INNOVATIVE RESEARCH AND PERSONALIZED
MEDICINE LEAD TO EXCELLENT OUTCOMES
A MESSAGE FROM Bradley A. Warady, MD
Division Director, Nephrology
The Division of Pediatric Nephrology at Children’s Mercy Kansas City is known for
consistently setting the bar high when it comes to patient outcomes. But 2020
presented Children’s Mercy, and all pediatric hospitals, with the unprecedented
challenge of continuing to reach for excellence while dealing with the complexities
of the COVID-19 pandemic.
As a co-author with our Chinese colleagues of recommendations for the care of
children receiving chronic dialysis in association with the COVID-19 pandemic, we
gained valuable insight into this virus early on.1 Then, we implemented meticulous
screening protocols, even before the pandemic reached our doors, keeping our
patients and staff safe.
As this year has taught us, whether you’re protecting a patient from COVID-19 or
a catheter-associated blood stream infection, there’s no substitute for safety and
superior outcomes when patient lives are on the line.

2020 HIGHLIGHTS
UNIQUE SERVICES AND
AREAS OF EXCELLENCE

OUTSTANDING CLINICAL
OUTCOMES

RESEARCH COMMITMENT
AND FUNDING

Innovative Save the Vein
initiative to preserve
vasculature has resulted
in 93% of peripheral
intravenous line (PIV)
placements in the
dominant arm of patients
with chronic kidney
disease.

100% three-year kidney
transplant graft and patient
survival for the past six years.

We co-lead the CKiD study
which has received
20 years of continuous
NIH funding.

0.45 three-year graft survival
hazard ratio equates to an
estimated 55% lower risk of
a transplant failing at
Children’s Mercy compared
to national average.
0 hemodialysis blood stream
infections in the past
1,100+ days.

$1.5 million in new NIH and
external funding to support
kidney disease research.

Our Division has been
ranked in the top 10 for
10 consecutive years by
U.S. News & World Report.

CLINICAL EXCELLENCE SETTING NEW STANDARDS OF
CARE IN PEDIATRIC NEPHROLOGY
The Division of Pediatric Nephrology at Children’s Mercy
Kansas City provides a comprehensive, individualized
approach to care rooted in the latest medical developments
that lead to optimal outcomes. Led by Bradley A. Warady,
MD, who is internationally recognized for clinical care and
research, the program partners with families to improve
care in practical and meaningful ways. With the vast
majority of chronic kidney disease (CKD) patients living into
adulthood, Children’s Mercy and the Division of Pediatric
Nephrology emphasize the lifetime of care required by their
patients and serve as leaders in defining best practices
for managing the patients’ transfer to adult care.
Vimal Chadha, MD and patient

2020 By the

Numbers*
7 pediatric kidney transplants

FACULTY

13 pediatric nephrologists
3 pediatric nephrology fellows
NURSES AND/OR APRN OR
CERTIFIED NURSES

6 APRNs 41 RNs
In total, we hold 43 nursing/nurse

practitioner certifications.

6,527 outpatient nephrology visits
4,845 clinic and telemedicine visits1
1,682 outpatient hemodialysis treatments

CLINICAL OUTCOMES

100% three-year kidney transplant
graft survival

2.5 dedicated social workers
1 Child Life specialist
1 dedicated psychologist
1 dedicated clinical pharmacologist
3 dedicated dietitians
1 dedicated schoolteacher

100% three-year kidney transplant
patient survival

Hemodialysis catheter-associated
blood stream infections:

0/100+ patient months
1,154 calendar days without an infection
as of 12/23/20

Advancing Transplant Outcomes

Repeated surveillance biopsies, epitope matching and
pharmacokinetic assessment of immunosuppressive
medication are three strategies the Pediatric Nephrology
Program at Children’s Mercy routinely utilizes. These
tactics have contributed to the program’s 100% graft
and patient survival rates since 2014, and have been
further validated through research:
• Children’s Mercy recently published the largest
pediatric nephrology experience in North America
on surveillance biopsies in kidney transplant
recipients, examining 215 kidney surveillance
biopsies obtained from 2008 to 2016 in 97 patients.2
• Epitope matching was shown to improve
donor/recipient compatibility in a study the
team published in Pediatric Transplantation.3
• Preliminary research is demonstrating the
importance of therapeutic drug monitoring to
effectively balance the risks of rejection versus
toxicity in pediatric transplant patients.

