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24 Feb 2021: Hospitalized for 
COVID-19 Pneumonia 

2 Mar 2021: Progression to ARDS 
requiring mechanical ventilation 



9 Mar 2021: Placed on ECMO 
for Refractory Hypoxemia

4 Apr 2021: Tracheostomy 



7 May 2021: Cannula exchange 19 May 2021: Right Pneumothorax; 
Listed for lung transplant



15 Jul 2021: Bilateral Lung Transplant 
(128 days on ECMO)

2 Aug 2021: Hospital Discharge
(159 hospital days)



Historical Perspective



“…it has been established that lung transplantation is technically
feasible and that the transplant supplies a considerable degree of
of respiratory activity until rejected…

…not only acute and chronic respiratory insufficiency but also cor
pulmonale could be improved by lung homotransplantation if
immunologic rejection could but be prevented. Thus the
widespread clinical application of lung homotransplantation must
await improved means of suppressing the homograft reaction.”
James D. Hardy, M.D.

Hardy. JAMA. 1963.



The world’s known lung transplant efforts, as well as the 
current address of each surgeon and reference to his 
work, are listed chronologically in Table 1…

Twenty-three human lung transplants have been done by 
20 surgeons in North America, Europe, and Asia. 
Seventeen surgeons have each performed one lung 
transplant, and none has done more than two pulmonary 
transplants.

…the most successful effort to date was Derom’s patient 
in Belgium, who survived more than 10 months. In all 
other cases the patients lived less than one month.

Wildevuur and Benfield. Ann Thorac Surg. 1970.



Houston Chronicle. 1 Sep 1968

“Five surgical teams, composed of Methodist Hospital and Baylor University College of Medicine personnel, 
worked for 3 ½ hours to achieve the multiple transplants. 

It was the first heart transplant for DeBakey and the first for Methodist Hospital. 

The lung transplant was the world’s sixth and the first in Houston.”



Hardangervidda National Park, Norway

Borel. Agents Actions. 1976.

1969 Soil sample collected by Sandoz scientist
Hans Peter Frey while vacationing in Norway

1972 Cyclosporine A (OL 27-400) isolated from
Tolypocladium inflatum metabolite 

1972   Antilymphocytic properties first described
1978   Cyclosporine enters clinical trials
1981   First successful heart-lung transplant (Stanford)
1983   Sandimmune receives FDA approval
1983   First successful single lung transplant (Toronto)
1986   First successful bilateral lung transplant (Toronto)



Bilateral
Single

Chambers. J Heart Lung Transplant. 2018.

Worldwide Transplant Volume


Chart1

		1985		1985		1985

		1986		1986		1986

		1987		1987		1987

		1988		1988		1988

		1989		1989		1989

		1990		1990		1990

		1991		1991		1991

		1992		1992		1992

		1993		1993		1993

		1994		1994		1994

		1995		1995		1995

		1996		1996		1996

		1997		1997		1997

		1998		1998		1998

		1999		1999		1999

		2000		2000		2000

		2001		2001		2001

		2002		2002		2002

		2003		2003		2003

		2004		2004		2004

		2005		2005		2005

		2006		2006		2006

		2007		2007		2007

		2008		2008		2008

		2009		2009		2009

		2010		2010		2010

		2011		2011		2011

		2012		2012		2012

		2013		2013		2013

		2014		2014		2014

		2015		2015		2015

		2016		2016		2016



Single Lung

Bilateral/Double Lung

Total

Number of Transplants

4

1

5

3

3

6

21

11

32

33

36

69

108

52

160

233

152

385

415

250

665

550

326

876

639

417

1056

663

497

1160

699

597

1296

689

619

1308

739

678

1417

762

685

1447

805

691

1496

816

819

1635

861

852

1713

853

1050

1903

780

1158

1938

814

1324

2138

923

1561

2484

921

1788

2709

907

1934

2841

887

2022

2909

944

2242

3186

933

2529

3462

1005

2755

3760

940

2812

3752

995

3047

4042

948

3042

3990

917

3247

4164

911

3643

4554



Sheet1

		Year		Single Lung		Bilateral/Double Lung		Total		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		Title		Cohort		p-value(s)		Median survival		Logo year		Citation		Data range

