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Goals and Objectives

1. Identify referral criteria for lung transplant consideration

2. Recognize modifiable and non-modifiable risk factors affecting 
post-transplant outcomes

3. Recognize opportunities for optimization of the pre-transplant 
patient

4. Identify ways to supply high oxygen for exercise

5. Recognize general lung transplant patient experience

6. Recognize new technologies expanding access to lung 
transplant



MILESTONES OF LUNG TRANSPLANTATION

1963-First 
Human 
LTXP(Dr 
Hardy) MS 
18 days

1983-
Successful 
single LTXP

Dr J Cooper 
Toronto 6 
years

1986 first 
Double lung 
transplant

2005 Lung 
allocation 
score 
changing the 
priority to 
severity based 
metrics from 
time based 
transplant

2006-2020 Era 
of lung 
perfusion 
EVLP and 
donation 
after cardiac 
death (DCD)

1992-Duke LTXP

2023-Duke 2500 TXP

2025- Duke 2700 TXP
& Duke robotic lung 
transplant



Indications for Lung Transplantation

Adults with end-stage lung disease who meet the following 
general criteria:

 1. High (>50%) risk of death from lung disease within 
2 years 

 2.High (>80%) likelihood of 5-year survival post-
transplant from a general medical perspective 
provided that there is adequate graft function.

COPD Cystic 
Fibrosis

Bronchiectasis ILD Pulmonary 
Arterial 
Hypertension

Sarcoidosis

Pulmonary Graft vs Host Disease IPF- Pulmonary Fibrosis Lymphangioleiomyomatosis (LAM)



Lung Transplant by Diagnosis

More 
transplants for 
folks with IPF

International Thoracic Organ Transplant (TTX) Registry Data Slides

Fewer transplants 
needed for folks with 
CF d/t new CF drugs



Survival Outcomes Improving

International Thoracic Organ Transplant (TTX) Registry Data Slides

Recent 
advancements= 
more transplants + 
better survival



Who is lung transplant for?

 Are they sick enough to justify the risks of the transplant surgery?

 Will lung transplant help their our Quality of Life?

 Do they have other medical problems that might get worse with transplant? 

 Or do they seem relatively healthy except for their lung disease?

 Are they physically and emotionally strong enough? 

 Do they have the caregiver support?  

 Do they have reasonable financial resources or social support for fundraising?  



Contraindications for transplant:
*Patient desire

*Malignancy/ cancer (in 
last 2 years/ prefer 5 
years free) 

*untreatable other 
organ system 
dysfunction
*non-curable chronic 
infections

*Limited functional 
status (eg. Non-
ambulatory) 

*Nonadherence

*Psychiatric/ cognitive
condition that impairs care 
or adherence

The Journal of Heart and Lung Transplantation, Vol 40, No 11, November 2021 

*Active substance use 
or dependence

Modifiable conditions can and should be optimized

*absence of social support



High Risk Factors to consider: *Age > 70

*CAD requiring bypass grafting

*EF< 40%

*severe esophageal dysmotility

*untreatable hematological 
disorders

*BMI > 35 or < 16

*limited functional status/ frailty

The Journal of Heart and Lung Transplantation, Vol 40, No 11, November 2021 

*psychological or cognitive 
conditions that may interfere with 
adherence

*Unreliable caregiver support

*certain respiratory infections

*skeletal chest wall or spinal 
deformity expected to cause post-
txp restriction

