


Avoiding surgery and radiation
Dyer’s sentiment is shared by lead study author Rachel Brennan, 

MD, of St. Jude Oncology. When topotecan was substituted for 
etoposide, fewer retinoblastoma patients required the surgical 
removal of an eye or the use of external beam radiation to stop 
the tumor from worsening. To provide further consolidation, Wilson 
used focal therapy with extreme heat or cold to target any lingering 
tumor cells.

The trial’s success is measured in the number of eyes saved and 
how well they function. More than 75 percent of eyes with advanced 
disease were saved with treatment that included topotecan. That 
compares to reports from prior research of 30 to 60 percent saved 
when etoposide was used—treatment that often included radiation.  

Avoiding radiation and surgery are both key goals, but for  
different reasons. Radiation can damage surrounding bone and 

Oncologist Rachel Brennan, MD, and surgeon Matthew Wilson, MD, 
discuss an upcoming surgical procedure for a child with retinoblastoma.

tissue and even trigger secondary cancers. Meanwhile, surgery 
becomes an option if nothing else seems to control tumor growth 
or spread. But prosthetics, while realistic-looking, “aren’t the native 
eye and have no potential for vision,” Brennan explains.

Perhaps most striking, Dyer and Brennan say, is 75 percent of 
St. Jude patients �nished the topotecan-combo treatment with 
measurable vision.

“Our No. 1 goal is still patient survival, but we need to take it 
one step further—to save eyes. And not just save an eye, but save 
an eye with vision,” Brennan says. 

Sound science 
Evaluating the results of their work demands Dyer and Brennan 

to take both a short- and long-term view. The pair say they 
hope other pediatric cancer programs won’t shy away from 
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using topotecan as standard treatment 
for retinoblastoma. At some hospitals, 
treatment includes pumping a highly  
toxic chemotherapy drug known as 
melphalan directly into the small vessels 
surrounding the eyes, an approach not 
advocated at St. Jude.  

The three-drug combo substituting 
topotecan for etoposide has already 
become the standard treatment at 
St. Jude, which Dyer notes is one of  
the few institutions able to run clinical  
trials for retinoblastoma.

“By having all this data and  
infrastructure, it becomes the gold 
standard,” he says. “It’s not an  
anecdotal report with one patient here 
or there doing better. It’s a well-designed 
clinical trial with all the appropriate 
benchmarks. Since other centers are 
having frustrations with melphalan, I  
think the timing is actually good for  
seeing this sort of a transition.”

Brennan says the St. Jude research  
is especially valuable because its 10- 
year follow-up period “evaluates a long-
term cure with long-term vision that 
impacts patients through the lifespan.”

She adds that delayed grati�cation 

is important in retinoblastoma.
“You have to be mindful of the footprint 

you make on the lives of these children, 
and the only way to do that is to follow 
them closely,” she says. “That’s why  
we’ve carefully followed these patients  
and tracked every outcome.” 

Global goals
But even as they celebrate their recent 

victories in retinoblastoma outcomes, 
St. Jude researchers have already 
cast wider nets. In developing nations, 
for example, many children still die of 
retinoblastoma, with published research 
indicating survival rates average from 40  
to 79 percent in lower- and middle- 
income countries. Dyer and Brennan  
would like to extend St. Jude resources  
to these children to bring their outcomes 
more in line with the U.S.

“I’m hoping over the next several  
years to bring this therapy globally  
through our international outreach efforts,” 
Dyer says. “I want to extend this beyond 
the U.S. to around the world because  
the vast majority of retinoblastoma  
patients are in less-developed countries.”

Brennan agrees and calls the new 

St. Jude research “a good �rst step.” 
But she’d also like to identify targeted 
therapies that will work just as well against 
retinoblastoma but with lower toxicity 
than conventional chemotherapy, further 
reducing side effects. 

“I’m not losing sight of what we’ve  
done, but I know the story’s not over yet,” 
she says, noting that much will be revealed 
in another decade, after the children 
who’ve undergone topotecan therapy  
grow older.  

“With the vision we’ve been able to 
provide for them and the emphasis we 
have on the whole patient, I hope they 
know they don’t have to be limited,” 
Brennan remarks. “You hear about the 
patient who’s a gymnast or a wide receiver, 
or see the child in clinic who had awful 
disease in both eyes, but who is picking up 
ladybugs off the sidewalk or riding a bike. 

