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•Discuss epidemiology, presentation, 
diagnosis and management of emerging 
infectious diseases in 2019

•Discuss pathogens with potential to give rise 
to future epidemics

Objectives







• Ebola virus disease (EVD)
– First recognized in 1976 in Sudan and DRC

• Transmitted from wild animals but spreads 
through human-to-human transmission

• EVD case fatality is ~ 50%

Ebola



Ebola



MERS-CoV

• Middle East Respiratory Syndrome 
Coronavirus

• First reported in 2012 in Saudi Arabia

• Source - ? Camels

• Symptoms – ranging from cold to severe 
respiratory distress
– ~35% of patients with MERS have died

– Human-to-human transmission



• Only 2 cases reported in the US in 2014
– Indiana and Florida

– Both healthcare workers who came to US from 
Saudi Arabia

• Consider dx in patients coming from Middle 
East with respiratory symptoms

MERS





23 year old man who presents with maculopapular 
rash which began on his face and spread down his 
body. He states he had fever and mild cough prior to 
onset of rash. He visited family in Vancouver, 
Washington a few days ago and returned to Spokane 
area where he resides. No travel outside US. 

Case



• High fever, cough, conjunctivitis, 
coryza (3 Cs)

• +/- Koplik spots
• Rash 

– Top to bottom
– 4 days after symptoms start

• Potential serious complications
– Encephalitis (1/1000)
– Pneumonia (1/20)
– Subacute sclerosing panencephalitis 

(SSPE) (1/1000)
– Death (1-2/1000)

Measles: Clinical Presentation



• Incubation period 7-21 days
• Contagious 4 days before to 4 days after the rash 

appears
• 9/10 susceptible people with close contact 

develop measles
• Spread by direct or airborne contact with 

infectious droplets 
• Measles virus can remain infectious on surfaces 

and in the air for up to 2 hours after an infected 
person leaves an area

Measles: Transmission



• Licensed in 1963

– Inactivated vaccination from 1963-1967 🡺 live 
attenuated

– Revaccinate those who received inactivated 
(killed) vaccine

• Usually administered as MMR or MMRV

• One dose of MMR: approximately 93% effective

• Two doses of MMR: approximately 97% effective

• Two doses recommended since 1989

Measles: Immunization & Efficacy



2019 Measles Outbreak: 
Epidemiology, Washington

• 73 cases in Clark 
County, WA

• 1 case in King County

Clark County DOH



2019 Measles Outbreak: Epidemiology

https://abcnews.go.com/US/us-measles-cases-highest-level-elimination-20-years/story?id=62614146 



2019 Measles Outbreak: Epidemiology

https://www.cdc.gov/measles/cases-outbreaks.html (4/25/2019)



2019 Measles Outbreak: Transmission

• 9 in 10 exposed will 
contract

• Direct contact with 
droplets

• Airborne spread – up 
to 2hrs

Most infectious:

• 4 days BEFORE 

•  4 days after symptoms 
start

>90% vaccination
to stop spread



2019 Measles Outbreak

• People at high risk
– Infants and children 

<5yrs

– Adults over 20ys

– Pregnant women

– Immunocompromised

• Complications
– 1 in 4: hospitalization

– 1 in 1000: acute 
encephalitis

– 1-2 in 1000: death from 
respiratory and neuro 
complications

– Sub-acute sclerosing 
panencephalitis (SSPE)

• Fatal 
neurodegeneration

• 7-10 years after 
infectionhttps://www.cdc.gov/measles/hcp/index.html



Which of the following is most appropriate if 
measles is suspected?

A.Place in airborne precautions

B.Place in contact precautions

C.Place in both respiratory and contact precautions

Question



2019 Measles Outbreak: Suspected 
Case

• Mask and isolate the patient
– Airborne AND Contact precautions

• Gown
• Gloves
• N95

– Negative pressure room if available
• If not available do NOT use the room for 2hrs after the patient leaves

• Call the local health dept to arrange testing WHILE THE PATIENT 
IS THERE

• Collect specimens
– Nasopharyngeal swab (PCR)
– Clean urine (PCR)
– Serum (IgM and IgG)

https://www.doh.wa.gov/Portals/1/Documents/5100/MeaslesUpdateforTribalHealthcareFacilities.pdf



2019 Measles Outbreak: Vaccine Facts

• MMR or MMRV – live 
virus vaccine

• Give at 12mos
– If given younger, 

revaccinate at 12mos

Effectiveness
– 93% effective after 1 

dose

– 97% effective after 2 
doses

– Immunity is lifelong

Contraindications to 
vaccination

– Known pregnancy

–  CD4 <200 cells/µL

– Known severe 
immunodeficiency

https://www.cdc.gov/vaccines/vpd/mmr/hcp/recommendations.html



2019 Measles Outbreak: Quick Facts

Do I need to have my 
titer checked?