*on ECMO

*Retransplant 

Modifiable conditions should be optimized



Mild Risk Factors to consider: *Age 65-70
*mild to moderate CAD

*severe CAD amenable to stent placement 

*hx of CABG    *EF 40%-50%

*GFR 40-60

*PVD

*severe GERD

The Journal of Heart and Lung Transplantation, Vol 40, No 11, November 2021 

*esophageal dysmotility

*thrombocytopenia, leukopenia, or anemia

*osteoporosis

*BMI 30-35 or 16-17

*frailty

*hypoalbuminemia

Modifiable conditions should be optimized

*poorly controlled diabetes

*edible marijuana use

*easily treatable respiratory infections

*HIV with undetectable viral load

*prior chest surgery or pleurodesis

*on ventilator



COPD
Referral Criteria

 FEV1 < 40 and/or DLCO < 30%

 Oxygen dependence

 Hypercarbia

 Frequent acute exacerbations

 Bode Score 5-6 and increasing >1 over past 24 
months

 Clinical deterioration despite maximal 
treatment –medical + devices

 Poor QOL unacceptable to the patient

Listing Criteria

 BODE score 7-10

 FEV1 < 20% predicted

 Presence of moderate to severe 
pulmonary hypertension

 History of severe exacerbations

 Chronic hypercapnia

The Journal of Heart and Lung Transplantation, Vol 40, No 11, November 2021 



ILD

Referral

 FEV1 < 80% and/or DLCO < 40%

 Any dyspnea related to lung disease

 Any form of pulmonary fibrosis with decline in FVC 10%, decline 
in DLCO 15%, or decline in FVC 5% in past 2 years.

 Any O2 requirement, even if only during exertion

 Clinical deterioration despite maximal treatment 

 Poor QOL unacceptable to the patient

 For evidence of UIP, refer at time of diagnosis.

 For inflammatory ILDs, refer at progression of disease. 

 For connective tissue disease or familial pulmonary fibrosis, refer 
early to assess extrapulmonary manifestations 

Listing

 Any form of pulmonary fibrosis with 
decline in FVC 10%, decline in DLCO 
10%, or decline in FVC 5% in past 6 
months.

 Desaturation to < 88% on 6 minute walk 
test.

 > 50 m decline in 6 minute walk test 
distance in the past 6 months 

 Pulmonary hypertension on right heart 
catheterization or 2-D ECHO

 Hospitalization because of respiratory 
decline, pneumothorax, or acute 
exacerbation.

Refer early 
d/t lack of 

stability 

The Journal of Heart and Lung Transplantation, Vol 40, No 11, November 2021 



Cystic Fibrosis

Referral
 FEV1 < 40%

 Oxygen dependence

 Hypercarbia

 Secondary pulmonary hypertension

 Frequent exacerbations

 Progressive decline in lung function, requiring ICU care

 Recurrent or refractory pneumothorax

 Six-minute walk distance < 400 meters

 Massive hemoptysis (>240 mL)

 Clinical deterioration despite maximal treatment 

Listing

 FEV1 < 25% predicted

 Rapid decline in lung function

 Frequent and/or lengthy hospitalizations

 Any exacerbation requiring mechanical 
ventilation

 Chronic respiratory failure with hypoxemia 
or hypercapnia

 Presence of moderate to severe 
pulmonary hypertension

 Worsening nutritional status

 Recurrent massive hemoptysis

 Chronic hypercapnia

Regular 
communication 
between CF and 
transplant centers 

is encouraged

The Journal of Heart and Lung Transplantation, Vol 40, No 11, November 2021 



Non-CF Bronchiectasis

Referral
 FEV1 < 40%

 Oxygen dependence

 Hypercarbia

 Secondary pulmonary hypertension

 Frequent exacerbations

 Progressive decline in lung function, requiring ICU 
care

 Recurrent or refractory pneumothorax

 Six-minute walk distance < 400 meters

 Massive hemoptysis (>240 mL)

 Clinical deterioration despite maximal treatment 

Listing
 FEV1 < 25% predicted

 Rapid decline in lung function

 Frequent and/or lengthy 
hospitalizations

 Any exacerbation requiring 
mechanical ventilation

 Chronic respiratory failure with 
hypoxemia or hypercapnia

 Presence of moderate to severe 
pulmonary hypertension

 Worsening nutritional status

 Recurrent massive hemoptysis

 Chronic hypercapnia

Same as with CF though providers should recognize that prognosis is variable with 
many patients experiencing a more stable course.

