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Coccidioidomycosis



Clinical spectrum of disease

• First diagnosed in 1889 by Alejandro Posadas, medical student in Argentina who 
examined a 36M soldier with a lesion on his cheek
– “In 1891, Posadas, then a medical student, first saw the patient, who had a large purple, fungal-like 

mass covering much of his right cheek, several ulcerative vegetations on his nose, one on his arm 
resembling a cauliflower, and many papules on his extremities and trunk..

– “…skin biopsy specimens revealed organisms resembling the protozoan Coccidia
– “The patient eventually died in 1898 after 7 years of recurrent fever and progressive cutaneous 

lesions.”

Hirschman. CID. 2007. 
https://academic.oup.com/cid/article/44/9/1202/328906 2



Domingo Escurra

• Head discovered in a jar in 
1948 in University of 
Buenos Aires medical 
school.

• Foot discovered in 1949

Deresinski Med Mycology. 2019. https://www.researchgate.net/publication/330742292_Coccidioidomycosis_What_a_long_strange_trip_it's_been. 3



• Biopsy 
findings:

CDC. PHIL:. https://phil.cdc.gov/Details.aspx?pid=21836 4



Coccidiodiomycosis
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Cocci

• 2 species: 
– C. immitis
– C. posadasii

• Southwestern US
• Dimorphic fungus (yeast form [spherule] in human tissue and mold in culture)
• Fungal transmitted via inhalation of arthroconidia spores in soil/dust.
• No person to person transmission
• Disease may be observed after inhalation of a single spore
• Rodent burrows thought to be common source
• Cocci infects humans, dogs, cats, other mammals (dolphins, sea lions)
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https://www.researchgate.net/figure/Life-cycle-of-Coccidioides-Coccidioides-spp-alternate-between-saprobic-mycelia-left_fig1_336590024 7



• Characteristic 
spherule with 
endospores on 
microscopy

CDC. PHIL:. https://phil.cdc.gov/Details.aspx?pid=22308 8



• Characteristic 
colony 
appearance

CDC. PHIL:. https://phil.cdc.gov/Details.aspx?pid=21609 9



Arthroconidia—infectious form

CDC. PHIL:. https://phil.cdc.gov/Details.aspx?pid=24211; https://phil.cdc.gov/Details.aspx?pid=15780 10

https://phil.cdc.gov/Details.aspx?pid=24211


CDC. PHIL:. https://phil.cdc.gov/Details.aspx?pid=20135: https://phil.cdc.gov/Details.aspx?pid=16305 11

https://phil.cdc.gov/Details.aspx?pid=20135


What is the mortality rate of Cocci?

• Complicated question…..
• After initial description, cases were thought to be 

almost universally fatal.
• In 1929, Harold Chope (26yo med student at 

Stanford) opened a plate with old Cocci mold and 
became infected with pneumonia, fever, erythema 
nodosum, sputum + cocci spherules, positive guinea 
pig test. 

• Thinking he was going to die, hospital gave hm a 
single room, radio, reading materials.

• He survived! 

Deresinski Med Mycology. 2019. https://www.researchgate.net/publication/330742292_Coccidioidomycosis_What_a_long_strange_trip_it's_been. 12



Desert rheumatism

• After Chope’s illness and recovery, better 
understanding that Cocci was likely more common than 
thought.
– Desert rheumatism, San Juaquin Valley Fever, Valley 

Fever
– Pneumonia + joint aches + erythema nodosum.

• Most patients spontaneously resolved
• 1936 in Kern County

– 25% of random sample + by Coccidiodin skin test
– 104 patients with Valley Fever

• 94% white
• Disseminated disease: 60% non-white

https://en.wikipedia.org/wiki/Erythema_nodosum

13
Hirschman. CID. 2007. https://academic.oup.com/cid/article/44/9/1202/328906



Seroprevalence studies

• Charles E. Smith at Stanford (took over after Chope graduated)
– 1938 Kern County
– Most cases of Valley Fever (66%)had moved to endemic area within previous 2 

years
– ~80% of school children had + skin test after 10 years, only 5% had symptoms
– Investigated first outbreak in 1940 when Stanford students and faculty dug in 

rodent burrow.
– Smith identified C. immitis in soil at the site and established the source of the 

fungus.

