
Introduction

Combined adult heart-lung transplants have 
d e c l i n e d s t e a d i l y  s i n c e a h i g h o f 
approximately  200 cases per year in the early 
1990s to 50 or so cases per year more 
recently.  We’ve seen the same trend in the 
pediatric realm: a steady  decline from 50-60 
cases per year to 10 or less today. In the last 
two years, there was only  one pediatric  heart-
lung transplant performed: it  was for a 15-
year-old patient who presented to our 
institution, St. Louis Children’s Hospital, in the 
fall of  last  year. Simultaneously, the number of 
adult heart (~4,000/year), adult lungs (~4,000/
year), pediatric heart (~100/year) and 
pediatric lungs (~100/year) transplants have 
remained steady. Few centers perform 
pediatric heart-lung transplants and a majority 
perform no more than 1 or 2 per year. Why 
these statistics? 

Certainly, the indications for these procedures 
have not changed. Approximately  a third of  the 
recipients are patients with end-stage 
Congenital Heart  Disease (CHD), a third with 
pulmonary  arterial hypertension, and a final 
third belong to a group of  other indications, 
s u c h a s i n t e r s t i t i a l l u n g d i s e a s e , 
r e t r a n s p l a n t a t i o n , a n d u n i q u e 
cardiomyopathies,  etc. For children, however, 
the scenery  has changed. Early  on, Congenital 
Heart Disease was the most common 
indication, accounting for 50% or more of  the 
cases. Today, isolated pulmonary  arterial 
hypertension is the most common indication 
(~75%). Interestingly, in Europe, adolescents 
with Cystic Fibrosis still account  for a third of 
the recipients. Of  note, over the last three 

decades, the overall age distribution has not 
changed world-wide:  adolescents still make up 
60-70% of the recipients. 
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Figure 1 provides the first glimpse as to the 
reason why  overall outcomes for patients 
have been suboptimal, particularly  for 
patients with Congenital Heart Disease and 
especially  for younger patients (Figure 2). 
Figure 3 clearly  explains the rationale: in 
earlier eras, median survival was barely 
more than a year, with a significant portion of 
that  time spent in the hospital. More recently, 
there has been significant improvement in 
survival,  though there is still a steep drop-
off  in survival immediately  after surgery. 
For patients who survive this perioperative 
risk, however, and who survive to 1-year 
after transplant, their expected median 
survival is more than a decade (Figure 4). 
Not surprisingly, in transplant literature, the 
1-year conditional survival is predicated by 
the immediate perioperative outcomes: 
pa t i en ts who have a d i f f i cu l t and 
complicated post-operative course are less 
likely  to make it to their 1-year anniversary. 
This self-fulfilling prophecy  then impacts the 
long-term outcome of the patients.

The Case

At 16-months old , the pat ient was 
diagnosed with rhabdomyosarcoma. For a 
year, he went through chemotherapy, 
radiation and multiple surgeries before 
entering remission. The boy  continued to 
develop at the same pace as his peers,  but 
in 2012, he collapsed while playing hockey 
with friends.

At first,  the patient’s pediatrician thought it 
was asthma and prescribed him an inhaler, 
but his symptoms did not improve.  The 
family  went for a second opinion,  and the 
patient was given antibiotics for pneumonia. 

Later tests revealed scarring in the patient’s 
lungs resulting from the chemotherapy and 
radiation he received as a child. The 
scarring slowly  progressed, and by  2015, 
the patient needed oxygen each night. By 
2016, he needed round-the-clock oxygen, a 
wheelchair to get around, and he had some 
mild symptoms of heart failure as well.

The patient’s local medical center began 
planning for a lung transplant, but doctors 
discovered that the patient’s heart was also 
problematic with elevated end-diastolic 
pressures (high teens).  Since combined 
heart-lung transplantation was not offered at 
the local facility, the patient’s family  was 
given a short list of  children’s hospitals with 
expertise in pediatric heart-lung transplants.
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Figure 1. (Top); Figure 2 (Bottom)
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The patient’s family  first approached a 
program in a city  where they  had family  in the 
area. The hospital’s heart failure and 
pulmonary  services program, in a separate 
evaluation, concluded that  the patient’s 
cardiac status was stable and that he only 
needed a lung transplant. The lung transplant 
team believed that the degree of  adhesions 
noted on radiographic findings (thickened 
pleura) made him a too-high risk candidate. 
Also, the ability  for an ailing heart to be able 
to deal with the aftermath of  a complicated 
surgery would further add to the risk. 