“These children have �gured out how  
to be amazing,” she continues. “I’m 
interested to see in another 10 years what 
these survivors are doing with their lives 
and their vision.” n 
 

Watch video: stjude.org/brennan-
topotecan-video

Michael Dyer, PhD, chair of St. Jude 
Developmental Neurobiology, conducted lab 
research that laid the foundation for a three-
drug chemo regimen that saves the lives and 
vision of many children with retinoblastoma 
while lowering the risk of future cancers. 
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Mitchell Weiss, MD, PhD,  
Hematology chair, and  
student Elizabeth Traxler  
collaborate on gene editing 
research.
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When it’s time for St. Jude Children’s Research Hospital  
patients with sickle cell disease to transition to adult care,  
Mitchell Weiss, MD, PhD, relishes the moment when he shakes 
each one’s hand during a heart-warming sendoff. But Weiss,  
chair of St. Jude Hematology, says he and his department 
colleagues would like to tweak that ceremony just a bit and  
send them off cured. 

The key to realizing that goal may lie in “tweaking” patients’ 
DNA. In the lab, St. Jude scientists have shown that a gene- 
editing technique called CRISPR may prompt sickle cell  
patients’ misshapen and dysfunctional red blood cells to become 
healthier. Ordinarily, these sickle-shaped cells clog circulation, 
causing severe pain, recurrent strokes and organ damage.  

The new, proof-of-principle research adds CRISPR gene  
editing to an expanding list of gene therapies pioneered at  

St. Jude to ease the devastating effects of sickle cell disease. 
The life-threatening inherited disorder affects about 100,000 
Americans, including 900 being treated at St. Jude.

“These kids suffer a lot. There are treatments, but none are 
optimal, and cures are possible but hard to come by,” Weiss 
explains. “It’s frustrating to feel like you’re doing the best you  
can, but it’s not enough. It would really feel good to be able to  
do something to �x this terrible disease.”

Longtime gene therapy leader
St. Jude has long been at the forefront of gene therapy efforts, 

which date back to the 1980s when hematologist Arthur Nienhuis, 
MD, became the hospital’s CEO. A pioneer in the �eld of gene 
therapy, Nienhuis paved the way for advances in the �eld. The 
hospital now offers promising therapies for patients with certain 
forms of hemophilia and severe combined immunode�ciency 
disease using viral vectors that replace the defective gene product. 

Weiss says the CRISPR gene-editing technique may ultimately 
work better in sickle cell and related blood disorders such as 
beta-thalassemia because it modi�es the patient’s own DNA to 

St. Jude scientists use gene 
editing in quest to help children 
with sickle cell disease.

Snip of DNA
Spells Hope

By Maureen Salamon
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Traxler, EA et al. A genome-editing strategy to treat β-hemoglobinopathies that recapitulates a mutation associated 
with a benign genetic condition. Nature Medicine, 2016 

FETAL (GOOD)
HEMOGLOBIN

ADULT (DISEASE-CAUSING)
HEMOGLOBIN

TRANSITION TO
ADULT BLOOD

TRANSITION TO
ADULT BLOOD

Abnormal hemoglobin forms 
strands that cause sickle shape.

GENE EDITING 
in blood-forming cells from sickle cell patients

BEFORE GENE EDITING

AFTER GENE EDITING

Production of fetal hemoglobin 
keeps cells from sickling.

correct the disease. In patients’ blood-
forming stem cells, scientists use a tool to 
snip the DNA at a speci�c location to mimic 
mutations found in a genetic condition 
called hereditary persistence of fetal 
hemoglobin (HPFH).

In this harmless, naturally occurring 
condition, patients’ levels of fetal 
hemoglobin are elevated, making them 
resist sickle cell symptoms. Fetal and adult 
hemoglobin are two different forms of the 
essential oxygen-carrying molecule in red 
blood cells, and adult hemoglobin typically 
takes hold after birth. By editing genes in 
sickle cell or beta-thalassemia patients, 
scientists can reverse this “switching” 
process, which enables fetal hemoglobin’s 
bene�ts to persist, thus curing the patient.

“If you recreate the HPFH mutation, 
you can inhibit the switching and keep 
fetal hemoglobin levels high, alleviating 
symptoms of the disease, even though the 
patient still carries the mutation,” Weiss 
says. “Right now, for technical reasons, it’s 
easier to use CRISPR to destroy a gene or 
genetically control an element in blood-
forming cells than it is to change a mutated 
gene into a normal one.”

Safety is the priority
The St. Jude gene-editing work is 

especially valuable because sickle cell 
patients often face recurring pain, organ 
damage and early death despite  
improved therapies. The only potential  
cure, a bone marrow transplant, comes 
with major risks, including donor cell 
rejection, infertility from chemotherapy, or 
death from complications.