		1985		4		1		5																																														4. Number of Transplants by Year and Procedure Type								2018		citation		33

		1986		3		3		6

		1987		21		11		32

		1988		33		36		69

		1989		108		52		160

		1990		233		152		385

		1991		415		250		665

		1992		550		326		876

		1993		639		417		1056

		1994		663		497		1160

		1995		699		597		1296

		1996		689		619		1308

		1997		739		678		1417

		1998		762		685		1447

		1999		805		691		1496

		2000		816		819		1635

		2001		861		852		1713

		2002		853		1050		1903

		2003		780		1158		1938

		2004		814		1324		2138

		2005		923		1561		2484

		2006		921		1788		2709

		2007		907		1934		2841

		2008		887		2022		2909

		2009		944		2242		3186

		2010		933		2529		3462

		2011		1005		2755		3760

		2012		940		2812		3752

		2013		995		3047		4042

		2014		948		3042		3990

		2015		917		3247		4164

		2016		911		3643		4554







12



Current Trends



Lung Transplant Rate

Valapour. OPTN/SRTR Annual Data Report.  Am J Transplant. 2021.



Transplant Procedure Type

Valapour. OPTN/SRTR Annual Data Report.  Am J Transplant. 2021.



Transplants by Diagnosis

Valapour. OPTN/SRTR Annual Data Report.  Am J Transplant. 2021.



Transplants by Age

Valapour. OPTN/SRTR Annual Data Report.  Am J Transplant. 2021.



Transplants by Race

Valapour. OPTN/SRTR Annual Data Report.  Am J Transplant. 2021.



Candidate Selection



Relative Contraindications
• Physiologic age matters more than chronologic age
• Mechanical ventilation / ECMO 

• Previous chest surgery – pleurodesis, lobectomy, CABG 

• Colonization with highly resistant organism 

• Hepatitis, HIV infection

• Marginal renal function

• Poor nutritional status

• Significant esophageal dysmotility, achalasia, gastroparesis

• Severe osteoporosis or joint disease, pathologic fractures

Leard. J Heart Lung Transplant. 2021.



Strong Contraindications

Leard. J Heart Lung Transplant. 2021.

• Malignancy** (generally within 5 years) 
• Multiple major organ dysfunction

• Acute infection or sepsis

• Coronary artery disease not amenable to revascularization

• Uncorrectable bleeding diathesis

• Morbid obesity

• Frailty with poor rehabilitation potential

• Lack of social or financial support 

• Inability to cooperate with medical care, noncompliance



• Reason for denial is frequently multi-factorial
• Sometimes non-medical factors drive decision
• Most contraindications are relative
• Selection criteria varies between centers based on 

experience, volume and risk tolerance
• The envelope is expanding 
• Early referral allows time to address modifiable issues 

Leard. J Heart Lung Transplant. 2021.



Lung Preservation
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Chan. Seminars in Cardiothoracic and Vascular Anesthesia. 2020. 

Ex-Vivo Lung Perfusion (EVLP) 



Warnecke. Lancet. 2012,  Cypel. New Engl J Med. 2011. 

Current EVLP Systems 



Next Generation EVLP System



Ali. NEJM Evidence. 2023.





Lungs placed 
in 

LUNGguard 

Landed in 
Houston

Right lung 
removed from 
LUNGguard (lid 

opened)

~7.5 hours 
Time Shift 

Avg Temp: 
7.5°C

Left lung removed 
from LUNGguard

• Obliterative bronchiolitis and pulmonary hypertesion
• Heart transplant previous evening finishing after midnight
• Bilateral lung transplant off cardiopulmonary bypass, extubated post-operative day 2
• Total Ischemic time 723 minutes
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An exchange, not a cure
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42
Raghu and Meyer. European Respiratory Journal. 2012.