The patient was then referred to St. Louis 
Children’s Hospital for a third opinion. At this 
point, the patient was in extremis, consuming 
on average one tank of  oxygen every  couple 
of  days. He was severely  tachypneic and also 
cachectic at baseline. We elected to list the 
patient for a combined heart-lung transplant. 

While waiting for a donor the patient’s health 
started to deteriorate even further, leading to 
emergent readmission in just a couple of 
weeks. Due to concerns with possible further 
d e c o m p e n s a t i o n r e q u i r i n g E C M O 
(extracorporeal membrane oxygenation) 
support (with limited long-term support 
options),  the patient was put on a ventilator. 
Fortunately, a suitable donor became available 
in a timely  manner and the patient  underwent a 
successful combined heart-lung transplant. 
The pleural adhesions turned out to be minimal 
and trivial in nature and the patient underwent 
the procedure wi thout requi r ing an 
intraoperative blood transfusion. 

Discussion

The first successful adult  heart-lung 
transplant was performed in March 1981, 
and its success in adults led to it  being 
performed in children with comparable,  if  not 
better results. In 1986, a 15-year old female 
received the first successful pediatric heart-
lung transplant. In general,  the overall 
trajectory  and biology  of  heart- lung 
transplanted patients follows a path similar to 
patients with isolated lung transplantation. Of 
note,  however, most  readers likely  do not 
realize that, indeed, the outcomes in 
particular for recipients with pulmonary 
hypertension,  are superior (>12 years 50% 
survival) to other etiologies such as cystic 
fibrosis,  likely  in part because of  an absence 
of  underlying basel ine infections or 
secondary  organ problems (Figure 5). A 
similarly  quality  of  life and functional status 
fo l lows a s imi lar pat tern. F igure 6 
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Figure 3. (Top); Figure 4 (Bottom).
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demonstrates the functional status of 
surviving patients. Contrary  to common 
p e r c e p t i o n ( b a s e d o n i n p a t i e n t 
experiences), the patients can actually  do 
quite well, especially  if  they  do well during 
that f i rs t year af ter t ransplant . An 
increasingly  smaller fraction of  patients 
require hospitalization after the first year 
(Figure 7). This means kids can go back to 
doing things that every  child does, 

including going to school and playing 
sports. 

According to UNOS Reports (United Network 
for Organ Sharing - www.unos.org), in 2015, 
six patients were added to the heart-lung 
waitlist,  and three transplants were performed. 
In 2016, two patients were added to the 
waitlist,  and the only  transplant was performed 
at our institution. The rarity  of  heart-lung 
transplants is multi-factorial; part is due to 

simple impression or assumption of  poor 
outcomes based on historical results noted 
above. There is also the fact that fewer 
conditions today  necessitate such a surgery, 
especially  in view of  the number of  donor 
organs available. In general, there are fewer 
donor heart-lung organ blocks than donor 
hearts alone because brain death may  be 
associated with neurogenic pulmonary 
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Figure 5. (Top); Figure 6 (Bottom).
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edema. In addition, aspiration into the lung or 
other forms of  pneumonitis is common with 
severe trauma and resuscitation. Prolonged 
ventilatory  support  may  also predispose the 
potential donor to nosocomial infection, and 
direct  thoracic trauma may  result  in pulmonary 
contusion. Consequently, a smaller fraction of 
overall potential heart donors have lungs 
suitable for heart-lung transplantation.  

