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Plenary Paper # 4001

TRANSGENIC EXPRESSION OF IL15 IMPROVES ANTIGLIOMA ACTIVITY OF
IL13Ra2-CAR T CELLS

Giedre Krenciute, Brooke Prinzing, Zhongzhen Yi, Irina Balyasnikova, Gianpietro
Dotti, Stephen Gottschalk

Baylor College of Medicine, Houston, Texas, United States

Background: Diffuse intrinsic pontine glioma (DIPG) and glioblastoma (GBM) are the most
aggressive primary brain tumors in children. Immunotherapy with T cells expressing chimeric
antigen receptors (CARs) specific for the DIPG and GBM antigens is an attractive approach to
improve outcomes. IL13Ra2 is expressed at a high frequency in DIPG and GBM but not in
normal brain, making it a promising target for CAR T-cell immunotherapy. We recently
generated the first scFv-based CAR that is specific for IL13Ra2 and demonstrated that it had
potent anti-GBM activity in preclinical models. However, CAR T-cell persistence was limited,
resulting in recurrence of IL13Ra2-positive GBMs.

Objectives: The goal of this project is to evaluate if transgenic expression of IL-15, a cytokine
that is critical for T-cell proliferation and survival, enhances persistence and anti-tumor activity
of IL13Ra2-CAR.CD28.{ T cells.

Design/Method: We generated IL13R02-CAR.CD28.L T cells expressing IL-15 (IL13Ra2-
CAR.IL15 T cells) by double transducing T cells with retroviruses containing expression
cassettes encoding i) IL13Ra2-CAR.CD28.C or ii) IL-15, tNGFR, and iC9 separated by 2A
sequences. We determined the effector function of IL13Ra2-CAR.IL15 T cells in vitro using
standard assays, and in the U373 GBM xenograft model.

Results: Double transduction of CD3/CD28-activated T cells resulted in T-cell lines that
expressed both transgenes in 45-50% of T cells. At a baseline, IL13R02-CAR.IL15 T cells
produced on average 69.5 pg/ml of IL15. Production was significantly increased after CD3 or
antigen-specific T-cell stimulation (176.7 pg/ml; n=6; p<0.001). IL13Ra2-CAR.IL15 T cells
were as efficient as ILI3Ra2-CAR T cells in killing IL13Ro2-positive GBMs in vitro. After
intratumoral injection into U373 glioma-bearing mice IL13Ra2-CAR.IL15 T cells persisted
significantly longer than IL13R02-CAR T cells (p<0.05). This resulted in a significant increase
in progression free (84 vs 49 days; p=0.008) and overall survival (p=0.02) of treated mice. Up to
date, 4/10 IL13R0a2-CAR.IL15 T-cell treated mice remain glioma free with a follow up of at
least 80 days. 3/5 examined, recurring U373 gliomas post IL13Ra2-CAR.IL15 T-cell therapy
had downregulated IL13Ra2 expression, indicating immune escape. While all recurring GBMs
expressed the glioma-associated antigen EphA2, 1/5 GBMs had also downregulated the
expression of the glioma-associated antigen HER2.

Conclusion: Here we demonstrate that transgenic expression of 1L15 enhances the in vivo
persistence of IL13Ra2-CAR T cells resulting in improved anti-glioma activity. However,
enhanced T-cell persistence resulted in the development of antigen-specific and -unspecific loss
variants highlighting the need to target multiple glioma-associated antigens in tumors with
heterogeneous antigen expression such as GBM and DIPG.



Plenary Paper # 4002

P2Y12 RECEPTOR FUNCTION AND IN VIVO PLATELET RESPONSE TO
CANGRELOR IN NEONATES WITH CYANOTIC CONGENITAL HEART DISEASE

Thomas Diacovo, Elisabeth Kaza, Matthew Egalka, Hairu Zhou, Jianchun Chen, Richard
Li, Scott Diamond, Julie Vincent, Emile Bacha

Columbia University, New York, New York, United States

Background: Neonates with cyanotic congenital heart disease (CHD) palliated with a systemic-
to-pulmonary artery shunt are at risk for thrombosis in the early post-operative period. Thus,
there is an urgent need to identify a target and therapy suitable for thromboprophylaxis during
this vulnerable period.

