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Good Stewards 
 Diuretic stewardship reduces variability in care,  
 medication costs for pediatric heart patients

The commitment to exceptional patient care begins with revolutionary discovery. University 
Hospitals Case Medical Center is the primary affiliate of Case Western Reserve University 
School of Medicine, a national leader in medical research and education and consistently 
ranked among the top research medical schools in the country by U.S. News & World 
Report. Through their faculty appointments at Case Western Reserve University School 
of Medicine, physicians at UH Case Medical Center are advancing medical care through 
innovative research and discovery that bring the latest treatment options to patients.

ALEXANDRE T. ROTTA, MD 
Division Chief, Pediatric Critical Care,  
and Linsalata Family Chair in Pediatric Critical Care  
and Emergency Medicine,  
UH Rainbow Babies & Children’s Hospital 
Professor of Pediatrics, Case Western Reserve  
University School of Medicine

Stewardship programs aimed at ensuring antibiotics are properly 
prescribed have had a measurable impact on medication use in 
children’s hospitals.

“Hospitals have had a great deal of success establishing sensible 
prescribing practices that restrict the choice of certain tiers 
of antibiotics,” says Alexandre T. Rotta, MD, Division Chief 
of Pediatric Critical Care at University Hospitals Rainbow 
Babies & Children’s Hospital. “The concept of antibiotic 
stewardship promotes change in prescribing behavior through 
focused education and by creation of certain barriers to the 
indiscriminate use of a drug.”

At UH Rainbow Babies & Children’s Hospital, the PICU  
team now applies this stewardship concept to the diuretics 
prescribed for pediatric heart patients. Intensivists use a 
standardized, stepwise approach to therapy. They start with 
first-line furosemide (Lasix®), optimizing the dose before 
adding a second diuretic. If a second-line drug such as 
chlorothiazide (Diuril) is necessary, they first opt for the enteral 
route preparation that is 1,700 times less expensive than the 
intravenous preparation, creating a significant cost difference 
that most intensivists are unaware of.  

Using this stewardship approach to diuretics reduces variability 
in the care pediatric heart patients receive, Dr. Rotta says. 
 
“In critical care, it’s very important to decrease variability,”  
he says. “We have 10 intensivists providing care at any given 
time, but we strive to practice as if we are one single person. 
This is particularly important in the care of children after 
cardiac surgery. In those patients, the more uniform you are,  
the better your outcomes.”   
 
Stewardship also saves health systems money, without 
compromising the care patients receive. Dr. Rotta’s previous 
research, for example, has shown that implementing a diuretic 
stewardship program can save a hospital more than $180,000 
a year in medication costs – without adversely affecting clinical 

outcomes for patients, such as days on a ventilator or length of stay  
in the PICU. 
 
“We have shown no differences in medical outcomes by making some 
small changes to everyday practice while saving thousands of dollars,” 
he says. “That’s pretty powerful.”  
 
Given the success the UH Rainbow Babies & Children’s Hospital 
PICU team has had with diuretic stewardship for its heart patients, 
there are now discussions about implementing similar programs for 
other medications, such as sedatives and analgesics. 
 
“We are always looking for ways to be more efficient, decrease 
variability and save money for our patients and the health care system 
in general,” Dr. Rotta says. “When hospitals save money through 
the thoughtful use of medications, more resources might become 
available for other important things. Plus, it’s the right thing to do.” 
 
For more information, contact Peds.Innovations@UHhospitals.org.
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Graft loss – or the body’s rejecting 
of a transplanted organ – is the 
biggest challenge in pediatric renal 
transplantation. Over the past four 
decades, outcomes for pediatric kidney 
transplants have improved significantly, 
with about a 5 percent decrease in 
both risk of patient death and graft 
loss with each more recent year of 
transplantation. However, a large gulf 
still exists between patient survival and 
graft survival, causing many pediatric 
transplant recipients to eventually 
require retransplantation.

To better understand the factors behind  
graft loss, a team of surgeons and 
nephrologists from University Hospitals 
Rainbow Babies & Children’s Hospital and 
UH Case Medical Center has examined 13 
years of data on pediatric kidney transplants, 
seeking to identify risk factors that predict 
poor graft survival.