Nevertheless, there are still many  clinical 
scenarios where combined heart-lung 
transplants could be or perhaps should be 
considered. Not infrequently  at our center, we 
receive referrals for patients with acquired 
pulmonary  vein stenosis who have undergone 
prior sutureless repair,  and not infrequently, 
repeat sutureless repair. Some of  these 
patients also have other complicating cardiac 
conditions such as heterotaxy  that preclude 
lung-only  transplantation. Unfortunately,  often 
these patients  have undergone attempts at 
“suture-less” repair, often followed by  repeat 
“suture-less” repair, and the hospital course is 
then complicated by  need for repeated 
interventions, tracheostomy  and a multitude of 
transfusions. In 2011, Dr.  Nicola Viola and his 
colleagues reported a 47% mortality  for this 
approach in one of  the larger reported series. 
The 10-year survival was only  31% for all-
comers.2 The same can be said for a select 

subset of  patients with pulmonary  atresia-VSD 
and multiple aortopulmonary  collaterals.  In 
2016, Dr. Anu Kaskinen reported on long-term 
outcomes from a nationwide study  of  more 
than 100 children: Palliated patients had a 
survival rate of  only  34% at 10 years. These 
results were further impacted by  the initial size 
of  the true central pulmonary  arteries (smaller- 
worse).3 Not surprisingly,  the repeated 
operative interventions lead to formation of  pre-

formed reactive antibodies negating the 
possibility  of  transplant or reducing the 
chances of  long-term success from an 
immunologic perspective.  Accrued morbidity,  as 
well as inevitable scarring from repeat surgery, 
also create a situation that is too prohibitively 
risky  for transplantation. Primary heart-lung 
transplantation may  offer superior results. 
Often transplant  is thought  of  as a salvage 
operation (instead of  an alternative option), 
which unfortunately, is a recipe for disaster.
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Study Shows Probiotics Can Prevent Sepsis in Infants
Findings Reported in Nature

Newswise — A research team at the University  of  Nebraska 
Medical Center College of  Public Health has determined that a 
special mixture of  good bacteria in the body  reduced the incidence 
of  sepsis in infants in India by  40% at a cost of  only  $1 per infant. 
The findings are reported in the Aug. 16 , 2017 issue of  the journal 
Nature.
 
Pinaki Panigrahi, MD, PhD, Professor, Epidemiology  and 
Pediatrics, Center for Global Health and Development, and his 
colleagues in the College of  Public Health, led the international 
research team. The results reflect a culmination of  15 years of 
research and could seriously impact infant health worldwide.

The special mixture included a probiotic called Lactobacillus 
plantarum ATCC-202195 combined with fructo-oligosaccharide 
(FOS), an oral synbiotic preparation developed by Dr. Panigrahi.

Probiotics are live bacteria and yeasts that are good for your 
health, especially  your digestive system. Synbiotics are 
combinations of  probiotics with an FOS supplement that promotes 
growth and sustains colonization of  the probiotic strain. FOS, 
naturally  found in breast milk and such plants as onion, chicory, 
garlic,  asparagus, banana, artichoke and others, is food for the 
probiotic bacteria.

Sepsis is a severe complication of  bacterial infection that results in 
around one million infant deaths worldwide each year, mostly  in 
developing countries. It occurs when the immune system stops 
fighting germs and begins to turn on itself  and can lead to tissue 
damage, organ failure and death.

It  is  estimated that 40% of  patients with severe sepsis in 
developing countries do not survive. When children and adults are 
included, the inpatient cost  for managing patients with sepsis in 
U.S. hospitals is nearly $24 billion each year.

“This is the largest  clinical trial of  probiotics in newborns funded by 
the National Institutes of  Health,” Dr. Panigrahi said. The team 
enrolled more than 4,500 newborns from 149 villages in the Indian 
province of  Odisha and followed them for their first 60 days,  the 
most critical period when they get sick and die.

During their first days of  life,  the newborns were administered the 
oral preparation for seven days.

Results of  the randomized, double-blind, placebo-controlled study 
showed that sepsis and deaths in the first two months of  infancy 
were reduced by  40%, more than twice the anticipated reduction 
of  20%. The synbiotic treatment also lowered respiratory  tract 
infections.

The effectiveness demonstrated in Dr. Panigrahi’s study  was so 
successful the study was halted early.
The probiotic formula could be a “very  cheap oral sepsis vaccine,” 
Dr. Panigrahi said.

Few trials on the use of  probiotics to prevent sepsis have focused 
on newborns, whose largely  naive immune system and less 
complex intestinal environment would allow the probiotic to grow.