Objectives: This study sought to determine whether the P2Y12 receptor on platelets from
neonatal cardiac patients supports in vivo thrombus formation and whether cangrelor, a direct
acting and reversible receptor antagonist, can reduce clot size.

Design/Method: Blood samples from patients with CHD (neonates to 18 years) and healthy
adults were collected to assess platelet reactivity and response to cangrelor in laser injured
arterioles of avatar mice that support human platelet-mediated thrombosis. Drug effect was also
evaluated in whole blood using a microfluidic device with collagen as a thrombogenic surface.
EC50 and 1C50 values for ADP and cangrelor, respectively, were determined by light
transmission aggregometry (LTA).

Results: Platelets from neonates with CHD formed thrombi of similar size to those from older
patients and adults, with cangrelor reducing clot size by >45%. P2Y 12 receptor response to ADP
and cangrelor was also nearly identical based on EC50 and IC50 values, respectively. The
potency of cangrelor was further established in a microfluidic assay yielding results comparable
to LTA.

Conclusion: Platelets isolated from neonatal patients with CHD at the time of surgical repair /
palliation have a robust response to ADP and are as amenable to P2Y 12 inhibition with cangrelor
as their adult counterparts. Moreover, our findings appear to be independent of age and type of
cardiac lesion. Unique to this study was our ability to establish the in vivo efficacy of cangrelor
using an avatar mouse model that permits real-time evaluation of human platelet interactions
with the injured vessel wall, yielding a biological response consistent with P2Y12 inhibition:
disruption of thrombus shell formation. We also demonstrate the value of a microfluidic device
that can serve as a PD biomarker, requiring significantly less blood to assess changes in platelet
reactivity than LTA. This multi-analytic approach will be employed in the upcoming clinical trail
at our institution that will assess the PK and PD properties of cangrelor in neonatal patients with
CHD requiring palliation with a systemic-to-pulmonary artery shunt (NCT02765633).

This study was supported by grants from the NIH National Heart (HD081281-01), American
Heart Association (16CSA28260000), and The Medicine Company, Parsippany, NJ.

Paper Session # 4003/Young Investigator Award Recipient

MECHANISM OF ACTION AND COMBINATION THERAPY STUDIES ON THE



XPO1 INHIBITOR SELINEXOR IN PEDIATRIC HIGH-GRADE GLIOMA AND
DIFFUSE INTRINSIC PONTINE GLIOMA

Adam Green, John DeSisto, Patrick Flannery, Rakeb Lemma, Trinayan Kashyap, Andrew
Kung, Yosef Landesman, Rajeev Vibhakar

University of Colorado School of Medicine, Aurora, Colorado, United States

Background: Pediatric high-grade gliomas (HGG) and diffuse intrinsic pontine gliomas (DIPG)
account for the majority of pediatric brain tumor deaths and respond poorly to chemotherapy.
We have shown that selinexor, an inhibitor of the nuclear transporter XPO1, is effective against
HGG and DIPG in cell culture and patient-derived xenograft (PDX) models, but resistance to
treatment develops. In addition, selinexor’s mechanism of action, in these diseases and in
general, is poorly understood. We are now studying selinexor in national pediatric clinical
HGG/DIPG trials, making these issues crucial to address. Selinexor increases nuclear levels of
the NF-«xB inhibitor IKB-a through XPO1 inhibition, which leads to NF-«kB inhibition. IKB-a.
levels are also regulated by proteasomal inhibition. NF-kB transcriptional activity is thought to
be upregulated by NGFR.