They’ve found that when it comes to 
pediatric graft survival, patient age  
matters – a lot.

“We found that adolescents and teenagers 
had worse outcomes, with a shorter life for 
the transplanted kidney,” says Iuliana D. 
Bobanga, MD, a general surgery resident at 
UH Case Medical Center. “Consistent with 
what has been published elsewhere, younger 
patients had notably better outcomes.” 
Dr. Bobanga collaborated on this research 
with Beth A. Vogt, MD, Director of Pediatric 
Dialysis at UH Rainbow Babies & Children’s 
Hospital, among other UH physicians. The 
team published its results recently in the 
Journal of Pediatric Surgery.

For the study, the UH research team 
retrospectively analyzed data on 73 children 
who underwent kidney transplants at 
UH Rainbow Babies & Children’s Hospital 
between 2000 and 2013. Of that group, 31 
children were under age 12, and 42 of them 
were age 12 or older. 

Results showed that the younger group had 
a superior five-year graft survival rate to the 
older group – 100 percent vs. 75.5 percent – 
as well as a higher 10-year graft survival rate 
– 94.4 percent vs. 43.8 percent. In addition, 
results showed that adolescent females had 
slightly worse outcomes than males.

“We’re not quite sure why this is,”  
Dr. Bobanga says. “There is no clear 
explanation in the literature as to why 
females undergoing renal transplant have 
lower graft survival.”

Another finding of interest was that younger 
children seemed to bounce back more 
quickly when experiencing an acute rejection 
episode, compared with adolescents. 

“The older kids had a harder time recovering 
from the rejection episodes, while in the 
younger kids, creatinine would go up, they’d 
receive treatment for the rejection episode 
and recover,” Dr. Bobanga says. “The 
adolescent group, on the other hand, had a 
harder time recovering back to the baseline 
creatinine after a rejection episode.”

One significant difference between the 
two age groups was the higher percent of 
living donor grafts in the younger group 
compared with the older group – 87 percent 
vs. 67 percent. However, when the research 
team analyzed data only from patients who 
received a living, related renal transplant 
(LRRT), such as from a parent, younger 
children still had a superior graft survival, 
compared with adolescents.

“Possible explanations for this include 
higher rates of nonadherence to 
immunosuppression during late adolescence 
and early adulthood, maturation of 
the immune system, changes in health 
insurance and transitioning from pediatric 
to adult care,” Dr. Bobanga says. “Another 
hypothesis proposes that there is a period of 
increased growth during adolescence causing 
hyperfiltration injury.”

Dr. Bobanga says she hopes this contribution 
to the knowledge base on pediatric renal 
transplantation will help inform treatment 
decisions around the management of high-
risk children and help spur further research.

“Our results have implications for risk 
stratification, social resources and immune 
surveillance of the pediatric population 
undergoing kidney transplantation, with 
differing risk based on age and gender,” 
she says. “Further studies should evaluate 
the likely multifactorial causes for the age 
and gender disparities in pediatric renal 
transplantation outcomes.”

For more information, contact  
Peds.Innovations@UHhospitals.org.

IULIANA D. BOBANGA, MD
Resident Physician, Department of General 
Surgery, UH Case Medical Center
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and Linsalata Family Chair in Pediatric Critical Care  
and Emergency Medicine,  
UH Rainbow Babies & Children’s Hospital 
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What Is the Ideal Age for a  
Pediatric Kidney Transplant?
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Associate Professor of Pediatrics, Case Western 
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New study documents better outcomes for younger patients



About 72,000 American adolescents and young 
adults (AYA) between the ages of 15 and 39 are 
diagnosed with cancer every year. Compared with 
children and adults, AYA cancer survival rates 
remain stubbornly low.