While CRISPR is currently considered 
the simplest, most precise method of gene 
editing, the technique is several years away 
from being used in patients. First, scientists 
don’t yet know how many cells need to be 
altered to result in enduring health bene�ts. 
Perhaps more importantly, researchers also 
need to determine if gene editing might 
create other, “off-target” mutations that 
might sicken patients. 

“You could create mutations that aren’t 
the ones you want,” Weiss says. “You have 
to make sure you’re not going to cause the 
patient a problem.”  

High hopes for ‘amazing technology’  
CRISPR gene editing in sickle cell research manages to avoid the controversy  

elsewhere surrounding the technique’s proposed use to edit germline or  
reproductive cells—changes that could be passed from generation to generation.  
In sickle cell disease and other blood disorders, only patients’ somatic, or non-
reproductive, cells are altered.

Weiss and his colleagues, including student Elizabeth Traxler of St. Jude  
Hematology, recently published an article on their research in the journal Nature  
Medicine. Weiss enthusiastically embraces gene editing for its ease in the lab, but  
cautions that its clinical bene�ts must still be proven. 

“It’s an amazing technology. It’s changing the way we work in the lab,” he says.  
“It’s always fun to have an experiment work and even more fun when down the  
road the result might have a clinical application.”

“Nature has dealt sickle cell patients a bad hand,” Weiss continues. “If they  
could leave here cured, we would all feel good.” n
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A new gene-editing technique helps adult blood-forming cells in the lab stay 
healthy by producing fetal hemoglobin.
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St. Jude infuses new energy into the term “quality of life.”
by Elizabeth Jane Walker



psychosocial teams to create a holistic, individualized 
plan for her. 

“We’re able to emphasize patients’ quality of life 
while they’re going through the rigorous battle of 
�ghting cancer,” Baker says. “By working diligently 
to make every day the best day it could possibly be, 
you improve the patient’s outlook. That, in turn, can 
improve survival.”

The other 23 hours
Initially, Emma was taken aback by the prospect of 

meeting with Baker and his colleagues. 
“I was a little confused that they thought I needed 

to talk to someone about the quality of my life,” she 
explains. “But right off the bat they were so helpful.”

Emma shared several issues that had caused 
distress, but that she had been hesitant to share with 
her medical team. Those issues included high pain 
levels and gastrointestinal problems. A debilitating 
fatigue caused her to dread the brief, daily trips from 
her St. Jude housing facility to the hospital.

“I hadn’t wanted to bother the head of bone marrow 
transplant with problems that might seem small to 
him. These were normal side effects. But to me, those 
symptoms were kind of the end of the world,” she 
says. “My regular doctor would see me for maybe an 
hour. But now I had a team whose only concern was 
the other 23 hours of my day. That’s really special.”

The QoLA team worked with members of Emma’s 
medical team to increase her pain medications. Baker 
arranged an appointment with a gastroenterologist 
and even accompanied Emma to the checkup. The 
St. Jude QoLA team also arranged for a nurse and 
physical therapist to travel to Emma’s Target House 
apartment so she only had to visit the hospital twice  
a week.

“When they intervened, it was like a miracle,” Emma 
says. “So much was lifted off my shoulders.”

Emma Sarfity gives a hug to Justin Baker, MD, chief 
of the Quality of Life and Palliative Care Division. “I 
don’t think you can truly understand what they do until  
you’ve experienced it,” Emma says, “but the relief they 
bring sometimes is amazing.” 

“We have become the go-to place 
for integrating palliative care into 
pediatric oncology.”

stjude.org/promise   19

Imagine having a team at your beck and call whose sole 
purpose is to ensure that every day is your best day. At 
St. Jude Children’s Research Hospital, Justin Baker, MD, 
leads such a group. To 20-year-old Emma Sar�ty, Baker 
and his colleagues have attained heroic stature. 

“I tend to think of Dr. Baker as Superman,” Emma says 
with a smile, “because he swoops in and �xes everything.”

After undergoing a bone marrow transplant last spring, 
Emma struggled with pain, exhaustion and depression. 

“It was a really hard time,” she says. “Mentally, 
emotionally and physically, I was just tired. To drag yourself 
out of bed is a lot when you’re going through that kind of 
experience. Then Dr. Baker came onto the scene. He told 
me, ‘Everything is going to be OK,’ and within the hour, 
things started to get better.” 

