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Welcome!

Tisha Wang, MD
Associate Clinical Professor

Clinical Division Chief; Fellowship Program Director
UCLA Division of Pulmonary/Critical Care

Vice President/Clinical Director, PAP Foundation

PAP Education Day
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Agenda

Time Item

10:00AM – 10:30AM Welcome and Introductions!

10:30AM – 12PM PAP Lecture and Q&A

12:00PM – 12:45PM Lunch with PAP and LAM Community

12:45PM – 1:15PM PAP Foundation Overview

1:20PM – 2:00PM Oxygen and Pulmonary Function Testing with Matthew 
Darrt, RRT

2:00PM – 2:30PM Adjourn
MDs and coordinators will stay to help you sign up for 
registries, clinical trials, and do individual Q&A.
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Outline of Today’s Discussions

• Welcome and introductions!

• PAP – Definitions, Causes, Symptoms, Diagnosis

• PAP Therapies in 2018

• Upcoming PAP Therapies and Clinical Trials

• Q&A

• PAP Foundation

Mission statement

PAP community

How to get involved



 

Pulmonary Alveolar Proteinosis (PAP)

• Normally our body makes a substance called surfactant to coat 

the alveoli (air sacs) of the lungs

• Surfactant is made up of lipids, proteins, and cholesterol and 

helps prevent the air sacs from collapsing

• PAP is a condition where surfactant builds-up in the alveoli (air 

sacs) of the lungs
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Pulmonary Alveolar Proteinosis (PAP)

• Immune cells called “alveolar macrophages” normally keep 

the air sacs clean by removing any extra surfactant from the 

lung

• In PAP, these cells do not mature since they are denied a 

normally occurring protein called Granulocyte Macrophage 

Colony-Stimulating Factor (GM-CSF)

• This leads to a build-up of surfactant in the lungs which 

results in the symptoms of PAP
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PAP Demographics

• Rare lung disease: 7 patients per 1,000,000 population

Roughly 2,300 patients in the US

More than 50,000 patients in the world

• More frequently seen in males 

• More frequently seen in smokers

• Typically occurs in the prime of life (age 25-50)
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PAP Causes

Primary PAP (~90% of cases) 

An autoimmune disease where antibodies in the blood and 

lungs block the naturally occurring GM-CSF, preventing the 

alveolar macrophages from maturing. Primary PAP is also 

called “idiopathic”(from unknown cause). 

Secondary PAP (~10% of cases) 

Occurs as a result of blood disorders, medications, infections, 

or large inhalation exposures.
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PAP Symptoms

• Shortness of breath

• Cough

• Chest pain

• Fatigue

• Low oxygen

• Respiratory failure (in severe cases)
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PAP Diagnosis

PAP impacted Lungs CAT Scan shows a 

pattern called “crazy paving”
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Normal Lungs

CAT Scan



 

PAP Diagnosis

• Diagnosis can be made with a bronchoscopy

• For “Primary PAP” (autoimmune; most common type), a 

blood test showing elevated levels of the GM-CSF antibody 

is nearly 100% accurate for diagnosis 

• There is no need for lung biopsies but given the rarity and 

lack of experience with PAP, many patients still get biopsies 

– these can help with diagnosis but do not identify the 

cause (i.e., primary or secondary)
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PAP Complications 

• Low oxygen requiring home oxygen 

• Respiratory failure requiring ventilator support or lung 

transplant

• Infections involving the lung and other parts of the body, 

most commonly by a bacteria called Nocardia which can 

also cause abscesses in the brain 

• Pulmonary fibrosis (permanent scarring of the lungs)

Appears to occur in 10-20% of PAP patients

Active area of research at UCLA (observational study)
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The Good News

• Most PAP patients will have a relatively normal lifespan with 

proper identification, management, and therapies

• There is lots of hope as there are multiple therapies 

currently being researched by dedicated and caring doctors 

who are united with the PAP community

through the PAP Foundation and 

the Rare Lung Diseases Consortium
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We are 
finally clean!



 

PAP Therapies
• Whole lung lavage – performed in operating room under 

general anesthesia (you are asleep) with typical 1-2 day 

hospital stay

• Patients can require 30+ liters of the salt water “lavage” to 

thoroughly wash out each lung (~16 gallons for both lungs!)

• Generally effective but invasive (risky) and the benefit is 

only temporary (until surfactant fills the lungs again)

13



 

PAP Therapies
Give GM-CSF back to the alveolar macrophages (immune cells) to 

allow them to mature and work properly again

• Systemic version (GM-CSF injections) tried years ago with moderate 
success but there was concern over systemic side effects

• Inhaled version tested in Japan and Europe

• 62% of patients improved with this therapy in Japan

• European data being collected/finalized

• No significant toxicity reported thus far

• US clinical trials in progress (both available at UCLA)

• Phase 1 Safety Study – 5 patients completed; data being analyzed

• Phase 3 GM-CSF Treatment Study - In progress sponsored by Savara 
Pharmaceuticals and enrolling at UCLA and other US sites Summer 2018

14



 

Why Replacing GM-CSF Works
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Start here



 