 “There has been a lack of progress in improving 
outcomes,” says Alex Huang, MD, PhD, a pediatric 
hematologist and oncologist at University Hospitals 
Rainbow Babies & Children’s Hospital. “The reasons  
are multifactorial. Some young adult patients may  
not have very stable jobs or family support and may  
lack insurance. There also may be delayed diagnosis 
because of hesitancy about seeking care. But there’s also 
a recognition in the medical community that we don’t 
know very much about the biology of the cancers  
that affect AYA populations.”

At UH, physician-scientists, allied health professionals 
and members of the greater Cleveland community are 
teaming up to reverse this trend. The result of their 
collaboration is the Angie Fowler Adolescent & Young 
Adult Cancer Institute, based at UH Rainbow Babies & 
Children’s Hospital and UH Seidman Cancer Center. 
 

Angie’s Institute was established in 2011 with a $17 
million gift from Char and Chuck Fowler, who lost their 
teenage daughter, Angie, to melanoma in 1983. The 
Fowlers had previously established the nation’s first 
AYA endowed chair at UH Rainbow Babies & Children’s 
Hospital, attracting nationally known hematologist and 
oncologist Yousif “Joe” Matloub, MD, to the position. 
More recently, they have pledged $6.7 million to the 
Case Comprehensive Cancer Center at Case Western 
Reserve University to support an array of AYA cancer 
research initiatives. This gift represents the first-ever 
creation of a center focused on AYA cancer within the 
nation’s 45 Comprehensive Cancer Centers designated 
by the National Cancer Institute (NCI). Inspired by this 
gift, an anonymous donor has also pledged $5 million 
to UH Rainbow Babies & Children’s Hospital for the 
completion of Angie’s Institute’s new inpatient floor.

Increasing the focus on AYA cancer has long been a 
priority of John Letterio, MD, Division Chief of Pediatric 
Hematology and Oncology at UH Rainbow Babies & 
Children’s Hospital, who came to Cleveland from the 
NCI in 2006. 

“Our job ultimately is to advocate, to take on the 
biggest challenges,” he says. “The AYA cancers are 
where we can make a real difference.”  
 
Angie’s Institute – fully integrated with UH Seidman  
Cancer Center and the Case Comprehensive Cancer 
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Creating a  
 Comfort Zone

State-of-the-art Angie Fowler  
Adolescent & Young Adult Cancer  
Institute takes on AYA cancer
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Center – features a dedicated, newly renovated outpatient 
treatment facility. The space is designed with adolescents and 
young adults in mind, with a “comfort zone” that includes 
lots of natural light, a rooftop respite garden and digital 
technology to help patients remain engaged in everyday life, 
school and work.

“Ours is one of the first such clinical spaces in any 
hospital in the country,” says Dr. Matloub. “We decided 
that in building from scratch, we wanted the space to 
fit the AYA patient group.”

Patients at Angie’s Institute receive care from either the  
team at UH Rainbow Babies & Children’s Hospital or the 
team at UH Seidman Cancer Center – sometimes both. 
Artificial age limits, such as only treating patients under  
age 18, do not apply.

“The uniqueness of our program is that it is seamless 
care across the ages,” Dr. Matloub says. “Depending on 
several factors, such as patients’ age, type of diagnosis, 
developmental and social situation, they can be inpatients 
at Rainbow or Seidman and can be seen as outpatients at 
either facility, depending on patient preference and which is 
the best match. There are some cases where they can have 
joint care. A 26-year-old with osteosarcoma, for example, 
will be seen by us because we’re more familiar with this type 
of disease. Conversely, if we have a 16-year-old with breast 
cancer, she is seen by our adult oncology colleagues. For 
outpatient care, these patients can go to any combination 
of locations. Having these choices and flexibility makes for 
optimal care and a better patient experience.”

ALEX HUANG, MD, PHD
Theresia G. & Stuart F. Kline Family Foundation 
Chair in Pediatric Oncology, and  
Director, Pediatric Hematology-Oncology 
Fellowship Program, Angie Fowler Adolescent  
& Young Adult Cancer Institute,  
UH Rainbow Babies & Children’s Hospital 
Associate Professor of Pediatrics, Pathology  
& Biomedical Engineering, Case Western  
Reserve University School of Medicine

YOUSIF MATLOUB, MD
Angie Fowler Chair in Adolescent &  
Young Adult Oncology, Angie Fowler 
Adolescent & Young Adult Cancer Institute, 
UH Rainbow Babies & Children’s Hospital
Professor of Pediatrics, Case Western 
Reserve University School of Medicine

For more information about Angie’s Institute or  
to refer a patient, call 216-844-1969.