Baker, chief of the St. Jude Quality of Life and Palliative 
Care Division, heads the hospital’s Quality of Life for All 
(QoLA) team. The 10 members of this multidisciplinary 
group worked with Emma and her medical and 
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– JUSTIN BAKER, MD– JUSTIN BAKER, MD
    Quality of Life and Palliative Care    Quality of Life and Palliative Care
    Division chief    Division chief
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Boosting survival rates
The QoLA team has as their program’s mascot a 

cheerful koala bear. In the past few years, the number 
of children, teens and young adults served by the 
group has exceeded 1,000. In the near future, Quality 
of Life experts will be embedded into each of the 
hospital’s clinics, and their services will be extended to 
every patient from the moment of arrival at St. Jude.

 “That’s quite different from other institutions 
throughout the U.S.,” Baker says. “We want this to be 
part of routine cancer care—a component of their daily 
care plan—from the point of diagnosis forward.” 

Symptoms, psychosocial issues, care coordination 
and even communication and decision-making will be 
addressed by experts in palliative care.

“We’re taking the excellent care that our kids already 
receive, and we’re adding an additional layer to further 
improve outcomes,” Baker says. 

“At St. Jude, our survival rates are high, but how  
do you take it to the next level? I think it’s through 
these incremental advances—focusing on making 
every day be the best day it can possibly be,”  
Baker continues. “While patients are going through 
these battles, we work with them so that their  
outlook can remain positive, their family unit can 
remain as intact as possible. And their psychosocial, 
emotional and symptom concerns are addressed  
as key priorities.”

The comforts of home
Four years ago, St. Jude partnered with community 

palliative care providers to offer the QoLA Kids Home-
based Care Program. Patients served by the QoLA 
team can now receive much of their routine care in 
their homes or housing facilities through this  
program. Nurses draw lab samples, while social 
workers may sit at the kitchen table to discuss 
concerns. A child life specialist provides fun and 
educational activities. A spiritual care provider offers  
a nuanced layer of support. 

“If you can think of something that would make your 
day better,” Baker tells families, “you call us and we will 
work to get ’er done.”

Often, teen patients dislike early-morning clinic 
visits. A teenager who has been texting or tweeting 
until 3 a.m. may not relish the prospect of arriving at 
the hospital for a 7 a.m. blood draw and then waiting 
a couple of hours for lab results. The QoLA Team can 
go into housing and obtain that sample, enabling the 
patient to grab a few more hours of sleep.

Many patients long for the sense of normalcy that 
comes from attending school with their friends. The 

“When they intervened, it was like a miracle.
So much was lifted off my shoulders.”

– EMMA SARFITY

St. Jude team can go into the school to adjust pain 
pumps, obtain lab samples or conduct assessments 
related to physical activity. 

“That way, we don’t disrupt the thing that’s  
most important to the child on that particular day,” 
Baker explains.

Many patients served by the QoLA Team live outside 
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the Memphis area. For these children, St. Jude staff  
identify health care professionals in the area who can 
perform the requested tasks. About 100 St. Jude 
patients in the U.S. and around the globe are currently 
receiving these kinds of home-based services.

“We are also on call 24/7 to these families to answer 
questions and offer assistance,” Baker says. 

Multi-faceted service
In addition to its home-based offerings, the  

St. Jude QoLA team offers clinical trials that look  
at ways to improve the quality of life of children with 
life-threatening diseases. These studies explore  
topics ranging from communications and ethics to 
symptom control and end-of-life planning. To share 
their �ndings, Baker and his colleagues have  
published more than 100 manuscripts and book 
chapters and provided nearly 300 national and 
international workshops and lectures.

“We have become the go-to place for integrating 
palliative care into pediatric oncology,” Baker  
says. “Nationally, there has been a cultural shift  
from avoiding the topic to �nding ways to integrate  
it in such a way that it comes out of the pores of  
the institution.”

Twenty-four bereaved St. Jude parents have 
undergone training to offer high-quality educational 
sessions for the hospital’s clinicians. St. Jude  
nurses receive 25 hours of palliative care training, 
which includes extensive input from these parents.  
The parent educators also participate in training  
all clinical fellows and serve as panelists for  
bereavement sessions at the hospital’s annual  
Day of Remembrance. This event provides  
seminars, panel discussions and a sense of  
closure to St. Jude families who have recently  
lost children. 

Psychologist Lisa Clark, director of Bereavement 
Services, creates proactive bereavement care plans, 
pairing bereaved parent mentors with families who  
are faced with imminent loss. Clark also identi�es  
local resources to assist bereaved parents when  
they return home, and she provides resource guides 
tailored to individual families. A series of videos  
created by bereaved St. Jude parents addresses  
many of the issues encountered by those who have 
experienced loss.

