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Goals and Aims
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- Understand the role of Advanced Practices Providers (APPs) and 

leadership opportunities within the medical team. 

- Understand the role of national organizations within a medical specialty 

and APP leadership opportunities within them.

- Describe opportunities within a hospital system for APP leadership.

- Understand leadership skills, resources available, and the value of 

mentorship. 



The path to leadership
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Back to my first microbiology class…
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Working at the Fred Hutch in an HIV Research Lab
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Microbiology and Medical Laboratory Science



A big move to Texas: Baylor Scott and White Hospital
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From bench to bedside
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NBC News

Nsf.org



PA School: MEDEX Program at UW

© Fred Hutchinson Cancer Research Center 9



Imposter Syndrome
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The Cleveland Clinic



Leadership Lesson #1

Imposter syndrome can be a real and debilitating. 

Find colleagues and mentors who help you see the truth. 
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First ID consult: Harborview Medical Center
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Capstone: The Role of APPs in Infectious Disease
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First job!
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(Not infectious disease…)
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Leadership Lesson #2: 

Your great idea may not work out the first time. Do not give up!
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But where are all the other APPs in ID?
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Alison Beieler, PA-C

Harborview Medical Center



The role of APPs in ID and the need for data
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Survey
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- Two surveys created in RedCap

- ID Physician survey

- ID APPs survey

- Distributed between 12/1/2019-1/31/2020

- Advertised by emails to key stakeholders, social media posts, and 

online community forums within IDSA

- 93 respondents nationwide for the APP survey; 218 respondents 

nationwide for the physician survey.
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Beieler A, Yoke L, Liu C, Pergam S, Wald A, Dhanireddy S. Advanced Practice Providers in the 

Infectious Disease Workforce: A Nationwide Survey. Journal of Interprofessional Education and 

Practice. June, 2021. https://doi.org/10.1016/j.xjep.2021.100448

https://doi.org/10.1016/j.xjep.2021.100448


ID Practice Areas in ID
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The Role of the Advanced Practice Provider in Infectious Disease: 

Opportunities for Growth
Leah H. Yoke, PA-C, MCHS1,2; Alison Beieler, PA-C3; Catherine Liu, MD1,2; Steven Pergam, MD, MPH1,2; Anna Wald, MD, MPH1,2,3; Shireesha Dhanireddy, MD1,3

• Advanced Practice Providers (APPs) provide high quality 

medical care in multiple specialties, including Infectious 

Diseases (ID)

• ID physician shortages have been a concern voiced by ID 

organizations 

• APPs practicing in ID can act as extenders of patient care, 

however this provider group role is not well understood or 

defined

• To better understand these providers, we examined APP 

years of experience in ID, primary practice settings, and 

perceived practice barriers from an APP perspective 

To describe and better understand the APP workforce within the 

ID community 

• The APP ID workforce is an experienced provider group working in a 

variety of ID settings and geographic locations in the US. 

• APPs can work as extenders of care in multiple settings within ID.

• Creation of directed ID educational opportunities, along with 

collaborating physician support are significant areas of opportunity and 

growth.

• APP specific mentorship and training courses will create more 

opportunities for APPs and further expand the ID workforce. 

Background Results

Conclusions

Objectives

1Division of Allergy and Infectious Diseases, University of Washington, Seattle, WA; 2Fred Hutchinson Cancer Research Center, Seattle, WA; 
3Harborview Medical Center, Seattle, WA. 

• Survey created in REDCap

• Distributed between 12/1/2019-1/31/2020 to self-identifying 

APPs practicing in ID 

• Advertised by direct emails to key stakeholders, social 

media, and online IDSA community forums

• Responses captured in RedCap database
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Corresponding Author:

Leah Yoke, PA-C

lyoke@fredhutch.org
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Physician Perspective: Utilization of Advanced Practice Providers (APPs) in Infectious Disease 

BACKGROUND

DISCUSSION AND CONCLUSIONS

• With recent shortfalls in applicants completing formal 

Infectious Disease (ID) fellowship programs, shortages 

of ID physicians is a challenge recognized by the clinical 

workforce.

• More Advanced Practice Providers (APPs) are being 

used in sub-specialties within ID to expand and extend 

existing practices. 

• APPs clinical scope, roles, and opportunities for 

education are not well understood, including the number 

of practicing APPs working in ID. 

• There is no formal training, guidance, or national 

education opportunities for APPs working in ID. 