State-of-the-art Angie Fowler  
Adolescent & Young Adult Cancer  
Institute takes on AYA cancer

Expedited consults to address fertility preservation options 
are a hallmark of care at Angie’s Institute. “We’re having 
these crucial conversations, both with our newly diagnosed 
patients and with those who have relapsed for whom fertility 
preservation may not have been addressed,” says Amelia Baffa, 
RN, MSN, nurse navigator for Angie’s Institute. “We can get a 
consult with our UH reproductive endocrinologists within the 
hour. When we started the program they promised they would 
do it, and they’ve done it every time.” For female patients, 
treatments that would impair fertility can be postponed for the 
10 to 12 days needed for egg maturation and retrieval – if the 
disease allows.

Angie’s Institute also employs a shared model of care.
Independent oncologists who have AYA patients with 
complicated or refractory cancers can comanage these patients 
with the Angie’s Institute staff. This model allows these AYA 
patients to maintain a connection with their original care  
team, while gaining access to the clinical trials, fertility 
preservation and psychosocial support services Angie’s Institute 
offers its patients.

Angie’s Institute also includes the Center for Survivors of 
Childhood Cancer, serving the needs of patients after cancer 
treatment has ended. Patients receive access to their electronic 
medical records and a summary of treatment, alerting primary 
care providers of their unique issues and needs. Patients 
and survivors also have access to a wide array of support 
services to address their unique psychosocial needs. These 
include support groups for patients, support groups for 
caregivers, consultations with teachers and professors to help 
AYA students successfully complete high school or college, 
programs to help AYA patients prepare for life after cancer and 
counseling about national programs and opportunities for AYA 
cancer patients and survivors. 

“It is comprehensive, multidisciplinary care,” Dr. Matloub says. 
“It’s the nurse navigator, the social worker, the psychologist, 
the career advisor and the medical and surgical teams.”

“We find out what’s important in their lives and what support  
they need to pursue it,” Baffa adds.
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In the modern era, no regional or national emergency  

has ever overwhelmed the capacity of America’s hospitals. 

However, the events of 9/11, Hurricane Katrina and the  

more recent outbreaks of H1N1 influenza and enterovirus 

D68 point to the possibility that the medical infrastructure  

could become overwhelmed. Such a situation could  

prompt a conversion to “crisis standards of care,” in which 

scarce resources would be preferentially assigned to 

those most likely to benefit, with the goal of maximizing 

population survival. 

“After 9/11, in particular, there was greater interest in becoming 
better prepared for mass casualty events,” says Philip Toltzis, MD,  
a pediatrician in the pediatric intensive care unit (PICU) at University 
Hospitals Rainbow Babies & Children’s Hospital. “No event to date 
has required crisis standards of care, but people are increasingly 
concerned that an event in the future could.”

Charged by the Institute of Medicine, state health departments 
have developed mass casualty response plans, including plans 
for triage during crisis standards of care. These plans, however, 
are designed for adult patients, making them inappropriate for 
making treatment decisions about children. In 2009, the Centers 
for Disease Control and Prevention (CDC) convened a panel of 
pediatric experts to address the gap, including Dr. Toltzis. But the 
group faced challenges.

“We hit a wall when it came to pediatric triage,” he says. “There 
were no reliable outcome prediction tools. For one, children survive 
much better than do adults. We concluded that we needed a 
pediatric triage algorithm in the event of crisis standards of care, 
but we didn’t know how to do it accurately.”

Fast-forward to 2015: After years of consultation, Dr. Toltzis and 
PICU colleagues from other American children’s hospitals have 
developed an evidence-based tool for pediatric triage during a 
mass casualty event requiring crisis standards of care. The group 
published its plan recently in the journal Pediatric Critical Care 
Medicine.