GM-CSF Clinical Trials 
Available at UCLA

Phase 1 Safety Study

•4-5 day commitment with one overnight stay, one dose of 

inhaled GM-CSF medication, 2 bronchoscopies with mini 

lavages performed

•All expenses including travel paid

•$300 for completing the study
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 This is the study required for FDA approval of inhaled GM-CSF 
*full details of the trial are available from the activated trial sites & clinicians 

GM-CSF Clinical Trials 
Available at UCLA

Phase 3 GM-CSF Treatment Study

• Clinical trial with 11 visits lasting 24 weeks

• Randomized to 3 tracks: (i)continuous medication, (ii) intermittent 
medication (7 days on/7 days off), or (iii) placebo (sugar pill)

• After 24 weeks all patients have option to go on “open-label” 
treatment for 24 weeks (7 days on/7 days off) at no cost

• Able to get whole lung lavage as needed during the trial through your 
normal physician and insurance

• All expenses including travel paid

• $1,100 for completing the study
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How it works in medical charting language:

Start here

V – Visit
W – Week
F-up – Follow up



 

Other PAP Therapies

Get rid of the antibodies that are inactivating the GM-CSF

•Option 1: Rituxan

• A chemotherapy type agent 
• Knocks out all of the body’s B cells (cells in your body that make 

antibodies)

•Option 2: Plasmapharesis

• A machine that filters your blood to get rid of antibodies quickly 
• Requires large IV in leg or neck
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Upcoming Therapies of Interest

Decrease cholesterol to reduce the severity of the disease

•Pioglitazone (medication often used for diabetes) 

• Helps the alveolar macrophages (immune cells) clear out 
cholesterol and surfactant

• Found to significantly improve PAP lung disease in mice
• Clinical trial in progress at Cincinnati Children’s

•Statins (medications used commonly for high cholesterol) 

• Improves PAP lung disease in mice by reducing cholesterol levels 
• We have seen cases of patients improving on statins 
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Other Therapies 
• Oxygen

• Pulmonary rehabilitation (structured exercise program tailored to 
people with lung disease)

• Prevention of infections

• Hand washing

• Antibiotics – I routinely prescribe antibiotics 2-3 times per week in an 
attempt to prevent Nocardia and other infections seen in PAP 

• Routine vaccines including annual flu vaccine 

• Lung transplant 

• Last resort but the only therapy for severe permanent lung scarring

• Unfortunately PAP has been reported to recur after lung transplant
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Discussion of National 
Registry and Cincinnati 

Clinical Trials 
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Open Forum for Q&A
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Tisha Wang, MD
Vice President/Clinical Director, PAP Foundation

PAP Foundation Overview



 

PAP Foundation

Recently reinvigorated with the goals of 

uniting the PAP community & finding a cure for PAP

President: Christopher Hameetman (PAP patient from LA)

Scientific Director: Bruce Trapnell, MD (Cincinnati Children’s)

Clinical Director and VP: Tisha Wang, MD (UCLA) 

Second VP: Steve Park (PAP patient from Denver)

Secretary/Treasurer: Brenna Carey, MS, PhD (Cincinnati Children’s)

Special Advisory: Judith Sumner (mother of a PAP patient from Orange County)



 

PAP Foundation

Our Mission Statement 

To increase awareness of PAP 

and create an informed and connected 

global PAP Community 

from which we can achieve our ultimate goal of 

funding promising research 

in our pursuit of a cure for PAP

www.papfoundation.org

http://www.papfoundation.org


 

www.papfoundation.org

http://www.papfoundation.org


 

The Importance of a Community

• To prove a therapy works and get FDA approval (which then will 
force insurances to pay for effective medications), we must 
complete clinical trials

• To complete clinical trials in a timely fashion, we need to know 
who and where the patients are, especially when the disease is 
very rare like PAP

• To advocate as patients and families for ongoing research in an 
area that otherwise would not get much attention 

• To raise $$$ to help the research move faster

• Our goal is for every PAP patient to be in our national registry



 

The Power of a Patient Foundation

The LAM Foundation has raised $25 million with $14 million that has directly 
funded research. This facilitated a clinical trial which led to the first FDA-
approved medication for this disease.



 

How to Get Involved

For those who would like limited commitment:

❑ Subscribe to receive emails on www.papfoundation.org

❑ Sign up for the national PAP registry (we can help you do that today!) 

❑ Consent to participate in our observational study on pulmonary fibrosis

❑ Follow the PAP Foundation on Facebook & Twitter

❑ Set your Amazon Smile Charity to PAP Foundation

You would shop through smile.amazon.com (not amazon.com and not the 
mobile app) to get rebates 

❑ Donate now and annually to the PAP Foundation



 

How to Be SIGNIFICANTLY Involved
❑ Do everything listed in the previous slide!

❑ Sign up for one or both inhaled GM-CSF trials so we can finish the 
studies and get this medication approved ASAP

❑ Attend the Rare Lung Diseases Consortium Conference in Cincinnati, 
Ohio (September 7-9)

❑ Attend the 2nd Annual “Golfing for a Cure” Tournament in Colorado 
(June 23)

❑ Become a PAP Foundation patient liaison

❑ Help organize and hold PAP Foundation fundraisers and/or patient 
education days (like today!)

❑ Help “blast” the PAP Foundation on social media and get your friends 
and family engaged and involved

❑ Join the PAP Foundation Executive Committee &/or Board
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Thank you so much for 
attending today!

This is our time - let’s make a difference together.