“We were concerned when the data safety  and monitoring board 
stopped the study  prematurely. We had enrolled just about half  of 
our proposed subjects. Typically, a study  is stopped when 
something is wrong.

“But, it was a moment  of  superlative thrill when we learned it  was 
stopped due to early  efficacy.  We were surprised a second time 
when the complete data analysis showed that respiratory  tract 
infections also were reduced – something we did not anticipate in 
our population,” Dr. Panigrahi said.

A country’s health is measured by  its  infant mortality. India has 
one of  the highest rates of  infant mortality  in the world. Of  the one 
million newborns who die at birth worldwide, India accounts for 
700,000 such deaths, according to UNICEF. For every  1,000 live 
births in India, 40 babies die.

By  comparison, the infant mortality  rate in Sri Lanka, Nepal, and 
Bangladesh are 9,  29, and 33, respectively, according to the World 
Health Organization (WHO). 

Dr. Panigrahi wants to bring these numbers down and the results 
of his study are a big first step.

“This study  has to be replicated in different countries and under 
different circumstances.  We maintained tight controls on the 
administration of  the synbiotic and conducted a rigorous follow-up 
which will not be available in real life,” he said.

“We have to find out  why  respiratory  infections went down. How 
does this treatment affect the lungs?”

The intestinal system is the largest immune organ in the body, Dr.  
Panigrahi said. “If  you took it apart and spread out the villi – small, 
finger-like projections that extend into the small intestine – it would 
cover a tennis court. And, it’s loaded with lymphoid cells. So, if  you 
want to stimulate the body’s immunity, go to the intestine.”

Also known as “blood infection,” sepsis is a global health care 
problem that is more common than heart attack and claims more 
lives than any  cancer. In the least  developed countries, it is a 
leading cause of death.

In the developing world, sepsis accounts for 40% of  all neonatal 
lives lost per year and more than 100,000 women contract  sepsis 
in the course of pregnancy and childbirth.
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In children and adults, sepsis occurs when the body’s attempt to 
fight an infection results in the immune system damaging tissues 
and organs. This chaotic response, designed to protect us, 
causes widespread inflammation, leaky  blood vessels and 
abnormal blood clotting resulting in organ damage. In severe 
cases, blood pressure drops,  multiple organ failures ensue and 
the patient can die rapidly from septic shock.

The study’s team from UNMC included: Pinaki Panigrahi,  MD, 
PhD, Professor and Principal Investigator; Lorena Baccaglini, 
DDS, PhD, Associate Professor, Epidemiology; and Dinesh 
Chandel, PhD, Research Assistant Professor, Environmental, 
Agricultural & Occupational Health, Center for Global Health and 
Development in the College of Public Health.

Other collaborators on the study were:
• Sailajanandan Parida, SCB Medical College, Cuttack, 

Odisha, India.
• Nimai Nanda, Ispat General Hospital, Rourkela, Odisha, 

India.
• Radhanath Satpathy, Arjit Mohapatra, Pravas Misra, Asian 

Institute of Public Health, Bhubaneswar, Odisha, India.
• Lingaraj Pradhan, pediatrics, Capital Hospital, Bhubaneswar, 

Odisha, India.
• Rama Chaudhry, microbiology, All India Institute of Medical 

Sciences, New Delhi, India.
• Hegang Chen, epidemiology and public health, University of 

Maryland School of Medicine, Baltimore.
• Judith Johnson, J. Glenn Morris Jr, Emerging Pathogens 

Institute, University of Florida, Gainesville.
• Nigel Paneth, Epidemiology, Pediatrics & Human 

Development; and Ira Gewolb, Neonatology, College of 
Human Medicine, Michigan State University, East Lansing.

The study  was funded by  a $3 million, five-year grant from the 
National Institutes of  Health - Eunice Kennedy  Shriver National 
Institute of  Child Health and Human Development. An earlier $4.5 
million grant awarded to Dr.  Panigrahi provided funds to build the 
field sites, clinical trial setup, labs and data management 
infrastructures at two sites in India. Funding also was provided by 
the Bill & Melinda Gates Foundation.