The plan first calls for assessing whether the pediatric patient needs 
mechanical ventilation. After making that determination, health 
professionals then gauge likelihood of survival, estimated length of 

stay and estimated length of time on the ventilator. The equations 
and thresholds used to generate these estimates are based on a 
large data set from the Virtual PICU database.

“We used a sample of 150,000 randomly selected patients from 
2009 to 2012 from 120 PICUs,” Dr. Toltzis says. “To derive the 
equations, we chose diagnostic and physiological data that were 
available at admission that we felt biologically were likely to have 
influence on outcomes.”

To validate its model, the team turned to machine learning –  
a method of managing data so that subsets are maximally, 
statistically distinct from one another. This process confirmed that 
mechanical ventilation should indeed be the first ‘node’ on the 
pediatric triage ‘decision tree.’

For Dr. Toltzis, this work represents an important first step in what is 
always a difficult conversation about triage. 

“Not everybody agrees with triage,” he says. “Some experts in 
mass casualty planning have rejected triage and have said that care 
has to be assigned on a first-come, first-served basis. However, the 
majority of people who are mass casualty planners do believe in 
triage because, in fact, we recognize that using triage, we’ll have 
better population survival than if we don’t.”

He says he looks forward to playing a continuing role in this 
important conversation. 

“One of the mantras of people who do triage planning is that  
you need to expose people to the concept well before a mass 
casualty event occurs,” he says. “We think that doctors and nurses 
will not only buy into it, they will insist on it, because they will get 
it. But this is not the way medicine is conventionally offered, and 
we need to have conversations with community stakeholders and 
leaders as well.” 

 
 

Anticipating the UNTHINKABLE 
Evidence-based tool developed to guide  
pediatric triage after a mass-casualty event

PHILIP TOLTZIS, MD
Pediatric Intensivist, Pediatric Critical Care,  
UH Rainbow Babies & Children’s Hospital
Professor of Pediatrics, Case Western Reserve  
University School of Medicine

For more information, contact  
Peds.Innovations@UHhospitals.org.



Fifty years ago, an infant with undiagnosed 
phenylketonuria (PKU) would progress from 
normal to severely intellectually disabled in just 
about a year, as the genetic condition took its toll. 
Newborn screening for genetic conditions has 
changed that equation.

“As a public health program, newborn screening has been 
incredibly successful,” says geneticist Shawn E. McCandless, 
MD, Division Chief of Pediatric Genetics at University Hospitals 
Rainbow Babies & Children’s Hospital. “Today, we have 
adults living with PKU and thriving. Following the prescribed 
treatment isn’t easy, but it is effective.”

Still, the relatively high number of false positives generated 
during testing remains a challenge for newborn screening 
programs. “In the field, we recognize that the false positives in 
newborn screening are what inhibit the development of new 
programs,” Dr. McCandless says. “The more false positives 
you have, the more you lose public support for the program 
because parents and pediatricians just don’t think  
it’s worth it.”

At UH Rainbow Babies & Children’s Hospital and  
UH MacDonald Women’s Hospital, a collaborative effort has 
identified a simple innovation addressing this issue. After 
the UH Rainbow Babies & Children’s Hospital NICU staff 
noticed that they were seeing an increasing number of false 
positive results for amino acids measured during newborn 
screening, they met with the genetics team and lab services 
and identified a likely cause: the new protocol calling for 
high-protein parenteral nutrition solution to be immediately 
given to all infants admitted to the NICU. In response, the 
group proposed replacing the protein-containing solution with 
simple dextrose solution for three hours before the newborn 
screening heel prick test, done at 24 hours of age.

Data collected from more than 12,000 infants born at  
UH MacDonald Women’s Hospital over three years suggest

that the innovation is working. Infants whose protein-
containing parenteral nutrition was stopped for three hours 
before newborn screening showed a 74 percent reduction in 
the false positive rate for amino acids, compared with infants 
who received the standard protein-containing solution. 

“It was a big, dramatic difference,” Dr. McCandless says.