• We developed a physician survey to better understand 

the APP workforce in ID, the perceived barriers to APP 

utilization, and educational opportunities. 

Design: Voluntary anonymous physician survey data

Site: United States, and other locations

Survey period: Dec 1, 2019 – Jan 31, 2020

Survey population: 

• Infectious Disease physicians who completed formal ID 
training 

Physician survey links were distributed by social media, key 

stakeholder emails, and IDSA online community forum.   

Anonymous data were gathered via REDCap data collection 

survey tool. 3  Below are the physician questions: 

- Are you an Infectious Disease Attending, who has 

completed ID fellowship training?

- To what degree are you familiar with the utilization of      

APPs working ID?
- Do you currently work with an APP in your group or 

practice?  If yes, how many? 

- If no, what are some reasons you don’t have an APP in 

your practice? 

- What services do you provide at your practice?
- What is your primary practice setting?

- What is your ID practice zip code? 

METHODS

RESULTS, n = 218

Corresponding Author:

Alison Beieler PA-C  

Harborview Medical Center

beielera@uw.edu

• Results of 218 surveys demonstrate collaboration between ID physicians and APPs

exists to meet current workforce needs.

• 57% of Physicians reported no concerns with utilizing APPs in ID (n = 142).

• Lack of APP ID specific training is a perceived concern/barrier to utilization of APPs.

• Opportunity exists for formal ID education and resource development both to enhance

APPs clinical skills and address perceived knowledge gaps.

• Inclusion of APPs in the ID workforce may allow physicians to expand ID care into

more resource limited areas to continue to provide high quality patient care.

Alison	Beieler	PA-C,	1 Leah	Yoke,	PA-C,	2,3		Steven	Pergam MD,	2,3	Anna	Wald	MD,	1,2,3 Catherine	Liu	MD, 2,3 Shireesha Dhanireddy MD 1,2

1	 Harborview	Medical	Center,	Seattle,	WA;	2		Division	of	Allergy	and	Infectious	Disease,	University	of	Washington,		Seattle,	WA;	3	Fred	Hutch	Cancer	Research	Center,	Seattle,	WA

Poster

# 617 17

What are some reasons/concerns for not having APPs in your ID practice

RESULTS, n = 142 (*no response, n = 76)

Physician Responses n (%)

Reported reasons/concerns for not having APPs n = 142  (%)

No concerns 81 (57%)

No standardized ID specific training 22 (15%)

Practice has sufficient staffing 19 (13%)

Amount of time training would take 17 (12%)

Loss of physician revenue 16 (11%)

Not comfortable providing job training 12 (8%)

Legal (malpractice) ramifications 11 (8%)

Concerned about proper billing 10 (7%)

Do not feel equipped to provide oversight 7 (5%)

Other reasons (Open End Responses)

Knowledge gaps 6 (4%)

Lack of funding 5 (4%)

Lack of weekend/call coverage 4 (3%)

Decision made by other administration 3 (2%)

In process of hiring APP 2 (1%)

Physician Care Provided n = 218  (%)

Inpatient Adult ID 185 (85%)

Outpatient Adult ID 162 (74%)

HIV Outpatient care 152 (70%)

HIV Inpatient care 137 (63%)

Clinical Education 132 (61%)

Antimicrobial Stewardship 131 (60%)

OPAT 128 (59%)

Clinical Research 111 (51%)

Infection Control 104 (48%)

Transplant ID 83 (38%)

Travel Medicine 79 (36%)

Infusion Center 38 (17%)

Pediatric ID 26 (12%)

Other 4 (2%)

Type of ID practice setting n = 218  (%)

University/Medical school 104 (48%)

Hospital/Clinic 80 (37%)

Private Practice 28 (13%)

Federal Government 5 (2%)

Prefer not to answer 1 (0%)

37%

36%

24%

3%
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Invitation to present at IDWeek 2020
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Are you interested in ID specific education for 
APPs?  n=99

Yes No
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Advanced Practice Providers in Infectious Disease: 

Educational Needs and Opportunities
Leah H. Yoke, PA-C, MCHS1,2; Alison M. Beieler, PA-C3; Catherine Liu, MD1,2; Steven Pergam, MD, MPH1,2; Shireesha Dhanireddy, MD1,3

• Advanced Practice Providers (APPs) provide high quality 

medical care in multiple specialties, including Infectious 

Diseases (ID)

• There is a paucity of specific and directed educational 

opportunities available for APPs within ID.