•Not if you were 
vaccinated

Evidence of presumptive 
immunity

– Written documentation of 
adequate vaccination

• 1+ doses of vaccine at 
≥12mos

– Pre-school age
– Adults not at high risk

• 2 doses
– School age children
– College students
– Healthcare personnel
– International travelers

– Lab evidence of immunity
– Lab confirmation of 

measles disease
– Birth prior to 1957

https://www.cdc.gov/measles/hcp/index.html



• Know the signs/symptoms of measles

• Isolate early if suspicion for infection

• Communicate with public health about 
suspected case

Measles: Lessons Learned From Outbreak





Case

35 year old man who is living homeless presents with 
abdominal pain and jaundice. He injects heroin daily. 
He notes that others have been ill in the tent 
community where he stays.



Hepatitis A

• RNA virus 

• Fecal-oral transmission

• Vaccine is highly effective, >95% protection

• No chronic phase of illness – acute only

• Can lead to fulminant hepatitis



Hepatitis A – clinical manifestations

• Symptoms start usually 4 weeks after exposure 
(range 2-7 weeks)

• Symptoms include:
– Fever

– Fatigue

– Nausea/Vomiting

– Diarrhea

– Clay-colored stools

– Jaundice



Hepatitis A: On the Rise!

• > 15,000 cases of acute hepatitis A reported to CDC 
between 2016-2018

• Nearly 300% increase compared to 2013-2015

• Majority of cases seen in people living homeless and 
PWID

Foster MA et al. MMWR Morb Mortal Wkly Rep 2019



Hepatitis A

According to the CDC, which state has experience 
>500% increase in the number of hepatitis A cases?

1.Washington

2.Texas

3.Kentucky 

4.Georgia



Hepatitis A

Foster MA et al. MMWR Morb Mortal Wkly Rep 2019



California Outbreak

https://wwwcdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/Hepatitis-A-Outbreak.aspx

https://wwwcdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/Hepatitis-A-Outbreak.aspx


What about Washington State?

From April 2019 – mid August 2019

https://www.doh.wa.gov/YouandYourFamily/Immunization/DiseasesandVaccines/HepatitisADisease/HepatitisA2019

https://www.doh.wa.gov/YouandYourFamily/Immunization/DiseasesandVaccines/HepatitisADisease/HepatitisA2019


Hepatitis A: King County Experience

3 of 14 in PWID, homeless
2500 vaccine doses given



Hepatitis A: What can we do?

VACCINATE!!!



Hepatitis A: Who to Vaccinate

• Experiencing homelessness

• Involved in or exposed to a hepatitis A outbreak

• Traveling or working in countries in which hepatitis A 
is common

• Working in research with hepatitis A

• In sexual relationship with an infected person

• Have chronic liver disease

• Use illicit drugs

• Men who have sex with med

• Have clotting disorder (ie hemophilia)





A 50 year old man living homeless is notified by public 
health that 2 people living in is tent community were 
diagnosed with hepatitis A in the last week. He does 
not know if he has been vaccinated but he is not in 
routine medical care. He denies any symptoms.  Which 
of the following is most appropriate:

A.He does not need vaccine as he is asymptomatic

B.He should receive Hep A vaccine as soon as possible

C.He should receive combination Hep A and Hep B 
vaccine as he is likely non-immune to both

Question: Post-Exposure



• No PEP needed if healthy and previously vaccinated

• PEP should be given immediately (within 14 days of 
exposure)

• No data available for combination HepA/HepB vaccine for 
PEP in HAV outbreak setting (contains only half the Hep A 
antigen compared to HAV vaccine – so not recommended 
after exposure)

• If non-immune, should complete 2-dose vaccine series (2nd 
dose at least 6 months after 1st dose)

• Immune globulin + vaccine (at separate sites) for 
immunocompromised and those with chronic liver disease

• For infants < 12 months, immune globulin only ASAP 
(within 2 weeks)

Hepatitis A Post-Exposure Prophylaxis



A 50 year old man living homeless is notified by public 
health that 2 people living in is tent community were 
diagnosed with hepatitis A in the last week. He does 
not know if he has been vaccinated but he is not in 
routine medical care. He denies any symptoms.  Which 
of the following is most appropriate:

A.He does not need vaccine as he is asymptomatic

B.He should receive Hep A vaccine as soon as possible

C.He should receive combination Hep A and Hep B 
vaccine as he is likely non-immune to both

Question: Post-Exposure





• 58 y/o man who lives in Kennewick, WA presents 
with acute fever, cough, pleuritic chest pain, 
WBC 23,000.