Graduation rate rises
In the last couple of years, about 30 percent of 

patients in the Quality of Life program have become 
“graduates” who have successfully completed therapy.

“That’s the greatest experience we have with our 
patients and families,” Baker says. “And that number  
is increasing every single year.”

Emma says her chief regret is she didn’t call upon 
Baker and his colleagues sooner.

“I don’t think you can truly understand what they do 
until you’ve experienced it,” she says, “but the relief 
they bring sometimes is amazing.” n

Ten-year-old Damaya Smith checks in with members of her 
Quality of Life team (from left) Lisa Clark, PhD, Katie Parker,  
RN, and nurse practitioner Lizzie Barnwell.
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For 
more than a quarter of a century, Tracy Davis has done his part to foster the 
mission of St. Jude Children’s Research Hospital by ensuring the facility is 
spotless. There’s “clean,” and then there’s “St. Jude clean.” Davis is an expert 
on that distinction.

For the past couple of years, two new assistants have helped him wage war 
on germs. These hard workers are lean, mean cleaning machines.

They’re robots.
By emitting ultraviolet light, the robots provide an additional layer of germ-killing disinfection for 

patient rooms, Surgical Services, ICU and other areas. After a room has been deep-cleaned with 
traditional methods, Davis and his colleagues bring in one of the robots. The UV light kills germs by 
breaking down their DNA. Research has shown UV light can reduce infections by multi-drug–resistant 
organisms by more than a third.

Protection
Infection

B y  E l i z a b e t h  J a n e  W a l k e r

FROM

THERE’S ‘CLEAN,’ AND THEN THERE’S ‘ST. JUDE CLEAN.’  
LEARN SOME OF THE TACTICS ST. JUDE USES  

TO KEEP INFECTION RATES LOW.
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 “In Environmental Services, we do a great job of  
cleaning,” Davis says. “But the UV light gives us an additional  
level that’s needed for our immunosuppressed kids. It also  
gives parents a sense of con�dence in knowing we’re doing  
a great job for their children.”

The robots are only one of many techniques that  
provides a cloak of security 
around the hospital’s  
vulnerable patients. At 
St. Jude, infection prevention  
is everyone’s business.

Extra layer of protection
Nearly every child at  

St. Jude has a fragile immune 
system and a high risk of 
acquiring infections.

“That’s why it’s critical not just to follow minimal requirements, 
but to take steps above and beyond to provide another layer 
of protection around our patients,” explains Hana Hakim, MD, 
medical director of St. Jude Infection Prevention and Control.

She heads a multidisciplinary team that works to prevent 
infections. 

“We work with all departments to minimize and reduce infection 

risk,” Hakim says. “We review the air our patients breathe.  
The food they eat. The water they drink. Every possible source  
of exposure.”

Infection prevention is top of mind for employees and families 
alike. Each day, campus visitors and family members are screened 
to ensure they are healthy before they stroll the hospital’s corridors. 

At entrances to patient-care 
areas, gusts of wind blow air 
outward so that bacteria, viruses 
and other disease-causing 
organisms cannot drift into the 
facility. And hand-washing has 
been elevated to an art. Everyone 
on campus knows infection 
prevention is not just important—
it’s a matter of life and death.

From ordinary to extraordinary
Even hospital construction projects take infection control  

into account.
Dust poses a severe risk, because it can contain a common 

mold called Aspergillus. If inhaled by a child with a weak immune 
system, this fungus can cause a dangerous lung disease. During 
renovations or maintenance activities, employees erect special 

WE REVIEW THE AIR OUR PATIENTS 
BREATHE. THE FOOD THEY EAT. 
THE WATER THEY DRINK. EVERY 
POSSIBLE SOURCE OF EXPOSURE.
– Hana Hakim, MD
Medical Director, St. Jude Infection Prevention and Control

Tracy Davis of St. Jude  
Environmental Services 
oversees a robot  
named Troy as it cleans 
a patient room. The  
robot’s UV light kills 
germs by breaking 
down their DNA.  
Research has shown 
that UV light can reduce 
infections by multi-
drug–resistant  
organisms by more  
than a third.
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dust barriers. Workers also sprinkle water on construction sites  
to keep dust from blowing across campus. During construction  
of the Kay Research and Care Center, special exterior elevators 
enabled dusty construction workers to travel to their work  
spaces without walking through the hospital.

“For us, these practices are standard, but for other places they 
might be extraordinary,” says Craig Gilliam, director of St. Jude 
Infection Prevention and Control. “For instance, before we opened 
our newest building, we conducted fungal air counts. We wouldn’t 
occupy a �oor until we had achieved two acceptable readings a 
week apart. The state didn’t require us to do that. It’s just what we 
thought we ought to do.