• To better understand these providers, we examined specific 

APP educational needs and how educational programs could 

create and provide high quality programs for APPs in ID

To understand and describe continuing education (CE) needs 

and opportunities for APPs within ID.

• APPs in ID provide collaborative and specialized care in a variety of settings. 

• Educational opportunities specifically tailored for APPs has been identified as a need.

• The majority of APPs in ID do not attend ID Week, citing clinical coverage and cost 

being significant barriers. 

• Podcasts, online lectures, and self-study certificate programs were identified as 

avenues for ID teaching and are accessible, alternative methods for training. 

• With a growing APP ID workforce, educational opportunities are necessary to support 

them in their practice 

Background Results

Conclusions

Objectives

1Division of Allergy and Infectious Diseases, University of Washington, Seattle, WA; 2Fred Hutchinson Cancer Research Center, Seattle, WA; 
3Harborview Medical Center, Seattle, WA. 

• Anonymous survey created in REDCap

• Distributed between 2/15/2021-3/31/2021 to self-identifying 

APPs practicing in ID 

• Advertised by direct emails to key stakeholders, social 

media, and online Infectious Diseases Society of America 

(IDSA) community forums

• Responses captured in REDCap database

Figure 3:

Figure 2: Distribution of Respondents, n=85 1

Figure 1:

Corresponding Author:

Leah Yoke, PA-C

lyoke@fredhutch.org

Methods
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Future work
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- Development of educational opportunities for APPs in ID

- Mentorship for new APPs in ID 

- Future directed CME and networking opportunities

- Virtual and “on the go” CME

- Goal of increasing attendance at IDWeek for APPs



Ask a good question… and find the answer!
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Leadership Lesson #3: 
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Enter COVID…
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COVID at a Cancer Center

© Fred Hutchinson Cancer Research Center 32

0.60

0.28

0.31

0.48

0.55

0.85

0.99

1.61

0.40

0.60

0.45

0.29

1.71

1.15

0.63

1.38

0.54

0.93

0.60

0.78

0.22

0.09

0.12

0.20

0.43

0.34

0.36

0.55

0.16

0.42

0.14

0.06

0.45

0.45

0.49

0.50

0.18

0.28

0.22

0.53

1.64

0.92

0.78

1.15

0.70

2.09

2.72

4.74

0.98

0.85

1.49

1.35

6.45

2.96

0.82

3.77

1.65

3.07

1.61

1.15

0.322

0.037

0.012

0.098

<.001

0.719

0.984

0.384

0.045

0.004

0.191

0.114

0.428

0.775

<.001

0.533

0.281

0.904

0.311

0.208

0.05 0.1 0.5 1 2 5

Odds Ratio

Chemotherapy in past 30 days

Steroid use in past 2 weeks

Statin use at time of diagnosis

Hematologic vs solid tumor/other

Number of comorbidities

Past/current vs never smoking

Obesity

Non-white vs White race

Male vs female

Age, per 10 years

OR LCL UCL p-value

AdjustedUnadjusted

Age, per 10 years

Male vs female

Non-white vs white

Obesity

Past/current vs never 

smoking

Number of comorbidities

Hematologic vs solid 

tumor/other

Statin use at time of 

diagnosis

Steroid use in past 2 

weeks

Chemotherapy in 

past 30 days

Odds Ratio

Unadjusted Adjusted*

Distribution of COVID-19 ExposuresDistribution of COVID-19 Exposures

0 5 10 15 20 25

Number of Patients

Travel

contact

Community, non-household

Long-term care facility

Household contact

No laboratory-confirmed contactLaboratory-confirmed contact

27%

24%

8%

1%

Pre-Day 2 Day 3-30 Pre-Day 2 Day 3-30

0

5

10

15

20

25

30

35

40

P
e

rc
e

n
ta

g
e

 o
f 
P

a
ti
e

n
ts

Not admitted or unknown

Admitted to hospital

Empiric Antibiotic Use for Pneumonia Over Time

2/29/20 - 3/28/20 3/29/20 - 6/15/20

12/34 (35%)

4/34 (12%)

3/36 (8%)

2/36 (6%)