Objectives: To determine the mechanism of action and effective combination therapies of
selinexor in pediatric HGG and DIPG

Design/Method: We conducted a proteomics study using tandem mass spectrometry of HGG
cells treated with selinexor versus control. Using functional genomics techniques, we knocked
down expression of NGFR, IKB-a, and NF-«B, studied the effects using qPCR and
immunofluorescence (IF), and quantified the impact of knockdown on selinexor’s effectiveness.
We screened HGG and DIPG cells with all FDA-approved chemotherapy agents. We
subsequently conducted viability assays using the proteasome inhibitors bortezomib, carfilzomib,
and marizomib, alone and in combination with selinexor and radiation therapy (RT).

Results: Selinexor treatment of HGG cells induced the overexpression of NGFR in proteomic
analyses, neurosphere culture (p<0.01), and PDX models (p<0.0005) versus control. sShRNA
knockdown of NGFR in HGG/DIPG cells increased HGG/DIPG proliferation rate (p<0.05) and
neurosphere formation (p<0.0005) versus shNull. NGFR knockdown increased the nuclear
expression of NF-kB (p<0.0005) and induced selinexor resistance (p<0.05), while NF-xkB
inhibition increased sensitivity to selinexor (p<0.05). Proteasome inhibitors showed synergy with
selinexor in our screen. On validation assays, bortezomib and carfilzomib showed IC50 levels of
1-200 nM and synergy with selinexor across a range of HGG/DIPG lines, while marizomib
showed IC50 levels of 2-5 uM and antagonism with selinexor. Selinexor, bortezomib, and RT
showed synergy (CI1 0.1).

Conclusion: The mechanism of action of selinexor in pediatric HGG/DIPG appears to involve
NF-kB inhibition through the induction of IxB-a, and, surprisingly, NGFR, calling into question
current understanding of this pathway. FDA-approved proteasome inhibitors, which are known
to upregulate IxB-a, show potential as a synergistic combination with selinexor and RT. We are
now testing the combination in PDX studies for future clinical trial application.

Paper Session # 4004a/Young Investigator Award Recipient

REGULATION OF C-KIT ONCOGENE BY IKAROS AND CASEIN KINASE Il (CK2)
INT CELL ACUTE LYMPHOBLASTIC LEUKEMIA (T-ALL)



Chandrika Gowda, Malika Kapadia, Chunhua Song, Meixian Xiang, Yali Ding, Kimberly
Payne, Sinisa Dovat

Penn State University, Hershey, Pennsylvania, United States

Background: The c-kit oncogene encodes CD117, the receptor for stem cell factor. CD117 and
its ligand, stem cell factor, are essential for normal hematopoiesis. Expression of CD117 has
been detected in 9% of T cell Acute Lymphoblastic Leukemai (T-ALL), and is associated with a
very early T lineage phenotype, LMO2 overexpression, activating flt3 mutations and features of
early T-cell precursor leukemia (ETP). Recent studies suggest that c-kit expression in T-ALL
regulates engraftment potential and radio sensitivity of transformed T lineage cells

Objectives: It has been hypothesized that expression of c-kit is necessary for leukemia stem cell
survival and c-kit inhibitors have been tested for the treatment of human leukemia. The
mechanisms that regulate c-kit expression in T-ALL remain unknown. Here, we present evidence
that expression of c-kit in T-ALL is regulated at the transcriptional level by Ikaros, a tumor
suppressor whose deletion is associated with T-ALL development

Design/Method: Retroviral transduction, Ikaros ShRNA transfection, real time-PCR, luciferace
assay, quantitative chromatin immunoprecipitation (QChIP) coupled with the next-generation
sequencing (ChIP-seq), cytotoxicity assay and western blot.