“We can’t afford to let a  
child develop an infection 
because we didn’t make the 
extra effort,” he continues. “At 
St. Jude, we don’t consider  
that to be an extra effort.”

The hospital and its housing 
facilities employ techniques  
such as positive air pressure  
and HEPA �lters to provide 
optimum air quality for patients. Gilliam says the provision of 
housing is another important component of infection prevention.

“By providing housing for patients, we make sure that when they 
leave the hospital they return to a safe environment where they’re 
not exposed to pathogens,” he says.

The cocoon effect
In addition to providing in�uenza vaccinations for employees, 

St. Jude vaccinates patients’ parents and siblings.
“Most institutions don’t provide this protection for family 

members,” Hakim says, “but we feel it’s important to have a 
cocoon effect. If all the people around a patient are vaccinated, 
they won’t get the illness and transmit it to the child.”

During a regional measles outbreak last year, the hospital’s 
Occupational Health staff checked the immune status of  
everyone on campus and vaccinated those who did not already 
have protection against the disease. 

Each visitor and family member is greeted and screened for 
illness before entering the bone marrow transplant unit and  
other inpatient areas.

“It’s really important that we screen them,” Gilliam says.  
“A patient who gets a cold could develop respiratory distress  
or even require a ventilator.”

Applause for hand-washing
Hand-washing is serious business at St. Jude. Employees  

and families are educated about the role of hand hygiene in 
preventing infections. Each inpatient room is equipped with a  
sink just outside the door, so that hands can be washed at  
each entrance and exit. Observers monitor hand-hygiene 
compliance for staff, families and visitors, providing reports that  
are then used to further education and promotion.

Staff members sometimes use UV light monitors when  
teaching families about hand-hygiene techniques.

“You may think you’re washing your hands well, but this can  
show the areas you missed,” Gilliam explains. “It’s a simple  
way to emphasize the importance of thorough hand-washing.”

Studying the microbiome
Hakim and her colleagues are planning a new study to  

analyze the microbes living in the hospital and to learn how those 
microbes are shared among 
people in that environment. 
The researchers hope to use 
details gleaned from this project 
to create new approaches for 
preventing infections.

Before the Kay Research 
and Care Center opened in the 
fall, staff members obtained 
a baseline sample of the 
microbiome of �oors, walls and 

other surfaces throughout the new patient-care �oors. In 2017,  
the scientists plan to collect samples from patients, staff  
and family members in those areas.

“There’s never been a comprehensive analysis like this,” 
Hakim says. “Past studies have looked at culturing one particular 
organism rather than doing molecular testing and understanding  
all the microbes living in the environment. I’m excited, because I 
think we’re going to learn a lot from this study.”

Cleanliness saves lives
As a handler of the St. Jude robots, Davis says he derives a 

deep satisfaction from knowing his infection-control activities  
may help save young lives.

 “No matter what I’m going through, no matter what’s going  
on in my life, it’s nothing compared to what these kids are  
going through,” Davis says.

“Those babies are the reason we’re here.” n 

Hana Hakim, MD, and Craig Gilliam head efforts to provide  
a cloak of security around St. Jude patients, most of whom  
have fragile immune systems.

FOR US, THESE PRACTICES ARE 
STANDARD, BUT FOR OTHER PLACES 
THEY MIGHT BE EXTRAORDINARY.
– Craig Gilliam
Director, St. Jude Infection Prevention and Control
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Charles Mullighan, MBBS, MD (left), and Zhaohui Gu, PhD 

St. Jude is partnering with �ve other institutions to develop 
a mobile app to help sickle cell patients in Memphis and 
surrounding communities improve their access and adherence 
to hydroxyurea treatment.

St. Jude pioneered the use of hydroxyurea to reduce the 
complications of sickle cell disease in children and young 
adults. The drug works by enhancing the production of fetal 
hemoglobin, a healthy form of the essential oxygen-carrying 
molecule in red blood cells.

“While we have made good progress using hydroxyurea to 
help children and younger adults look after their disease, much 
remains to be done to slow the progress of sickle cell as older 
teenagers transition to adult life,” said Jane Hankins, MD, of 
Hematology. 

The team developing the app includes staff from St. Jude, the 
University of Memphis, Methodist University Hospital, Baptist 
Memorial Hospital, Vanderbilt University and the Sickle Cell 
Foundation of Tennessee.