The Journal of Heart and Lung Transplantation, Vol 40, No 11, November 2021 



PAH- Pulmonary Hypertension

Referral

 REVEAL risk score 8 despite appropriate PAH 
therapy

 Significant RV dysfunction despite therapy

 Need for IV or SC prostacyclin therapy

 Progressive disease (or hospitalization) despite 
appropriate therapy 

 Known or suspected high-risk variants

 Signs of secondary liver or kidney dysfunction 
due to PAH

 hemoptysis

Listing

 REVEAL risk score >10 on 
appropriate therapy, including IV 
or SC prostacyclin analogues

 Progressive hypoxemia, 
especially in patients with PVOD 
or PCH

 Presence of moderate to severe 
pulmonary hypertension

 Progressive, but not end-stage, 
liver or kidney dysfunction due to 
PAH

 Life-threatening hemoptysis

The Journal of Heart and Lung Transplantation, Vol 40, No 11, November 2021 



Lymphangioleiomyomatosis (LAM)

Referral
 Referral for any individual with LAM who has any of 

the following despite mTOR inhibitor therapy:  

 Severely abnormal lung function (e.g. FEV1 < 30% 
predicted)  

 Exertional dyspnea (NYHA class III or IV)  

 Hypoxemia at rest  

 Pulmonary hypertension  

 Refractory pneumothorax

Listing
 Meets the referral criteria and has 

evidence of disease progression 
despite mTOR inhibitor therapy.

 Cessation of mTOR inhibitor therapy 
at the time of transplant but not 
required for wait-listing (d/t impaired 
wound healing)

The Journal of Heart and Lung Transplantation, Vol 40, No 11, November 2021 



Sarcoidosis
Referral

 FEV1 < 50%

 Oxygen dependance

 Hypercarbia

 Secondary pulmonary hypertension

Listing

 Meets the referral criteria and 
has evidence of disease 
progression despite mTOR 
inhibitor therapy.

 Cessation of mTOR inhibitor 
therapy at the time of transplant 
but not required for wait-listing 
(d/t impaired wound healing)

The Journal of Heart and Lung Transplantation, Vol 40, No 11, November 2021 



Retransplant, Pulmonary Graft vs Host 
Disease, ARDS, & Other Lung diseases

Referral
 Survival after re-transplant is inferior.  

 For patients being considered for lung re-transplant, 
emphasize understanding the possible reasons for the 
initial transplant graft failure, such as alloimmunization, 
poor adherence, gastroesophageal reflux, or 
repeated infections

 Hypoxia

 Hypercarbia

 Clinical deterioration despite maximal treatment 

Listing
 Worsening lung function or clinical 

deterioration. 

 Persistent requirement for mechanical 
ventilatory support and /or ECLS without 
expectation of clinical recovery and with 
evidence of irreversible lung destruction.

The Journal of Heart and Lung Transplantation, Vol 40, No 11, November 2021 



Early referral allows time for candidate optimization

When should patients be referred 
for lung transplant? 



Role of Local Care Team Providers in the Pre-Transplant Phase
(you & primary pulmonologist)

• Recognize signs of worsening lung function 
or disease progression

• Ask patients if they have thought about lung 
transplant as treatment option

• Support and encourage work on modifiable risk 
factors (frailty/ strength, nutrition, substance use, 
fundraising, social/psych support, self-education, 
comorbidities, and vaccinations)

• Communicate directly or encourage patients to 
communicate with transplant team esp when 
lung disease progresses



Lung transplant Guidelines—Change over time with more data

1990
*Focus on Age limits

Heart Lung-55 years
Single lung -65 years

Bilateral Lung-60 years

(Older patients=worse survival)

2021
* No absolute age limit

*focus on frailty 
*focus on nutrition

Weill, David, et al. "A consensus document for the selection of lung transplant
candidates: 2014—an update from the Pulmonary Transplantation Council of the
International Society for Heart and Lung Transplantation."
The Journal of Heart and Lung Transplantation 34.1 (2015): 1-15.

Orens, Jonathan B., et al. "International guidelines for the selection of lung transplant 
candidates: 2006 update—a consensus report from the Pulmonary Scientific Council of 
the International Society for Heart and Lung Transplantation."
The Journal of heart and lung transplantation 25.7 (2006): 745-755.