Children’s Hospital of Philadelphia to Lead New Pediatric 
Data Resource Center for Research in Childhood Cancer and 
Structural Birth Defects 

Funds from the Gabriella Miller Kids First Pediatric Research 
Program will establish a “first-in-kind” data discovery and sharing 
platform to support collaborative pediatric research 

Newswise – The Center for Data Driven Discovery  in Biomedicine 
at Children’s Hospital of  Philadelphia (CHOP) will lead a new, 
collaborative effort funded by  the National Institutes of  Health 
Common Fund to discover the causes of  pediatric cancer and 
structural birth defects through the use of  big data. The Center 
will be known as the “Kids First  Pediatric Data Resource 
Center” (DRC). 

Investigators at CHOP, in partnership with the Ontario Institute for 
Cancer Research, the University  of  Chicago, Children’s National 
Health System, the Oregon Health and Science University  and 
Seven Bridges, will create a centralized, cloud-based database 
and discovery  portal of  well-curated clinical and genetic sequence 
data from dozens of  childhood cancer and structural birth defects 
cohorts, comprising thousands of  patients and their families. 
Partner organizations will provide expertise in the following areas: 

• The Ontario Institute for Cancer Research will support the 
innovative design and development of the Kids First Data 

Resource Portal (DRP) and associated web-based analytic 
tools for Kids First’s disease-specific data sets.

• University of Chicago will partner in the management and 
optimization of large-scale, genomic data processing for the 
Kids First initiative. They will also support the data 
coordination efforts by establishing cloud-based, open-source 
software needed for the operations of the Data Coordination 
Center within Kids First.

• Children’s National Health System will support project-
specific efforts for the Administrative and Outreach Core 
within Kids First, and will also coordinate additional 
foundation and consortia-based partnerships for the 
generation of new, large-scale pediatric cancer and birth 
defects data.

• Oregon Health and Science University will provide resources 
and new technologies to the Data Coordination Center to 
support community standards and frameworks for 
reproducible genomic analysis. They also will provide a deep 
knowledge of cross-disease analysis, especially in cancer.

• Seven Bridges will further develop the scalable, cloud-based 
data analysis platform using the infrastructure the company 
co-developed and deployed CAVATICA platform with CHOP. 
This platform will help researchers collaboratively analyze 
genomic data sets and provide access to Kids First data to 
the entire scientific community. 

• “Scientists are beginning to recognize the developmental 
biology connections between structural birth defects and 
pediatric cancers, and building on that shared understanding, 
we can now leverage new technologies, cloud computing, 
and sophisticated algorithms for collaborative discovery to 
develop improved, less toxic therapies,” said Adam Resnick, 
PhD, Director of the Center for Data Driven Discovery in 
Biomedicine (D3b) at Children’s Hospital of Philadelphia. 

• The Kids First Data Resource Center will allow researchers 
to instantly search large genomic datasets using new data 
visualization tools and cloud-based data-sharing platforms. 
Researchers will be able to identify genetic pathways that 
underlie and may possibly link childhood cancer and 
structural birth defects, such as congenital heart defects, 
hearing loss and cleft palate. Additionally, the DRC will 
develop new analytical tools to provide the research 
community with access to this large-scale data for use in the 
discovery of novel and improved treatments for children 
diagnosed with cancer or structural birth defects. 

• A lack of available resources and access to large-scale 
pediatric disease data limits the ability of research scientists 
to uncover new clues for biological discoveries of childhood 
cancer and structural birth defects, slowing the development 
of new diagnostics, less toxic treatments, or cures. The Kids 
First Data Resource Center will provide for non-siloed and 
integrative access to both genomic and clinical data across 
cancer and birth defects, a first in the pediatric research 
community. 

The National Institutes of  Health Common Fund’s Gabriella Miller 
Kids First Pediatric Research Program recently  announced the 
award to establish the DRC. Contingent on available funds, the 
award is expected to provide funding for five years of  up to a total 
of  approximately  $14.8 million. Within the NIH, the Kids First 
program is primarily  led by  four Institutes and Centers (ICs) -- the 
Eunice Kennedy  Shriver National Institute of  Child Health and 
Human Development (NICHD), the National Cancer Institute 
(NCI), the National Human Genome Research Institute (NHGRI) 
and the National Heart, Lung and Blood Institute (NHLBI), in 
partnership with the Office of  the NIH Director and with additional 
involvement of several other key NIH Institutes and Centers. 