Overall, survival rates are high for acute lymphoblastic leukemia 
(ALL). But sometimes therapies still fall short. For about 30 
percent of ALL cases, the genetic basis remains unknown.

St. Jude scientists led an international team that found a 
promising lead on precision medicine for patients with a newly 
identi�ed, high-risk form of ALL.

In studying genetic material from more than 1,700 ALL patients, 
researchers found that about 5 percent had rearrangement of 
a gene called MEF2D. Patients with this change tended to be 
older than most ALL patients and less likely to survive.

The scientists also �gured out how the rearrangement helped 
fuel the leukemia.

The insight led them to the drug panobinostat. In the lab, the 
drug halted growth of human tumor cells with the MEF2D 
rearrangement. The drug is already being used to treat other 
types of leukemia. This study suggested it might act in a more 
precise, targeted way against cells with the MEF2D change.

“Further testing is underway to see if drugs like this one, 
either alone or in combination with chemotherapy, offer a new 
approach for these patients,” said Charles Mullighan, MD, 
MBBS, of Pathology.

The research appeared in Nature Communications.

New treatment possibilities for a high-risk leukemia

Mobile health app to help sickle cell patients 

Jane Hankins, MD, and patients Khristen and Kaitlyn Bridges
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Researchers from the St. Jude – Washington University 
Pediatric Cancer Genome Project and the Children’s 
Oncology Group have identi�ed the genetic changes  
that underpin a subtype of the most common cancer  
found in children. 

This form of B-precursor acute lymphoblastic leukemia 
(B-ALL) features genetic changes to two transcription  
factors known as DUX4 and ERG, proteins that closely 
control the activities of other crucial genes in human  
blood cells. In B-ALL, immature white blood cells known  
as B cell lymphoblasts multiply and accumulate in the  
blood and bone marrow.

“Our work is motivated by a lack of information on the 
genetic basis of many B-ALL cases,” said Charles  
Mullighan, MBBS, MD, of Pathology. “We discovered a 
distinct gene pattern in blood samples from some patients  
in our study and wanted to determine the underlying 
molecular events behind this signal.”

Scientists hope the discovery will lead to new diagnostic 
tests for patients. 

The �ndings were published in the journal Nature Genetics.

James R. Downing, MD (from left), Jinghui Zhang, PhD, 
and Charles Mullighan, MBBS, MD 

Researchers uncover genetic hallmarks  
of ALL subtype 

An international team of scientists has completed a detailed 
map of the genomic landscape for core-binding factor acute 
myeloid leukemia (CBF-AML). 

CBF-AML accounts for about 30 percent of pediatric AML 
and 15 percent of adult cases. 

Researchers from the St. Jude – Washington University  
Pediatric Cancer Genome Project revealed differences in  
the mutations that contribute to the diversity of CBF-AML. 

“We set out to understand the genetic variations that 
contribute to the development of CBF-AML using whole-
exome and whole-genome sequencing,” said Jeffery Klco, 
MD, PhD, of Pathology. “Our goal was to de�ne a detailed 
mutational landscape to understand better the genetic 
changes that contribute to disease.” 

Researchers reveal genomic landscape of CBF-AML

Jeffrey Klco, MD, PhD (left) and Xiang Chen, PhD 

Scientists sequenced samples from 87 children and 78 
adults and found a similar mutational landscape in both 
groups. In 17 cases, full genome sequences were obtained. 
Whole-exome sequencing was carried out on the remaining 
148 samples.

The �ndings appeared in the journal Nature Genetics.
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Voluntary reporting of errors and patient safety 
events by hospital staff provides a key source  
of information for improving patient care. A  
St. Jude analysis suggests that to increase 
reporting, hospitals should focus on informing 
staff about how their previous reports have  
helped enhance patient safety.

“Identifying patient safety opportunities is a 
fundamental �rst step to preventing harm and 
improving patient care, which is why hospitals 
promote patient safety event reporting,” said 
James Hoffman, PharmD, the hospital’s chief 
patient safety of�cer. Patient safety events  
include mistakes with the potential to harm 
patients, even if no one is injured.

The data analyzed by Hoffman and his  
colleagues came from a survey of 223,412  
health care professionals working in 7,816 
departments or units at 967 hospitals.

The research appeared in the Journal of  
Patient Safety.

Patient safety benefits when hospitals 
provide feedback

(Left to right) Chris Spencer, Jonathan Burlison, 
PhD; Lori Christion; and James Hoffman, 
PharmD

The chemotherapy drug methotrexate has played a key role in the  
high survival rate for acute lymphoblastic leukemia. But St. Jude 
researchers have found that long-term survivors exposed to high  
levels of the drug were more likely to struggle with skills like mental 
�exibility, planning and organization. These skills are needed to  
multitask and get things done.