Valapour et al. OPTN/SRTR 2021 Annual Data Report: Lung. Am J Transplant. 
2023 Feb;23(2 Suppl 1):S379-S442



Malnutrition

Catabolic 
state

Increased 
caloric 
needs

Low appetite

Wound 
healing 
issues

Diaphragm 
weakness

Impaired 
Immune 
response

Adverse effects of poor nutrition



Adverse effects of frailty
 Frailty reflects decline in multiple 

physiological systems impairing 
an individual's cellular repair 
mechanisms and homeostasis 
maintenance.

Frailty reflects age-related 
deterioration which can result in 
functional limitations and susceptibility 
to adverse outcomes

Frailty reflects increased vulnerability
to external stressors and adverse 
outcomes, including mortality,  
admissions, and falls

Frailty reflects disability and 
comorbidity

Dent E, Kowal P, Hoogendijk EO: Frailty measurement in research and clinical practice: A review
Eur J Intern Med 2016, 31:3–10



Multiple



Measuring Frailty: 
Short Physical Performance Battery(SPPB)

• Kon SS, et al.: Gait speed and readmission following hospitalization for acute exacerbations of COPD: a prospective study. Thorax 2015, 
70:1131–1137. 

• Nolan CM, et al: Gait speed and prognosis in patients with idiopathic pulmonary fibrosis: a prospective cohort study. Eur Respir J 2019, 53. 
• www.Sppbguide.com

Balance      4 m walk  speed       5xSit to stand

SPPB/4MGS  predicts 
risk 

--Readmission for COPD 
exacerbation

Predicts  
Mortality in IPF 

patients
Balance                   Gait speed                      Sit to stand



Wilson ME, et al: Pre-transplant frailty is associated with decreased survival after lung transplantation. 
Journal of Heart and Lung Transplantation 2016, 35:173–178

Prevalence =45% 
For a ratio of 0.25 HR for 

death=2.28

Poor outcomes in frail patients



Benefits of rehabilitation prior to transplant

*Improved exercise capacity

*decreased Depressive
symptoms 

*increased QOL.

Byrd R, et al. A 1-Month Physical Therapy-Based Outpatient Program for Adults Awaiting Lung 
Transplantation: A Retrospective Analysis of Exercise Capacity, Symptoms, and Quality of Life. 
Cardiopulm Phys Ther J. 2019 Apr;30(2):61-69.



Florian J, Watte G, Teixeira PJZ, et al. Pulmonary rehabilitation improves survival in patients with idiopathic pulmonary 
fibrosis undergoing lung transplantation. Sci Rep. 2019;9:9347.

Rehabilitation = Better 
outcomes

Increased exercise capacity  
pre transplant = improved    

early outcomes

IPF patients completing 
36 sessions = lower risk 

of death post txp

Benefits of rehabilitation prior to transplant





Opportunities for Optimization 
of the Pre-Transplant Patient

 Benefits of Pulmonary Rehabilitation

 Improve exercise capacity, mood, and QOL

 Address components of frailty

 Lower risk of death post-surgery, improve early outcomes post-surgery

 Referral to Pulmonary Rehabilitation

 COPD, ILD, PAH, CF, Bronchiectasis, etc. 

 Evaluation with Healthcare Team (i.e. Physical Therapist and Respiratory Therapist)

 Comprehensive medical and exercise history, vital sign interpretation, strength testing

 6-Minute Walk Test (6MWT), Short Physical Performance Battery (SPPB), questionnaires

 Plan of Care: includes frequency and duration of therapy, rehab goals



Rehab Before/During Referral Process

 Begin working on exercise 
capacity and activity tolerance 
through progressive endurance 
and resistance training