Results: ChlP-seq and qChlP showed Ikaros binding at the promoter of the c-kit gene in primary
T-ALL. Ikaros knock-down with shRNA, results in increased transcription of c-kit in T-ALL,
while overexpression of Ikaros in T-ALL, reduced c-kit transcription. Increased Ikaros binding
was associated with the formation of heterochromatin, characterized by enrichment of histone
H3K27me3 and H3K9me3 markers, and concomitant loss of H3K9ac at the c-kit promoter. In T-
ALL, Ikaros activity is negatively regulated by the oncogenic CK2. We tested the effect of CK2
inhibition on Ikaros function as a transcriptional repressor of c-kit in T-ALL. Inhibition of CK2
with shRNA and/or a specific inhibitor (CX-4945), enhanced Ikaros binding to the c-kit
promoter resulting in c-kit repression. Ikaros knock-down abolished c-Kkit repression in T-ALL
following treatment with CK2 inhibitors. These data showed that Ikaros is a key regulator of c-
kit transcription in T-ALL and that CK2 inhibition represses c-kit transcription by enhancing
Ikaros function.

Conclusion: These results provide evidence that expression of the c-kit oncogene is regulated by
Ikaros and CK2 in T-ALL. Targeting CK2 with specific inhibitors is a therapeutic strategy tested
in preclinical models of T-ALL. The presented results identify a novel mechanism of therapeutic
action of CK2 inhibitors — repression of c-kit expression via Ikaros. These results provide a
rationale for the use of CK2 inhibitors in T-ALL with c-kit overexpression.

Paper Session # 4004b/Young Investigator Award Recipient

LIM DOMAIN ONLY PROTEIN 2 (LMO2) EXPRESSION IS REGULATED BY
IKAROS AND CASEIN KINASE 11 (CK2) IN ACUTE LYMPHOBLASTIC LEUKEMIA

Chandrika Gowda, Yali Ding, Chunhua Song, Malika Kapadia, Kimberly Payne, Meixian
Xiang, Sinisa Dovat

Penn State University, Hershey, Pennsylvania, United States



Background: LIM domain only protein 2 (LMQO?2) is a regulator of hematopoiesis and an
oncogene that is overexpressed in a subset of T-cell acute lymphoblastic leukemia (T-ALL).
Overexpression of LMOZ2 in T-ALL is associated with a poor prognosis. The mechanisms that
regulate LMO2 expression in T-ALL are still unknown. Ikaros is a tumor suppressor protein that
is encoded by IKZF1, whose deletion is associated with development of T-ALL. Casein Kinase
I1 (CK2) oncogene impairs Ikaros function which can be restored by using CK2 inhibitors.
Objectives: To investigate the role of Ikaros and CK2 in regulation of LMO2 in leukemia.
Design/Method: Over expression of Ikaros via retroviral transduction, Ikaros ShRNA
transfection, real time-PCR, luciferace assay, quantitative chromatin immunoprecipitation
(gChIP) coupled with the next-generation sequencing (ChIP-seq), cytotoxicity assay and western
blot.

Results: Ikaros occupancy of the promoter of LMO2 gene was demonstrated by ChlP-seq
studies in primary human acute lymphoblastic leukemia cells. Ikaros binding to LMO2 promoter
was confirmed by qChIP. Functional experiments demonstrated that Ikaros knock-down with
SshRNA, results in increased transcription of LMO2, while overexpression of Ikaros, reduced
LMO2 transcription in ALL. Ikaros binding was associated with a loss of H3K4me3 and
H3K9ac marks at the LMO2 promoter. Since Ikaros function in ALL is negatively regulated by
pro-oncogenic Casein Kinase Il (CK2), we tested whether CK2 inhibition can enhance Ikaros-
mediated transcriptional repression of LMO2. CK2 inhibition resulted in LMO2 repression,
along with an increased Ikaros binding at the LMO2 promoter. Ikaros knock-down restored high
expression of LMOZ2 in ALL cells that are treated with CK2 inhibitors showing that Ikaros
activity is essential for LMO2 repression.

T-ALL cells that are derived from lkaros-knockout mice express high level of LMO2 and show
T cell arrest. Transduction of these cells with Ikaros-containing retrovirus, results in significant
reduction of LMO2 expression coupled with T cell differentiation.

