis. 1976,
114:681-8. 10.1164/arrd.1976.114.4.681

17. Einstein HE, Chia JK, Meyer RD: Pulmonary infiltrate and pleural effusion in a diabetic man . Clin Infect Dis.
1992, 14:955-60. 10.1093/clinids/14.4.955

2024 Chang et al. Cureus 16(4): e57983. DOI 10.7759/cureus.57983 5 of 5

https://dx.doi.org/10.3390/jof7020151�
https://dx.doi.org/10.3390/jof7020151�
https://dx.doi.org/10.1136/jim-2020-001655�
https://dx.doi.org/10.1136/jim-2020-001655�
https://dx.doi.org/10.1590/abd1806-4841.20153805�
https://dx.doi.org/10.1590/abd1806-4841.20153805�
https://www.ncbi.nlm.nih.gov/books/NBK448161/
https://dx.doi.org/10.7759/cureus.50260�
https://dx.doi.org/10.7759/cureus.50260�
https://dx.doi.org/10.1378/chest.12-1312�
https://dx.doi.org/10.1378/chest.12-1312�
https://dx.doi.org/10.2147/OAEM.S29942
https://dx.doi.org/10.2147/OAEM.S29942
https://dx.doi.org/10.1016/j.athoracsur.2009.07.075
https://dx.doi.org/10.1016/j.athoracsur.2009.07.075
https://dx.doi.org/10.7759/cureus.25249�
https://dx.doi.org/10.7759/cureus.25249�
https://dx.doi.org/10.1097/00005382-199209000-00006�
https://dx.doi.org/10.1097/00005382-199209000-00006�
https://dx.doi.org/10.1097/01.md.0000236953.95213.ac
https://dx.doi.org/10.1097/01.md.0000236953.95213.ac
https://dx.doi.org/10.1016/j.humpath.2013.12.009
https://dx.doi.org/10.1016/j.humpath.2013.12.009
https://dx.doi.org/10.1016/j.rmed.2007.11.014
https://dx.doi.org/10.1016/j.rmed.2007.11.014
https://dx.doi.org/10.1136/bcr-2016-215898
https://dx.doi.org/10.1136/bcr-2016-215898
https://dx.doi.org/10.1093/cid/cit114
https://dx.doi.org/10.1093/cid/cit114
https://dx.doi.org/10.1164/arrd.1976.114.4.681
https://dx.doi.org/10.1164/arrd.1976.114.4.681
https://dx.doi.org/10.1093/clinids/14.4.955
https://dx.doi.org/10.1093/clinids/14.4.955

	Atypical Pleural Effusion in an Immunocompetent Patient With Valley Fever: A Case Study and Review of the Literature
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Initial chest X-ray showing pulmonary atelectasis (upper arrow) and a large pleural effusion in the right hemithorax (lower arrow)
	FIGURE 2: CT scan showing persistent right pleural effusion following administration of antimicrobials
	FIGURE 3: Pleural fluid retrieved from thoracentesis
	FIGURE 4: CT scan showing subsequent reaccumulation of pleural fluid following thoracentesis

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