Higher blood levels of the drug were also linked to changes in brain 
function and structure. The changes took place in parts of the  
brain that affect skills such as reasoning and mental �exibility.

“As childhood cancer survivorship has grown, so has research to 
understand and reduce the side effects patients experience during  
and sometimes long after treatment,” said Kevin Krull, PhD, of 
Epidemiology and Cancer Control.

“This study is the �rst to show a clear effect between methotrexate 
concentrations in patients’ blood during treatment and executive 
functioning in survivors,” he said. “The information will help scientists 
design ways to reduce that risk.”

The study included survivors treated between 2000 and 2010 who 
received chemo to the �uid around their brains and spines. This  
therapy was designed to prevent cancer from coming back in the  
central nervous system.

The research appeared in the Journal of Clinical Oncology.

Chemo drug impairs multitasking for some survivors 

Kevin Krull, PhD (left), and Yin Ting Cheung, PhD 
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There’s nothing I love more in this universe than my baby girl, 
Olivia. Soon after her birth about a year ago, we discovered she  
had a medical issue, and the doctor told us she needed an 
ultrasound. When I walked into the children’s hospital in Los 
Angeles, I was so worried. 

As I entered the building, other parents were walking in, too. I 
thought, “I could walk out of here with really bad news.” 

Fortunately, we got a good report that day. But not every parent 
has that experience. That’s why St. Jude Children’s Research 
Hospital is so important.

Several years ago, my mom and I were excited to host a  
Mother’s Day activity at Target House, one of the hospital’s housing 
facilities. We had fun doing arts and crafts with the kids while  

their moms got beauty treatments.
During that visit, I witnessed �rsthand 

how the hospital helps families. It reminded 
me of the time, many years ago, when 
my grandmother had a stroke. Instead of 
being by her side, everybody was worrying 
about details. Her insurance had to be 
taken care of. Where was she going to 
stay? Who was going to take care of her? 
That’s the last thing my family wanted to 
think about. We didn’t want to worry about 
paperwork. We wanted to concentrate on 
our time with her. 

St. Jude takes much of that worry away. 
Having a sick child is stressful enough 
without having to �gure out how you’re 
going to afford the medical bills—and the 
travel and housing and food. St. Jude 
allows families to focus on what’s most 
important: their children. 

It takes private donations in order for the 
hospital to run, and I really can’t imagine a 
better cause than St. Jude. 

I always say, “Give whatever you can 
afford.” I know people who spend $5 
every day on a cup of coffee. Even if you 
can only give $5, it would still make a 
difference. But if you’d visit the hospital 
and see what a difference St. Jude makes 
to the children and their parents, you’d 
give everything. n

I always say, “Give whatever 
you can afford.” I know 
people who spend $5 every 
day on a cup of coffee. 

TV personality and lifestyle expert Sabrina 
Soto is a designer, consultant, bargain 
hunter and, most importantly, a mom.

What’s Really Important?
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There’s nothing I love more in this universe than my baby girl, 
Olivia. Soon after her birth about a year ago, we discovered she 
had a medical issue, and the doctor told us she needed an 
ultrasound. When I walked into the children’s hospital in Los 
Angeles, I was so worried. 

As I entered the building, other parents were walking in, too. I 
thought, “I could walk out of here with really bad news.” 

Fortunately, we got a good report that day. But not every parent 
has that experience. That’s why St. Jude Children’s Research 
Hospital is so important.

Several years ago, my mom and I were excited to host a 
Mother’s Day activity at Target House, one of the hospital’s housing 
facilities. We had fun doing arts and crafts with the kids while 

A focus on family makes St. Jude extra special.
By Sabrina Soto

Sabrina Soto joins St. Jude patients (from left) Sydney Mitchell and Rachel Needham 
in an arts-and-crafts event at Target House.
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Already a winner
As he laced up his running shoes and 

donned a St. Jude Hero singlet before the 

2016 St. Jude Memphis Marathon, James 

Eversull knew he was already victorious. 

Eversull’s race began in 1964, when he 

and his terri�ed parents passed through 

the doors of St. Jude Children’s Research 

Hospital. As a participant in the revolutionary 

“Total Therapy” regimen, Eversull was one  

of the �rst children to be cured of acute 

lymphoblastic leukemia. Now 53 years old, he 

supports the hospital through participation in 

the St. Jude LIFE long-term follow-up study as 

well as through running marathons and speaking 

on behalf of St. Jude.