 Identify appropriate patients to 
refer for lung transplant*

 Provide education about basic 
breathing techniques and airway 
clearance

 Evaluate supplemental oxygen 
needs at rest vs activity (EOTT); MD 
update orders for home use 

https://www.lincare.com/-
/media/Project/Lincare/Images/Oxygen
/concentrators/Caire/CAIRE-NewLife-
Intensity-10-
774x574.jpg?h=574&iar=0&w=774&hash=F
43786A461DFB70621A4E01A54F17708

https://medicalsupplygroup.com/cdn/sh
op/products/hcs8708m-001_51bcd113-
a14b-4a52-aa2b-
d829aa590caa.jpg?v=1647007812&width
=900

https://www.homelifecare.com/wp-content/uploads/2016/10/O2-Tanks-400.jpg



Rehab Before/During Referral Process

 Educate about appropriate oxygen use with activity
 Address specific barriers for transplant candidates

 Smoking cessation/relapse prevention

 Alcohol use

 Weight loss, Nutrition

 Psychosocial issues – weaning off anxiety medication, appropriate caregivers, 
fundraiser goals

 Work towards physical requirements for transplant including endurance 
training and strength training



Pre-transplant Rehabilitation 

Wickerson L,, Mathur S. Physical rehabilitation for lung transplant candidates
and recipients: An evidence-informed clinical approach. World J Transplant. 
2016 Sep 24;6(3):517-31.



Duke Pulmonary Rehabilitation Program

 Approximately 23 session, 5 days per week

 Includes:
 Walking 20-30 minutes
 Biking 20 minutes
 Strength training
 Balance and flexibility exercises
 Breathing retraining

 Education lectures

 *Access to Dietician and Health Counselor

 *Required before and after lung transplant

 *Providers: PT, RT



Physical Requirements for Transplant

 Pre-Lung Transplant goals at Duke (varies by center):

 Walk at least ½ mile in 20 minutes without a rest break, consistently

 Bike for 20 minutes without a rest break

 Resistance training for upper and lower extremities

 Walk >1000 ft on 6MWT, without a rest break

 Attend rehab 5 days per week

 Educational sessions about transplant process



Exercise Considerations

 Continuous or intermittent monitoring of vital signs with various activity

 SpO2, HR, BP, EKG, RPE

 Modes of exercise

 Consider safety and tolerance of each patient as they progress

 Restrictions

 Vital signs, comorbidities (i.e. CAD, OP, PAH, pain, anxiety/depression), 
clinic/equipment related access

 Progression of disease

 Oxygen requirements, changes in activity tolerance, signs of 
infection/exacerbation



Exercising with Increasing Oxygen 
Requirements

 Flow meters 

 Partial Rebreather

 Forehead probe for pulse oximeter 

 Headbands, Velcro straps

 Regulators with higher LPM capacity 
for home use



Exercising with Increasing Oxygen 
Requirements

 Y-connectors

 Extra tubing and connectors

 Rollators with oxygen tank holder 
attachments (single or double)



Stable Waiting from Home Rehab Program

 After a patient completes initial pre-transplant rehab, their circumstances may qualify 
them to return home while they wait for an organ offer 

 Ideal for long expected wait times, financial constraints, and "stable" lung disease

 continue daily exercise 

 log exercise in an app or on paper

 Independently monitor & log vital signs before and during exercise 

 Weekly telephone call with PT to assess compliance, exercise progression, and health 
status

 monthly in person assessment with PT and transplant MD to ensure stability of lung 
disease (not getting sicker)

 Consistency and communication is key to success



Stable Waiting from Home Rehab Program

 Considerations include:

 Access to equipment at home or at local gym 

 Access to enough oxygen required for exercise 

 Meeting physical requirements for transplant center consistently

 Travel time to Duke (< 2 hours)

 expected wait time

 Financial/ caregiver constraints (conserving resources for post op care)



What should patients expect when referred for transplant

Stable waiting from 
home

Wait listingRelocationFull EvalLimited 
Eval

Consult 
only
(+/-
remote 
consult)

Records 
Review

Phase 7Phase 6Phase 5Phase 4Phase 3Phase 2Phase 1
On-going/ Weekly multidisciplinary
listing conference discussion of patients in each phase:
* test & assessment results
* current health status
* and recommendations for future plan of care 
(modify risk factors and/or listing)

Patient and referring MD receive follow up communications after 
listing conference discussion



What should patients expect when referred for transplant

Phase 1: 
Records Review 

by transplant 
pulmonologist

Phase 2:

Consult only 

(+/- remote consult)

(initial meeting with Txp
pulmonologist, PFTs, ABG, labs, 

sputum, CXR, EOTT)

Phase 3:

Limited Eval
(meeting with Txp pulm, SW, psych, 

nutrition, finance, PFTs, ABG, 
sputum, UA, CXR, EOTT, extensive 

labs (25+ tests): ABO, 
serologies/titers, HLA antibodies for 

matching, A1c, nicotine, drug 
screen, A1c, hormones, pregnancy, 

etc) 

Phase 4:

Full Eval 
(all the meetings & tests as the limited 

eval PLUS: meet with Lung txp surgeon, 
txp cardiologist, & get CT scan, VQ 
scan?, BaS, EKG ,ECHO, RHC (<50), 

R&LHC (>50), diaphragm flouro) 

LISTING CONFERENCE 
review of assessments and studies + 

next steps to POC

FOLLOW UP COMMUNICATION:
(further eval studies and/or work on 

modifiable risk factors)

Not a 
candidate

Too early, too late, 
contraindications

Limited 
Eval

Full Eval

Relocation

Consult 
only



What to expect between evaluation appointments? 



What should patients expect when referred for transplant

Phase 1: 
Records Review 

by transplant 
pulmonologist

Phase 2:

Consult only 
(initial meeting with Txp

pulmonologist, PFTs, ABG, labs, 
sputum, CXR, EOTT)

Phase 3:

Limited Eval
(meeting with Txp pulm, SW, psych, 

nutrition, finance, PFTs, ABG, 
sputum, UA, CXR, EOTT, extensive 

labs (25+ tests): ABO, 
serologies/titers, HLA antibodies for 

matching, A1c, nicotine, drug 
screen, A1c, hormones, pregnancy, 

etc) 

Phase 4:

Full Eval 
(all the meetings & tests as the limited 

eval PLUS: meet with Lung txp surgeon, 
txp cardiologist, & get CT scan, VQ 
scan?, BaS, EKG ,ECHO, RHC (<50), 

R&LHC (>50), diaphragm flouro) 

LISTING CONFERENCE 
review of assessments and studies + 

next steps to POC

FOLLOW UP COMMUNICATION:
(further eval studies and/or work on 

modifiable risk factors)

Not a 
candidate

Too early, too late, 
contraindications

Limited 
Eval

Full Eval

Relocation

Consult 
only



Pretransplant Education Classes during Relocation
weekly via zoom & on demand 

completed during Relocation phase

 Transplant Surgery Class #1

https://cepd.warpwire.com/w/sy0AAA/

 Transplant Medicine Class #2

https://cepd.warpwire.com/w/uy0AAA/

 Home Care After Discharge Class #3

https://cepd.warpwire.com/w/ty0AAA/

 Infections and Donors with Risk Criteria Class #4

https://cepd.warpwire.com/w/vS0AAA/

 Rejection Class #5

https://cepd.warpwire.com/w/uS0AAA/

 Transplant Long Term Care Class #6

https://cepd.warpwire.com/w/tS0AAA/



What should patients expect when Listed and Transplant
Phase 5:

Relocation
come to Durham and work out to get in 
tip top shape for surgery, participate in 
pre-txp education classes. Meet again 

with Txp pulmonologist, Txp surgeon, 
pharmacy, nutrition, Txp cardiology, 

Labs: 2nd ABO, HLA antibodies for 
matching, CBC, CMP, mag, PFT, ABG, 

CXR, sputum)

Phase 6:

Listing
Still working out to 
maintain strength

Awaiting donor match 

while living in Durham

Phase 7: 

Listed/ Stable 
waiting from 
home Rehab 

After completing 
pretransplant rehab, still 
working out to maintain 

strength
Awaiting donor match 

from home

Transplant Phase 
& hospital stay
(few weeks to months 

depending; support of TC)

Relocation 
& lifelong f/u

Post transplant initial 
follow up & 

post-op rehab 
(4-6 weeks of weekly clinic visits, 

bronch, endo, nutrition, SW, 
pharmacy, psych, GERD eval)

daily workouts with rehab

Post TC support



Recovery from Transplant

 Regaining strength is slow process

 Harder than people expect

 Pre-transplant strength is important

 Complications are the norm: 

 blood clots, infections, rejection, feeding tube, diabetes, 
abnormal heart rhythms, airway issues

 Adjusting to medications and their side effects

 Stress, anxiety, depression

 Slowly return to normal activity and 
independence

 Heavy reliance on caregivers and staff for support at first



What should patients expect after transplant? 