•  He has advanced liver disease and is employed 
as a construction worker in outdoor excavation

•  CXR and chest CT show RML nodule and 
effusion.  No response to Unasyn + Levo.

•  Concern for pneumococcal pneumonia. 
Thoracentesis and BAL are performed….

Case

Courtesy of Paul Pottinger, MD



Case

Courtesy of Paul Pottinger, MD



Spherules of Coccidioides imitis
Diagnosis: Coccidioidomycosis

From lungs …





Coccidoides immitis

•Free-living dimorphic fungus

•Endemic to US Desert Southwest

•Usually inhaled

•Direct wound inoculation less common

•Body tries contain infection by making granulomas

Emerging PNW Infection: Coccidioidomycosis

Courtesy of Paul Pottinger, MD



Coccidoides immitis

•Most common presentation:

✔Community-Acquired Pneumonia

🡺Very similar to Pneumococcus

🡺Acute, often self-limited

🡺Sometimes called “Valley fever”

✔Immune response may trigger erythema nodosum, 
arthralgias (“Desert Rheumatism”)

Emerging PNW Infection: Coccidioidomycosis

Courtesy of Paul Pottinger, MD



Courtesy of Paul Pottinger, MD



Coccidoides immitis

•Less common presentation: Dissemination

•Skin... Abdomen... GU tract... Bones... CNS...

•Risk factors:

✔non-Caucasian

✔Pregnant

✔Immunocompromised

Emerging PNW Infection: Coccidioidomycosis







Clinical Infectious Diseases 2000



Clinical Infectious Diseases 2013



Coccidioides immitis in Washington State

- 3 cases reported by Chua et al Clin Infect Dis 
2013, MMWR 2014. Absent any convincing travel 
history… significant delays in establishing 
diagnosis

- Consider coccidio in pneumonia, FUO, wound 
infections that fails to respond to usual treatment 
in Eastern WA.

Emerging PNW Infection: Coccidioidomycosis

Courtesy of Paul Pottinger, MD





Coccidoides immitis

•Diagnosis

✔Your Clinical Suspicion!

✔Acute, Mild

🡺Serology may help

✔Severe (disseminated, lung damage)

🡺BAL for culture

🡺Tissue for culture and pathology

Emerging PNW Infection: Coccidioidomycosis

Courtesy of Paul Pottinger, MD



Coccidoides immitis

•Serologic Timeline

Emerging PNW Infection:Coccidioidomycosis

Courtesy of Paul Pottinger, MD



Coccidoides immitis

•Serology Options

✔Acute: IgM Immunodiffusion

🡺NPV problematic... helpful if positive, but push for 
tissue if negative!

Emerging PNW Infection: Coccidioidomycosis

Courtesy of Paul Pottinger, MD



Coccidoides immitis

•Serology Options

✔Chronic: IgG Complement Fixation

🡺Can be used to monitor response to therapy

Emerging PNW Infection: Coccidioidomycosis



Coccidoides immitis

•Treatment

Mild Valley Fever, “normal host:” No antifungals necessary, 
but follow closely

Risk of complications, or severe infection: Fluconazole 
400mg PO daily x 3-6 months

“Severe” infection: Consider Ambisome, and step down to 
long Fluconazole suppression

Emerging PNW Infection: Coccidioidomycosis

Courtesy of Paul Pottinger, MD



Summary: Coccidioidomycosis

• Environmental fungal infection

• Masquerades as CAP but can disseminate if 
immunosuppressed

• In Eastern Washington!

• Diagnose with serology if mild disease … but 
pursue tissue diagnosis if patient ill

• Treat with fluconazole if mild, ampho if severe

Courtesy of Paul Pottinger, MD









• Be mindful of current outbreaks both domestically 
and globally

• Vaccinate for what we can – measles, hepatitis A

• With global warming and ease of travel, we will likely  
see more and more ”tropical” infections in the PNW

Take Home Points



THANK YOU
sdhanir@uw.edu