Hemodialysis-related BSIs

Children’s Mercy hemodialysis patients have gone
an unprecedented 1,100-plus days without a
catheter-associated BSI. The division has utilized a
multifaceted approach to infection prevention that’s
contributed to these outstanding results. Through
quality improvement and human factors work, this
team identified and implemented five infection
prevention actions:

• Video audits of clinical staff while performing
self-hand hygiene and patient care to ensure
consistency and promote accountability.
• Implementation of a standardized protocol for
catheter connection/disconnection and exit site care.
• Reinforcement of patient restrictions regarding
patient showers and other water exposures.
• Standard use of ClearGuard™ Caps and StatLock®
stabilizers.
• Patient and staff participation in frequent
education activities.
The Children’s Mercy experience provides evidence that
meticulous adherence to protocols and procedures, as
well as frequent and consistent education for both patients
and dialysis staff, can result in effective catheter care and a
substantial decrease in the risk for infectious complications.

Preserving Vascular Access

The Children’s Mercy Nephrology team designed and
implemented a unique quality improvement initiative
called Save the Vein to improve patients’ prospects for
a longer life expectancy through vein preservation.
Here’s how it works. When CKD or end-stage kidney
disease (ESKD) patients arrive at the Nephrology Clinic for
a blood draw or IV placement, nurses check the patient’s
electronic medical record for a critical information note
regarding the patient’s Save the Vein status. This note
identifies the patient’s dominant arm to preferentially
access. Patients admitted to the hospital also are given a
bright pink Save the Vein armband that highlights which
arm and associated vasculature should be preserved.
Patients and families also have been educated so they
can advocate for themselves or their child.
Now a two-year review of compliance data shows that
93% of IVs are placed in the appropriate arm in this
CKD/ESKD cohort – a significant improvement over the
original 47%.4 The team also has created wallet cards
regarding vein preservation to be used by patients if they
present to outside medical institutions.

Peritonitis: 1.57/100 patient months
*Fiscal Year 2020 (July 1, 2019 to June 30, 2020)
*Fiscal Year 2020 (July 1, 2019 to June 30, 2020)
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LEADING THE WAY Through Research
The Division of Pediatric Nephrology at Children’s Mercy
is one of the most academically productive in the country.
Children’s Mercy physician-scientists are committed
to leading transformational research, from bench to
bedside, to create a world of well-being for all children
with pediatric kidney disease. Our faculty are involved in
a leadership capacity or actively participating in a variety
of national and international collaborative research
and quality initiatives including CKiD, SCOPE, NAPRTCS,
NINJA, IPDN and IROC.

The Children’s Mercy Dialysis team was
spotlighted in the CDC’s Making Dialysis
Safer Coalition Newsletter for going more
than 1,000 days without an outpatient HD
bloodstream infection.

CARE DURING COVID-19
The past year was marked by a series of significant
challenges resulting from the COVID-19 pandemic. The
impact was felt across all sectors – but especially in
health care – as we addressed the virus globally, and in
our local communities. While pediatric institutions were
spared the influx of serious cases brought on by the virus,
it was still necessary to re-think and re-structure our
approach to providing care and to ensuring the health
and safety of our patients, families and employees.
How the Nephrology Division addressed the pandemic:
• Published the paper Consensus Recommendations
for the Care of Children Receiving Chronic Dialysis
in Association with the COVID-19 Epidemic in
collaboration with our colleagues from China in
Pediatric Nephrology.1 This paper detailed screening
procedures to keep patients safe during COVID.
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• Recognized early on we were in a high-risk setting.
To keep patients and staff safe, we proactively
implemented the screening precautions recommended
in this paper, including temperature checks, hand
hygiene, PPE and other measures.
• Used telehealth visits when applicable. The
Nephrology Division is working with the SCOPE
collaborative to survey families and dialysis staff
regarding their experience with carrying out
peritoneal dialysis visits via telehealth, with a goal
of making it the best possible experience for all.
• Created a library of newsletters focused on
COVID for dialysis and transplant patients and
families. Topics covered included proper masking,
hand hygiene, daycare and going back to school,
immunosuppression, COVID-19 testing and
vaccination, among many others.