68%

58%

37%

35%

27%

24%

21%

15%

15%

13%

10%

8%

7%

6%

1%

0 20 40 60 80

Percentage of Patients

Hemoptysis

Chest pain

Anosmia

Dysgeusia

Other

Weakness or fatigue

Nausea or vomiting

Headache

Sore throat

Myalgia or arthralgia

Diarrhea

Nasal congestion or runny nose

Shortness of breath

Fever or chills

Cough

Frequency of Symptoms at COVID-19 Presentation Among 71 Patients

Clinical Features and Outcomes of COVID-19 Infection Among 

Cancer Patients in Seattle, Washington

Leah H. Yoke, PA-C, MCHS,1,2* Juhye Lee, PhD,1* Elizabeth M. Krantz, MS,1 Jessica Morris, MPH,1 Sara Marquis, MPH,1

Pooja Bhattacharyya, PA-C,1,2 Lisa So, PA-C,1,2 Francis Riedo, MD,3 Jason Simmons, MD, PhD,2,4 Ali Raza Khaki, MD,5,6

Steven A. Pergam, MD, MPH,1,2 Alpana Waghmare, MD,1,7,8 Chikara Ogimi, MD,1,7,8** Catherine Liu, MD, FIDSA1,2**

▪ High morbidity and mortality have been observed with 

SARS-CoV-2 infection. However, there are limited data 

on clinical characteristics of COVID-19 disease among 

cancer patients

▪ Factors such as exposures, coinfections, and 

antimicrobial use among cancer patients with COVID-19 

disease are not well understood

To characterize clinical features and outcomes of COVID-

19 disease in cancer patients at the Seattle Cancer Care 

Alliance (SCCA).

• COVID-19 is associated with significant morbidity and 

mortality in cancer patients, particularly among older age 

groups.

• More than half of cases appeared to acquire SARS-CoV-2 

from LTCF or household exposures, indicating need for 

infection prevention and family/caregiver education.

• Despite few documented coinfections, empiric antibiotic use 

for pneumonia was common within 30 days of diagnosis early 

on in the pandemic but decreased over time.

• Greater number of comorbidities is significantly associated 

with lower odds of days alive and out of hospital in the 30 

days after COVID-19 diagnosis

Background

Methods

Results

Conclusions

Objectives

1Vaccine and Infectious Disease Division, Fred Hutch Cancer Research Center, Seattle, WA; 2Division of Allergy and Infectious Diseases, University of Washington, 

Seattle, WA; 3EvergreenHealth, Kirkland, WA; 4VA Puget Sound Health Care System, Seattle, WA; 5Clinical Research Division, Fred Hutch Cancer Research Center, 

Seattle, WA; 6Division of Oncology, University of Washington, Seattle, WA; 7Department of Pediatrics, University of Washington, Seattle, WA; 8Pediatric Infectious 

Diseases Division, Seattle Children’s Hospital, Seattle, WA

*These authors contributed equally  **Joint senior authors

Figure 4. Empiric Antibiotic Use for 

Pneumonia in 30 Days After Diagnosis

▪ Study design: Retrospective chart review

▪ Subjects: 71 consecutive patients at the Seattle Cancer 

Care Alliance diagnosed with SARS-CoV-2 infection by 

RT-PCR between February 28, 2020 and June 15, 2020.

▪ Models: Generalized estimating equations with binomial 

distribution and logit link were used to test for associations 

of baseline factors with days alive and out of the hospital 

in the 30 days after COVID-19 diagnosis

▪ Definitions:

○ Day of diagnosis: date of first positive SARS-CoV-2 

RT-PCR test

○ Lower respiratory tract infection (LRTI): clinically 

diagnosed LRTI with new abnormal exam findings, 

abnormal radiologic findings, or new oxygen support

○ Household contact: member of household with 

suspected or laboratory-confirmed COVID-19 

diagnosis

○ Community, non-household contact: interaction with 

community member with a suspected or laboratory-

confirmed COVID-19 diagnosis

○ LTCF: long-term care facility

Baseline1 Characteristic
Patients Testing Positive 

for COVID-19 (n = 71)2

Age (years), median (range) 61 (22 - 98)

Male 32 (45)

Race

White

Black

Asian

Hawaiian/Pacific Islander

American Indian/Alaska Native

Multiple Races

Unknown

53 (75)

6 (8)

5 (7)

2 (3)

2 (3)

1 (1)

2 (3)

Ethnicity

Hispanic

Non-Hispanic

Unknown

9 (13)

60 (85)

2 (3)

Body mass index (BMI)

Less than 25

25-29.9

30 or greater

Unknown

21 (30)

30 (42)

19 (26)

1 (1)

Number of comorbidities

0

1

2

≥ 3

18 (25)

13 (18)

21 (30)

19 (26)