14Hirschman. CID. 2007. https://academic.oup.com/cid/article/44/9/1202/328906



Epidemiology of Cocci

• Symptomatic cases rising
– Population growth
– Population growth into 

high risk areas
– Increased testing
– Increased population of 

immunocompromised
– Environmental changes

15https://www.cdc.gov/fungal/diseases/coccidioidomycosis/statistics.html



Risk factors for acquisition of Cocci

• Employment
– Construction
– Archaelogists
– Geologists
– Wildland firefighters
– Military personnel
– Mining
– Agriculture workers
– Prison

16



Cocci case count in LA County

17



https://www.cdc.gov/fungal/pdf/more-information-about-fungal-maps-508.pdf 18

https://news.arizona.edu/valley-fever



Cocci is an international disease
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Population at risk increasing, Phoenix, AZ

https://www.macrotrends.net/cities/23099/phoenix/population 20

875,000

4,700,000



Population at risk increasing, Antelope Valley, CA

https://www.macrotrends.net/cities/23099/phoenix/population 21

38,000

527,000



People living with immunosuppression increasing

https://optn.transplant.hrsa.gov/news/all-time-records-again-set-in-2021-for-organ-transplants-organ-donation-from-deceased-donors/
https://www.theguardian.com/science/2010/jul/12/cancer-survival-rates-doubled

https://www.webmd.com/skin-problems-and-treatments/psoriasis/biologic-medications-psoriasis
22

https://optn.transplant.hrsa.gov/news/all-time-records-again-set-in-2021-for-organ-transplants-organ-donation-from-deceased-donors/
https://www.theguardian.com/science/2010/jul/12/cancer-survival-rates-doubled


Cocci Outbreaks

23



• Lit search identified 47 outbreaks (76% in CA):
– Environmental exposure (earthquake, dust storm, etc)
– Occupational exposure (military, archaeology, construction, lab exposure)
– Location (travel, residential, incarceration)
– Other (armadillo hunting in Brazil, disruption of native American site)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5823332/pdf/17-0623.pdf 24



• 12 case out of 198 exposed inmates 
(identified by survey from symptoms)

• 2 hospitalizations
• Cutting fire lines with a McLoed tool main 

risk factor
• No firefighters wore respiratory protection
• Only 2 of 112 interviewed had Cocci 

training
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8935635/pdf/nihms-1778588.pdf

https://www.formula4media.com/articles/a-wildland-firefighter-weighs-in
https://www.wildlandwarehouse.com/shop/mcleod-tool/ 25

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8935635/pdf/nihms-1778588.pdf
https://www.formula4media.com/articles/a-wildland-firefighter-weighs-in


• 9 cases of 2410 exposed, identified clinically (no testing of asymptomatic pts done)
• Heavy dust exposure
• Jobs: biologist, paleontologist, electrician, truck driver, iron worker, general laborer
• Inconsistent respiratory protection
• 7/9 cases had some prior training https://www.cdc.gov/mmwr/volumes/67/wr/mm6733a4.h

tm 26
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• 10 cases (5 confirmed) of 655 exposed
• Unexpected industry (film and television)
• Identified using Doctor’s First Reports of Occupational Injury or Illness (DFR)
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• Donor: AMS with 
unknown history

• Hydrocephalus of 
unknown etiology

• No cocci screening
• Postmortem 

antibody positive
• May influence 

prophylaxis or early 
treatment

29



Prevention of Cocci

30
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Prevention strategies

• Earlier diagnosis & 
treatment

• Mitigation of transmission
– High-risk
– Work

• Chemoprophylaxis 

321.https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/ValleyFeverPrevention.aspx

High-risk individuals When digging



Chemoprophylaxis recommended by IDSA Guidelines

Galgiana. CID> 2016. https://academic.oup.com/cid/article/63/6/e112/2389093?login=false
https://academic.oup.com/cid/article-abstract/74/11/1966/6360397?redirectedFrom=fulltext&login=false 33



Vaccine development

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8777018/pdf/fcimb-11-790488.pdf 34



Thank You!

Questions?
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Additional Slides



I am only going to school in CA temporarily, why worry?
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Endemic Fungi in US

https://ldh.la.gov/page/2856 38



Endemic fungi worldwide

https://www.frontiersin.org/files/Articles/266920/fimmu-
08-00735-HTML/image_m/fimmu-08-00735-g001.jpg 39



Endemic Fungi Worldwide

https://www.frontiersin.org/files/Articles/266920/fimmu-08-00735-HTML/image_m/fimmu-08-00735-t001.jpg 40



Questions?

By Aaron Siirila, CC BY-SA 2.5, https://commons.wikimedia.org/w/index.php?curid=6164873 41
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https://www.cdc.gov/fungal/pdf/more-information-about-
fungal-maps-508.pdf 44



https://link.springer.com/article/10.1007/s11046-020-00431-2/figures/2 45



https://www.cdc.gov/fungal/pdf/more-information-about-
fungal-maps-508.pdf 46



https://link.springer.com/article/10.1007/s11046-020-00431-2/figures/2
47



Paracocci

CDC. PHIL:. https://phil.cdc.gov/Details.aspx?pid=21190; https://phil.cdc.gov/Details.aspx?pid=21189 48

https://phil.cdc.gov/Details.aspx?pid=21190


Paracocci

CDC. PHIL:. https://phil.cdc.gov/Details.aspx?pid=21190; https://phil.cdc.gov/Details.aspx?pid=21189 49

https://phil.cdc.gov/Details.aspx?pid=21190
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