“NICHD is committed to supporting research on birth defects as 
part  of  its overall focus on improving the health of  children,” said 
Dr. Diana Bianchi, Director of  the Eunice Kennedy  Shriver 
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National Institute of  Child Health and Human Development. “The 
Kids First initiative provides a unique opportunity  to use DNA 
sequencing information to gain a better understanding of  the 
underlying causes of birth defects and childhood cancers.” 

Analyzing data from different  disease types is crucial to the 
biological understanding and precision treatment of  pediatric 
diseases, as studies suggest that children born with birth defects 
are at a higher risk  of  developing childhood cancer, currently  the 
leading cause of disease-related death in children. 

“For clinicians, structural birth defects and cancer have been some of 
the most challenging areas of  Pediatric Medicine. For the first time, 
clinicians and researchers, along with academic, government and 
commercial partners, are coming together to fully  harness the power 
of  emergent technologies, shared data, and precision medicine.  This 
collaboration will lead to improved outcomes for every  child across all 
of  these diseases,” said N. Scott Adzick, MD, Surgeon-in-Chief  of 
Children’s Hospital of  Philadelphia and Director of  the Center for 
Fetal Diagnosis and Treatment at CHOP. 

Approximately  6,000 patient samples will be ready  for analysis at the 
inception of  the Kids First project, growing to more than 25,000 by 
2018, making it the largest pediatric data cohort of its kind.

In addition to the development of  the Kids First Data Resource 
Center,  CHOP investigators will also contribute to the generation of 
large-scale data from associated Kid’s First Program sequencing 
efforts across pediatric cancer and structural birth defects, including 
data from neuroblastoma samples collected by  CHOP oncologist Dr. 
John Maris through the Children’s Oncology  Group and structural 
birth defect and cancer samples collected by  Dr. Hakon Hakonarson 
of the Center for Applied Genomics at CHOP. 

The Kids First DRC will also integrate data from consortia-based 
efforts including the Children’s Brain Tumor Tissue Consortium 
(CBTTC) and the Pacific Pediatric Neuro-Oncology  Consortium 
PNOC), which will contribute data collected from more than 2,000 
children with brain tumors. 

“It is only  through an authentic partnership with patients and 
families and the integration of  efforts across disciplines, from 
surgery  to oncology  to genetics, within and across institutions, that 
these efforts are made possible,” noted Phillip (Jay) Storm, MD, 
Chief  of  the Division of  Neurosurgery  at Children’s Hospital of 
Philadelphia.  “The Kids First DRC will continue to work closely 
with partnered foundations, disease-specific consortia and other 
partners in support of patients and their families.” 

The “Kids First Act” was established in April 2014, less than six 
months after 10-year-old Gabriella Miller,  an advocate for 
childhood cancer research, died from an inoperable brain tumor. 
Her efforts to raise awareness of  childhood cancer raised 
hundreds of  thousands of  dollars for children’s cancer charities 
and launched Smashing Walnuts, a foundation dedicated to 
childhood brain cancer research. As a result of  these advocacy 
efforts, Congress passed the Gabriella Miller Kids First Research 
Act to direct funding into the NIH Common Fund over a 10-year 
period in support of pediatric research.
 

For more information about Children’s Hospital of  Philadelphia, 
visit www.chop.edu

Penn Researchers Closer to Uncovering a New Feature in 
Heart Failure

Newswise — Each cell in the average human body  contains 23 
pairs of  chromosomes, with four telomeres on each pair. 
Telomeres cover the end of  the chromosome, protecting it from 
deterioration or fusion with adjacent chromosomes, much like the 
plastic tip at the end of  a shoelace protects it  from unraveling. 
While there is a length range for classifying a healthy  telomere, 
researchers found, for the first time ever, that people with heart 
failure have shorter telomeres within the cells that make up the 
heart muscle (known as cardiomyocytes).

A team of  researchers from Penn Medicine, in collaboration with 
the University  of  Connecticut,  published their findings recently  in 
the Journal of  the American Heart Association, building on a 
methods paper which was published recently  in Nature Protocols. 
The team is the first to have developed a method for measuring 
the length of telomeres using human heart tissues.