 Lifelong follow up
 Balance between preventing rejection with immunosuppression while preventing infections. 

During first year:
• Weekly to monthly bloodwork to 

check IS drug levels

• Lung Txp MD visit &bronch q3mo 

• Frequent trips to Durham

After first year: 
• Weekly to monthly bloodwork to check IS drug levels

• Lung Txp MD visit q4-6mo

• annual bronch

• dermatology q6mo

• treating any infection

• treating acute rejection 

• treating & preventing CLAD- 40-45% of deaths between 
1 and 10 years posttransplant are due to chronic lung 
allograft dysfunction)



Who get to the "top of the list?" 
Current System:
Composite Allocation Score (CAS) and Continuous distribution

https://optn.transplant.hrsa.gov/media/jhcppfnd/guide_to
_calculating_lung_composite_allocation_scorepdf.pdf

*Composite Allocation Score
+ continuous distribution value

• 25 pts medical urgency
• 25 pts likelihood of surviving 5 years
• 15 pts matching challenges
• 20 pts listed prior to 18y
• 5 pts prior organ donor
• 10 pts continuous distribution value

• Continuous distribution value= 
based on distance of donor. More 
pts if donor closer to transplant 
hospital

• Avg ~ 20-25pt. High ~ 40-45pts
• Aim to help sickest patients be 

highest on the list



Duke Lung Transplants by Year (1992–2025)

https://optn.transplant.hrsa.gov/data/view-data-reports/center-data/

CAS 
implemented

109



Lung Transplant Team
Transplant Pulmonologists
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Hakim Azfar Ali, MD
Fellowship Director

Scott Palmer, MD
Scientific Director

John Reynolds, MD
Medical Director

Jamie Todd, MD

Katherine Young, MD

Matt Pipeling, MD

Jordan Whitson, MD Alexander Graham, MDBrandon Menachem, MD Deepika Kulkarni MD Lake Morrison MD



Lung Transplant Team

Jacob Klapper, MD
Surgical DirectorMatthew Hartwig, MD

Transplant Surgeons

Kunal Patel,  MD Hiroshi Date MD



Expanding access through surgical innovation

Nakajima D, Date H. Living-donor lobar lung transplantation. J Thorac Dis. 2021 
Nov;13(11):6594-6601. doi: 10.21037/jtd-2021-07. PMID: 34992838; PMCID: PMC8662478.

Outcome comparison



Expanding access through surgical innovation

Nakajima D, Date H. Living-donor lobar lung transplantation. J Thorac Dis. 2021 
Nov;13(11):6594-6601. doi: 10.21037/jtd-2021-07. PMID: 34992838; PMCID: PMC8662478.



Expanding Access with Newer technologies



Multidisciplinary Lung Transplant 
Team Transplant pulmonologist, transplant surgeon

Transplant pharmacists

Transplant psychologist & transplant psychiatrist
Transplant Social Work
Transplant pharmacist

Transplant coordinators

Transplant Physical therapist
Transplant APPs

Transplant RN Care Coordinators

Transplant nutritionist

Transplant Infectious Disease MD

Transplant dermatology

Transplant Program Specialists

Transplant Medical Secretaries

Transplant Financial Care Coordinator



Expanding Access through community 
partnership

• Host Homes
• Open Arms Apartments
• Greystone Houses of Hope
• Stable Waiting from Home Rehab



Multiple Inpatient unit teams and clinic 
teams working together
CT Surgery ICU & Stepdown, 7800 with APPs, clinic 2f/2g, pulmonary rehab



Goal of Lung Transplant: 
enjoying life!





Questions?