Comorbidities

Hypertension

Chronic kidney disease

Other malignancy

Coronary artery disease

Diabetes

Asthma

Heart failure

Other underlying lung disease

COPD

Other

32 (45)

15 (21)

15 (21)

11 (15)

9 (13)

9 (13)

5 (7)

5 (7)

2 (3)

30 (41)

Tobacco use

Current & Former

Never

Unknown

34 (48)

35 (49)

2 (3)

Primary disease, broad category

Solid tumor 

Hematologic malignancy

Hematologic disorder

Inherited immunodeficiency

Autoimmune disorder

Other

42 (59)

19 (27)

4 (6)

1 (1)

1 (1)

4 (6)

Primary disease, specific3

Breast cancer

Other solid tumor

Colorectal cancer

Prostate cancer

Non-Hodgkin lymphoma

Other heme malignancy

10 (14)

6 (8)

5 (7)

5 (7)

5 (7)

4 (6)

1Baseline defined as date of first positive COVID-19 test
2Values are in n (%) unless otherwise specified. 
3Only primary diseases with frequency of at least 5% are shown 

Figure 1. Distribution of COVID-19 Exposures*Table 1. Baseline Demographics for 

COVID-19 Positive SCCA Patients

Figure 2. Frequency of Symptoms at COVID-19 

Presentation Among 71 Patients

Figure 3. 30-Day Mortality by Age Group*
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*Two deaths were not thought to be directly attributable to COVID-19: one 24-year-old and one 72-year-
old.

6%

8%

18%

33%

25%

Percentages signify 30-day mortality rates for each age group

*Two deaths were not thought to be directly attributable to COVID-19: one 

24-year-old and one 72-year-old

*39% of exposures were unknown.

No cases were identified as healthcare exposures.

*Includes patients who may have started antibiotics prior to Day 0.

Three patients had a documented respiratory coinfections. No viral or fungal 

copathogens were reported. One patient diagnosed with parainfluenza is not 

included as it was not possible to determine whether the parainfluenza or 

COVID-19 infection came first.

Figure 5. Model estimates for associations 

with days alive and out of hospital

*Multivariable models adjusted for age, sex, and number of comorbidities 

OR = odds ratio, LCL = lower limit for 95% confidence interval, UCL = 

upper limit for 95% confidence interval

Day 0-2* Day 0-2*

2/29/20 – 3/28/20 3/29/20 – 6/15/20

Worse outcome    Better outcome
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COVID at a Cancer Center- in print!



Equitable Access to COVID19 Therapeutics
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Leadership Lesson #4

Show up, be present, and take calculated risks. 
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Chief PA at UW Medicine

- Positions created about 20 years ago to help advocate and lead the APP 

groups across the enterprise (now including Northwest Hospital, UW 

Medical Center, and the UW clinics)

- Represent APPs on the Medical Leadership Meetings, the Medical Staff 

Administrative Committee, and other enterprise -wide committees

- Sign all credentialing files for APPs to ensure safety and compliance

- Advocate for the needs of the over 600 APPs across the enterprise. 
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September, 2020

- COVID

- EMR transfer from Cerner to EPIC

- Budget shortfalls 

- Burnt out providers
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Leadership Lesson #5

If you have an opportunity, take it. It might not come back again. 
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First things first- make a survey!

© Fred Hutchinson Cancer Research Center 40

- After a year of difficulty and concern for burn-out, a survey was developed to better 

assess the state of our APPs 

- Survey open May 19, 2021- July 15, 2021

- 158 (25%) APP survey respondents from a variety of specialties across the 

enterprise



Wellness and burnout across UW Medicine
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Burn-out trajectory
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The response of UW Medicine Leadership

- Developed a salary equity task 

force and salary adjustments

- Appointed an APP Task Force to 

create standards on appropriate 

use of APPs, staffing, onboarding, 

recruitment, and ultimately 

building clinical teams using APPs

- Provided funds for an APP Week
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Leadership Lesson #6

Understand the needs of your group and make a plan for action.
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Current work across UW Medicine

- APP Task Force

- Salary equity and promotional pathway development

- Collaboration between our physician colleagues and APPs

- Managing continued repercussions from the pandemic response
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The practicalities…

- Show up to the meetings.

- Get involved.

- Respond to emails.

- Join Twitter.

- Don’t be afraid to speak up.

- Surround yourself with mentors and wise colleagues.

- Do what you love. 
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Questions?

Leah Hampson Yoke 

lyoke@fredhutch.org

Twitter: @LeahYoke
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