“Over the last almost four decades a toxic triad of 
immunosuppressive medicines — calcineurin inhibitors, 
antimetabolites, steroids — has remained essentially the 
same with limited exceptions. These transplant drugs (which 
must be taken once or twice daily for life, since rejection is 
an ongoing risk and the immune system will always regard a 
donor organ as a foreign invader) cause secondary 
diseases and dangerous conditions, including diabetes, 
uncontrollable high blood pressure, kidney damage and 
failure, serious infections and cancers. The negative impact 
on recipients is not offset by effectiveness: the current 
transplant medicine regimen does not work well over time to 
protect donor organs from immune attack and destruction.

My first donor heart died of transplant medicines’ 
inadequate protection of the donor heart from rejection; my 
second will die most likely from their stymied immune 
effects that give free rein to cancer.”

Silverstein. New York Times. 2023.





• Lung transplantation is a life-saving therapy in select candidates 
with advanced lung disease unresponsive to medical therapy

• Advances in candidate selection and pre-operative medical 
management enable rescue of gravely ill candidates

• New ex-vivo perfusion platforms and organ preservation 
technologies enable increased donor lung utilization 

Current State



• Demand for transplants exceeds supply of transplantable lungs 
from deceased donors

• Access to transplant is not equitable
• Low utilization and placement efficiency
• Median survival 6.5 to 7 years after transplant 
• Chronic rejection remains the greatest barrier to long-term survival. 

Nearly 50% incidence at 5 years. 
• Current immunosuppressive drugs associated with infection, 

cancer, cardiovascular, renal and metabolic disease

Challenges



The Future of Transplantation: 
Production of Bioengineered Tissues

Joan E. Nichols MA, PhD
Director, HM Center for Tissue Engineering



What is Tissue Engineering

Nichols JE, La Francesca S, Vega SP, Niles JA, Argueta LB, Riddle M, Sakamoto J, Vargas G, Pal R, Woodson L, Rhudy J, Lee D, Seanor D, Campbell G, Schnadig V,  
Cortiella J. Giving new life to old lungs: methods to produce and assess whole human pediatric bioengineered lungs. J Tissue Eng Regen Med. 2016 Jan 12. 

Scaffold
Protein
Factors

Tissue

Cells
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Scaffold Production
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Native Lung Scaffolds

Trachea

Lung

BIOREACTOR
CHAMBER
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Production of Acellular 
Scaffolds

• Tank from Petco
• Plumbing from Home 

Depot and Lowes
• Boat Plastic
• Tubing from Fish World
• Pumps bought online



Decellularization of Whole Organs

6



Whole Lung Scaffold

7

Skeleton of the Lung



Tissue Engineered Trachea

Cartilage
ring

8
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Cell Delivery Methods

10
30 min at 0.5 ml/min 120 min at 0.5 ml/min



Cell Delivery Methods

11
30 min at 0.5 ml/min 120 min at 0.5 ml/min1

2



12Nichols JE, La Francesca S, Vega SP, Niles JA, Argueta LB, Riddle M, Sakamoto J, Vargas G, Pal R, Woodson L, Rhudy J, Lee D, Seanor D, Campbell G, Schnadig V,  
Cortiella J. Giving new life to old lungs: methods to produce and assess whole human pediatric bioengineered lungs. J Tissue Eng Regen Med. 2016 Jan 12. 

Production of Human 
Bioengineered Lung
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Production of Human 
Bioengineered Lung

Saverio
La Francesca MD

Joaquin 
Cortiella MD
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Gas Exchange in the Lung 

Phase 1

Phase 2



Preclinical Phase 1

Pre-Clinical Transplant Phase 1

1. The left lung was removed from 
a pig (pneumonectomy)

2. Cells were isolated (trachea, 
bronchial, distal lung, vascular)

3. We used the pig’s cells grown on 
a different smaller scaffold to 
make a bioengineered lung

4. The bioengineered left lung was 
transplanted after 30 days
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Preclinical Study Phase I

Day 30 and Day of 
Transplant

Scaffold Alone Day 1

Capillary
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Bioengineered Lung in Incubator
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Lung Ready for Transplantation
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Preclinical Pilot Transplant 
2 Months after Transplantation