“Once we had established the method for measuring the 
telomeres in heart cells,  which was tricky  because human cardiac 
cells are rarely  taken from a living person, we acquired heart 
tissue samples from patients receiving heart transplants and organ 
donors in order to evaluate telomere length,” said the study’s lead 
researcher, Foteini Mourkioti, PhD, an Assistant Professor of 
Orthopaedic Surgery  and Cell and Developmental Biology, and 
Co-Director of  the Musculoskeletal Regeneration Program in the 
Penn Institute for Regenerative Medicine. “Using samples from the 
Penn Heart Tissue Biobank meant we were also able to acquire 
patient data for the samples, so we knew useful information like 
the patient’s age, sex, and heart function.”

Researchers were able to measure the telomeres in the samples 
of  patients who had heart  disease and those who did not, and 
group the findings into categories based on patients’ age.  They 
found that in the samples for healthy  people, age did not play  a 
role in telomere length, since the telomeres of  both young and old 
healthy  individuals were not affected. However,  patients with heart 
failure had shorter telomeres regardless of  their age. In comparing 
diseased and healthy  samples, researchers were able to draw a 
correlation between shorter telomeres and the presence of  heart 
failure. Patients with the shortest telomeres in their cardiac cells 
also had the most severely  decreased cardiac function. The team 
also found that the cardiomyocytes were the only  heart cells 
affected by  the telomere length in disease samples, but the 
telomere length of  other cells within the same diseased heart 
samples were not different.

“This human tissue research is critical,  as it may  open the door for 
future telomere-preserving therapies to help protect heart failure 
patients” said co-author Kenneth B. Margulies, MD, a Professor of 
Medicine and Research Director for Heart Failure and Transplantation. 
“While there is a need to better understand how heart disease induces 
telomere shortening, this is an important  step in the research process, 
one that brings us closer to a better understanding of heart failure.”
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Leaning on this human data to inform basic 
science studies,  Mourkioti and her team are 
now working to pinpoint pathways that 
specifically  target cardiomyocytes, in order to 
track the disease progression, and identity 
areas for therapeutic interventions that can 
later be tested in in-human clinical trials. 
“The important thing is that we now have a 
new lead to follow and test how cardiac-
specific  telomere interventions can improve 
heart function,” Mourkioti said.

Additional Penn authors on the studies 
mentioned in this release include: Maryam 
Sharifi-Sanjani,  Nicholas M. Oyster, Elisia D. 
Tichy,  and Kenneth C. Bedi.  These studies 
were funded by  start-up funds and a Pilot 
and Feasibility  Grant from National Institutes 
of  Health (P30 AR069619) and procurement 
of  human heart tissues were enabled by 
grants  from the National Institutes of  Health 
(HL089847 and HL105993).

Penn Medicine is one of  the world's leading 
academic medical centers, dedicated to the 
related missions of  medical education, 
biomedical research, and excellence in 
patient care. Penn Medicine consists of 
the Raymond and Ruth Perelman School of 
Medicine at the University  of  Pennsylvania 
(founded in 1765 as the nation's  first medical 
school) and the University  of  Pennsylvania 
Health System, which together form a $6.7 
billion enterprise.

The Perelman School of  Medicine has been 
ranked among the top five medical schools 
in the United States for the past 20 years, 
according to U.S. News & World Report's 
survey  of  research-oriented medical schools. 
The School is consistently  among the 
nation's top recipients of  funding from the 
National Institutes of  Health,  with $392 
million awarded in the 2016 fiscal year.

The University  of  Pennsylvania Health 
System's patient care facilities include: The 
Hospital of  the University  of  Pennsylvania 
and Penn Presbyterian Medical Center -- 
which are recognized as one of  the nation's 
top "Honor Roll" hospitals by U.S. News & 
World Report -- Chester County  Hospital; 
L a n c a s t e r G e n e r a l H e a l t h ; P e n n 
Wissahickon Hospice; and Pennsylvania 
Hospital. Additional affiliated inpatient care 
facilities and services throughout the 
P h i l a d e l p h i a r e g i o n i n c l u d e G o o d 
Shepherd Penn Partners, a partnership 
between Good Shepherd Rehabilitation 
Network and Penn Medicine.  
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