Bradley A. Warady, MD, is Co-PI for the Chronic Kidney
Disease in Children (CKiD) study, funded by the National
Institute of Diabetes and Digestive and Kidney Diseases
(NIDDK). With the efforts of investigators and coordinators
from more than 50 pediatric nephrology programs
throughout North America, the study has enrolled more
than 1,000 participants and published more than 130
papers providing insights on interventions that have the
potential of modifying the progression of CKD and the
development of a variety of clinical complications.
Hyperfiltration is seen as the primary cause of early
progression of CKD in children with congenital anomalies
of the kidney and urinary tract (CAKUT). Tarak Srivastava,
MD, supported with R01 funding from the National
Institutes for Health, is generating important discoveries
pertaining to CKD progression, with lab research focused
on podocyte cell biology, and its role in the pathophysiology
and potential treatment of hyperfiltration injury.
Children’s Mercy also is at the forefront of understanding
the important role of genomics in the diagnosis, treatment
and management of pediatric kidney disease. Laurel K.
Willig, MD, Pediatric Nephrologist, is the Medical Director
for the Genomic Medicine Center at Children’s Mercy,
and is helping incorporate genetic testing into the clinical
care model for nephrology patients.

Tarak Srivastava, MD

By the Numbers

63 published peer-reviewed
manuscripts

6 published book chapters
31 international and

national presentations
(25 oral and 6 posters)
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RESEARCH HIGHLIGHTS
Notable Journal Publications
Our faculty continues to contribute meaningful research
publications to advance patient care. Here are a few
highlights from this past year.
Prescribing Peritoneal Dialysis for High-quality Care
in Children
This publication presents recommendations pertaining
to the provision of maintenance peritoneal dialysis (PD)
in children on behalf of the International Society for
Peritoneal Dialysis (ISPD). Recommendations pertaining
to timing of dialysis initiation, dialysis modality selection,
volume management, small solute clearance and
preservation of residual kidney function are presented,
all in the context of a philosophy of shared decisionmaking with patients and their caregivers.
Warady BA, Schaefer F, Bagga A, Cano F, McCulloch
M, Yap HK, Shroff R. Prescribing Peritoneal Dialysis for
High-quality Care in Children. Perit Dial Int. 2020.

Plasma Soluble Urokinase Plasminogen Activator
Receptor (suPAR) and CKD Progression in Children
Darcy Weidemann, MD, MHS, and colleagues studied
565 children enrolled in the Chronic Kidney Disease
in Children (CKiD) Study. They found that the novel
biomarker soluble urokinase plasminogen activator
receptor (suPAR) was associated with faster progression
of chronic kidney disease (CKD). After eight years of
follow-up, the researchers observed that patients in
the highest suPAR quartile experienced a 33% faster
progression of CKD compared to those in the lowest
quartile, even after adjustment for traditional kidney
disease risk factors. This is one of the first studies to
study suPAR in children with CKD, important because
of the promise suPAR demonstrates as a biomarker in
this population in whom the underlying cause of kidney
disease differs greatly from the adult population.

Upregulated Proteoglycan-related Signaling Pathways
in Fluid Flow Shear Stress-treated Podocytes
In this publication, Tarak Srivastava, MD, and colleagues
showed the importance of proteoglycans within the
podocyte glycocalyx in response to fluid flow shear
stress. They propose that proteoglycans in podocytes are
important in sensing fluid flow shear stress on podocytes.
Srivastava T, Joshi T, Jiang Y, Heruth DP, Rezaiekhaligh
MH, Novak J, Staggs VS, Alon US, Garola RE, El-Meanawy
A, McCarthy ET, Zhou J, Boinpelly VC, Sharma R, Savin VJ,
Sharma M. Upregulated Proteoglycan-related Signaling
Pathways in Fluid Flow Shear Stress-treated Podocytes.
Am J Physiol Renal Physiol. 2020;319(2):F312-F322.

Urinary Prostaglandin E2 is a Biomarker of Early
Adaptive Hyperfiltration in Solitary Functioning Kidney
Dr. Srivastava and colleagues showed that urinary
prostaglandin E2 in children with solitary kidney is a
potential biomarker for fluid flow shear stress-mediated
injury. This was based on cell and animal work on fluid
flow shear stress.
Srivastava T, Ju W, Milne GL, Rezaiekhaligh MH, Staggs
VS, Alon US, Sharma R, Zhou J, El-Meanawy A, McCarthy
ET, Savin VJ, Sharma M. Urinary Prostaglandin E2 is a
Biomarker of Early Adaptive Hyperfiltration in Solitary
Functioning Kidney. Prostaglandins Other Lipid Mediat.
2020 Feb;146:106403.