BEL

Native 
Lung

NLBEL

RL

Nichols JE, S. LaFrancesca, JA Niles, SP Vega, LB Argueta, L. Frank, DC Christiani, R Pyles, B Hynes, R Zhang, A Miller, J Sakamoto, J Jessica Rhudy, G Hendricks, 
F Begarani,  X Liu, G Vargas, R Pal, I Patrikeev, L Woodson, A  Wacher,  M Grimaldo, D Weaver, R  Mlcak, J Cortiella Science Translational Medicine. vol 10. 
2018



Preclinical Phase 1

10 HOURS

2 WEEKS

1 MONTH

2 MONTHS

Bronchiole
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Phase 2 of Engineered Lung Project

NEXT PHASE
Airway and pulmonary circulation 
will be reconnected
• Pulmonary Circulation
• Goal-establish oxygenation of 
blood
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Timeline for Project

Scaffold
Cell 

Source

Growth 
Factors/ 
Delivery 
Systems

PHASE 
1

4 
years

5 
years

6 
years 3 

years

PHASE 2

3-5 
years

Maturation of the 
pulmonary artery 
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The Engineered Lung Team

Jean Niles MA

Sean 
Winston MD

Lissenya
Argueta PhD

Andrea
Bretttler MS

Andrea
Cantu PhD

Stephanie 
Vega PhD 

Kevin Cyr

Daniil WeaverMaria Grimaldo

Saverio
La Francesca MD

Jason
Sakamoto PhD

Dave Christiani MD Blanca Himes PhD

Harvard
U Penn 

Ghanashyam Acharya 
PhD

Michael Riddle 
MD

Rick Pyles 
PhD

Adam Wacher MD

Luba Frank 
MD

Joaquin Cortiella 
MD

UTMB, Texas

Gracie Vargas PhD

Rahul Pal 
PhD

Lee Woodson MD 
PhD

Ron Mlcak
PhD

Xuewu Liu, 
PhD
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HM Update
Marc L. Boom

May 17, 2023
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Leapfrog Hospital Safety Grade Trend

HMH

Spring 
2023

HMWB

HMSL

HMTW

HMW

HMB

HMCL

Past Scores
Spring 
2012

Fall 
2012

Spring 
2013

Fall 
2013

Spring 
2014

Fall 
2014

Spring 
2015

Fall 
2015 

Spring 
2016

Fall 
2016

Spring 
2017

Fall 
2017

Spring 
2018

Fall 
2018

Spring 
2019

Fall 
2019

Spring 
2020

Fall 
2020

Spring 
2021

Fall 
2021

Spring 
2022

Fall 
2022

A A A B A A A A A A A A A A A A A A A A A A

B A A A A A A A A A B B A A A A A A A A A A

B B A A C C C C C C B A B A A A A A A A A A

B B B B A A A A A A A A A A A A A A A A A A

NSNSNSNSNSNSNSNSNSNSNSNSNSNS A A A A A A A A

B A A A A A A A A A A A A A A A A A A A A A

NSNS A B B A A A B B B A A A A A A A A A A A



3

Newsweek recognized Houston Methodist Hospital 
as one of the World’s Best Hospitals in 2023
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Houston 
Methodist 
Named #40 
on Fortune’s 
List of 
America’s 
Most 
Innovative 
Companies 
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Arianne Dowdell and Ryane Jackson 
named on Becker’s list of 

“Black Healthcare Leaders to Know in 2023”
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Houston 
Methodist 
Baytown 
Hospital 
Milestone:
75th Anniversary
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Houston 
Methodist 
Sugar Land 
Hospital 
Milestone:
25th Anniversary



8

Doctors’ Day 2023

2023 John W. 
Overstreet, M.D. 
Award Honorees:

Dr. Richard Harper
and
Dr. Susan Miller
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The Education 
Institute Held a 
Special Ring 
Ceremony for a 
TAMU Student
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Salute to 
Jim Nantz
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Dr. Michael Reardon Featured in Houston 
Chronicle Article On Cardiac Tumor Program
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