Importantly, there were no reports of serious complications 
or hyperglycemia during the three-hour solution-replacement 
window, nor was there any apparent difference in hospital 
outcome. The group published these results recently in The  
Journal of Pediatrics.

For Dr. McCandless, these findings point to the need for 
continuous quality improvement in newborn screening 
protocols. This can be done by addressing the physiological 
circumstances that can affect the screening marker, as in this 
case. But it can also be accomplished by gaining a better 
understanding of what ‘normal’ screening values are for low 
birthweight (LBW) infants.

“LBW babies account for the vast majority of false positives,” 
Dr. McCandless says. “There are a variety of reasons for that, 
but the main reason is that we don’t have good data on the 
appropriate normal ranges for those kids. We need to set the 
cut-off point such that we don’t miss any abnormal results. If 
we had better data, we’d be able to pinpoint a more accurate 
cut-off point.”

The new protocol also highlights the importance of 
collaboration across disciplines, Dr. McCandless says.

“There’s this long tradition of collaboration and collegiality at 
Rainbow, where people really do talk to each other. With new 
technologies and new facilities and growth, people may have 
fewer physical interactions on a day-to-day basis. You have to 
work harder to keep those lines of communication open. But 
it’s actually invaluable, and this is a great example of it.”

  A 
Common-Sense  
     Solution 

For more information, contact  
Peds.Innovations@UHhospitals.org.
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Simple innovation reduces  
problematic false positives  
in newborn screening for  
genetic disorders
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In 2015, UH Rainbow Babies & Children’s Hospital 
again ranked as one of America’s Best Children’s 
Hospitals in eight pediatric specialties, including  
#3 in neonatology, #7 in orthopaedics, #11 in 
pulmonology and #19 in oncology.
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Navigating the maze of health care can be challenging for anyone. It can 
be especially so for families of children with suspected developmental or 
behavior problems. Faced with lengthy, complicated forms to fill out and 
long wait times for an appointment, many families simply give up.

“A lot of children who are referred for developmental or behavioral 
problems don’t make it to that referral appointment,” says Beth 
Diekroger, MD, a developmental-behavioral pediatrician at University 
Hospitals Rainbow Babies & Children’s Hospital.

With funding from Ohio’s Medicaid Technical Assistance and Policy 
Program (MEDTAPP), a team at UH Rainbow Babies & Children’s Hospital 
is trying a new approach to better serve these kids in the Medicaid 
population. They’ve established an Attention & Behavior Comprehensive 
Clinic that simplifies and facilitates the referral process from the primary 
care physician. Families fill out a short, one-page form with a symptom 
rating scale in the primary care physician’s office, which the office sends to 
the clinic. A nurse in the Attention & Behavior Comprehensive Clinic then 
proactively contacts the family to set up the appointment. 

“By focusing these resources on the Medicaid population, that means 
these kids can get an appropriate evaluation and diagnosis earlier,”  
says UH psychologist Rebecca Hazen, PhD, who is collaborating on  
the project with Dr. Diekroger. “That will set them up for more success 
down the road.”

“Undiagnosed and untreated ADHD has been associated in some studies 
with poorer performance in school and even higher rates of dropping out 
of school,” Dr. Diekroger adds. “If we can get it evaluated and treated 
earlier on, our hope is that we can mitigate some risks in a population 
that is already at high risk for some of those adverse outcomes.”

The nurse in the Attention & Behavior Comprehensive Clinic contacts 
families several times before their appointment, establishing a relationship 
and giving them an idea of what to expect. The appointment itself is 
comprehensive, lasting about three hours and involving an evaluation by 
a developmental and behavioral pediatrician and a psychologist, as well as 
academic screening.

Drs. Diekroger and Hazen are using a portion of their MEDTAPP funds to 
evaluate the effectiveness of this new clinical model. However, they say, 
the early results are encouraging.

“Based on the information we have, it seems to be working to get more 
of these patients in for the evaluation that they need,” Dr. Hazen says.

 

REACHING OUT
Proactive clinical approach streamlines access to care for children at risk
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