Darcy Weidemann, MD, MHS and Nathan Beins, MD

•

The Children’s Mercy Research Institute® (CMRI) is a
pediatric hospital research organization unlike any
other. The CMRI opens in spring 2021 as the hub
of pediatric research and discovery, not just in the
greater Kansas City region but the world over.

•

Only the CMRI integrates research and clinical care
with multidisciplinary teams at the point of care while
bringing together nationally recognized expertise in
genomic medicine, precision therapeutics, population
health and health care innovation. As a result, we
accelerate the development of groundbreaking
individualized therapies and treatments that transform
the potential of all children, one child at a time.

•

Every project, investment, partnership and discovery at
the CMRI will stem from our unwavering commitment to
integrated research with a purpose – one that focuses
on the unique needs of the children and families who
are the heart of Children’s Mercy.

•

The institute’s new nine-story, 375,000-square foot
building supports a collaborative approach to research,
where physicians, scientists, academic colleagues,
philanthropic partners and others work together
to find the answers to pediatric medicine’s most
challenging questions.

Riar S, Greenbaum L, Bliwise D, Leu R. Restless
Legs Syndrome in Chronic Kidney Disease: Is Iron or
Inflammatory Status to Blame? J Clin Sleep Med.
2019 Nov 15;15(11):1629-1634.

Comparing Directly Measured Versus Mathematically
Calculated Free Serum 25-hydroxy Vitamin D Level in
Children.
Considering the importance of vitamin D in daily
metabolism, and in particular that of bones and minerals,
the scientific community is still looking for the best way
to assess the body’s needs for this vitamin. This study
revealed that instead of using the more expensive method
for measurement of the free (active) form of vitamin D,
we can use a simpler, less expensive and more readily
available method to assess the value, thus helping us to
better assess the need for vitamin D in children with bone
diseases and abnormalities in mineral metabolism.
Sebestyen-VanSickle J, Srivastava T, Garg U,
Rezaiekhaligh MH and Alon US. Comparing Directly
Measured Versus Mathematically Calculated Free
Serum 25-hydroxy Vitamin D Level in Children. Journal of
Bone and Mineral Metabolism DOI 10.1007/s00774-01901054-4, 2019.

Weidemann DK, Abraham AG, Roem JL, Furth SL,
Warady BA. Plasma Soluble Urokinase Plasminogen
Activator Receptor (suPAR) and CKD Progression in
Children. Am J Kidney Dis. 2020.
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Restless Legs Syndrome in Chronic Kidney Disease: Is
Iron or Inflammatory Status to Blame?
CKD patients are at increased risk of RLS (restless legs
syndrome) but the pathogenesis is not clear. CKD patients
are at increased risk of two recognized risk factors for
RLS, iron deficiency and inflammation. The authors’
cross-sectional observation study, in 124 patients (including
dialysis, transplant and non-dialysis/non-transplant
CKD patients with eGFR < 60 mL/min/1.73m2) found that
neither ferritin nor inflammation differentiated pediatric
CKD patients with and without RLS. Their findings suggest
that factors mediating the pathogenesis and, potentially,
treatment, of RLS in pediatric CKD may be different from
non-CKD populations.

Children’s Mercy
Research Institute

Learn how you can join us in transforming
care and discovering cures at the CMRI:
childrensmercy.org/research.
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MEET THE TEAM
LEADERSHIP
Bradley A. Warady, MD
Division Director, Nephrology
Director, Dialysis and Transplantation

MEDICAL FACULTY
Mohammed Farhan Ali, MD
Nephrologist
Uri S. Alon, MD
Director, Bone and Mineral Disorders Clinic

Darcy Weidemann, MD, MHS
Associate Director, Nephrology Fellowship
Program
Laurel K. Willig, MD
Medical Director, Center for Pediatric
Genomic Medicine
Director, Nephrology Fellowship Program

FELLOWS
Katherine Kurzinski, MD
Heather Morgans, DO

Nathan Beins, MD
Nephrologist

Benjamin Spector, MD

Douglas L. Blowey, MD
Medical Director, Children’s Mercy Hospital
Kansas
Director, Hypertension Clinic
Vimal Chadha, MD
Director, Acute Kidney Injury Program
Nicholas Herrera, MD
Nephrologist
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