Conclusion: These data showed that Ikaros is a major regulator of LMO2 transcription in T-cell
and B-cell ALL. CK2 inhibition represses LMO2 transcription via Ikaros. These results
demonstrate that expression of LMO2 oncogene is regulated by Ikaros and CK2 in leukemia.
Targeting CK2 with specific inhibitors has been used as therapeutic strategy in preclinical model
of lymphoid Leukemia. Presented data revealed the novel mechanism of therapeutic action of
CK2 inhibitors which is repression of LMO2 expression via Ikaros. Results provide the rationale
for the use of CK2 inhibitors in leukemia with LMO2 overexpression.

Paper Session # 4005

CHIMERIC ANTIGEN RECEPTOR (CAR)-MODIFIED T CELLS (CTLO019) INDUCE
DURABLE CNS REMISSIONS IN CHILDREN WITH CNS/ COMBINED BONE
MARROW AND CNS RELAPSED/REFRACTORY CD19+ ACUTE LYMPHOBLASTIC
LEUKEMIA

Mala Talekar, George Hucks, Shannon Maude, Nicholas Kawchak, Laura Motley, David
Barrett, Simon Lacey, Bruce Levine, Jan Melenhorst, Pamela Shaw, Colleen
Callahan, Claire White, Christine Barker, Diane Baniewicz, Mark Duckworth, Richard
Aplenc, David Teachey, Carl June, Stephan Grupp, Susan Rheingold

Children's Hospital of Philadelphia, Philadelphia, Pennsylvania, United States



Background: Refractory/Relapsed Acute Lymphoblastic Leukemia (R/R ALL) remains a
leading cause of death in children with cancer. Single agent CTL0O19 immunotherapy is highly
efficacious in inducing potent and durable marrow responses in patients with R/R CD19+ALL.
We present here an updated report on outcome of 17 patients with CNS involvement of ALL
treated with CTLO19, including 3 patients who had active CNS3 status at time of infusion.
Objectives: Establish safety and efficacy of CTLO019 for children with CNS relapse of
CD19+ALL.

Design/Method: We identified patients who had isolated CNS or BM/CNS relapse as their
indication for CTLO19 therapy up to 5/1/16. CNS relapse was defined as CNS3 by lumbar
puncture (LP; > 5 WBC/uL with blasts) or brain/ocular involvement by imaging within 12
months of infusion. Post-infusion, patients had diagnostic LP/ +/- neuroimaging done months 1,
3,6,9,and 12.

Results: Seventeen of 60 CTL019 treated patients were identified who were CNS3 a median of 4
months prior to infusion; including 3 patients with active CNS3 status at time of infusion.
Patients ranged from 1st to 7th CNS relapse(s) pre-CTL019. Ten had isolated CNS relapse and
seven had combined BM/CNS relapse. Six patients had ocular involvement and the 3 with active
CNS3 had parenchymal changes on brain/spine MRI. Sixteen patients had prior CNS directed
radiation and thirteen had undergone prior BMT.

Interestingly, neurotoxicity was not enhanced in the CNS cohort. Encephalopathy grade 2-3 was
seen in 3/17(18%)CNS vs 12/43(28%)non-CNS and seizures grade 2-4 in 1/17(6%)CNS vs.
3/43(7%)non-CNS patients.

Sixteen of 17 patients were CNS1 by CSF on day 28 post infusion, one patient was not evaluable
(N/E) due to rapid progression of BM disease. In 2/3 patients with active CNS3 disease at
infusion, 1 was in CR by Day 28, 1 had initial pseudo-progression with CR by 3 months and 3rd
was N/E.

Twelve of 17(71%) CNS patients remain in CR 2-31 month’s post-infusion (median 11 months).
Five had recurrent BM disease but were CNS negative at relapse, and 1 had no response in BM
and CNS was N/E. Three Ph+ patients with 3-7 CNS relapses remain in CR at 8-31 months
(median 23 months). To date, none of 60 patients, regardless of site of prior relapse, has had
subsequent CNS relapse (100% CNS remission).

Conclusion: Single agent CTL019 immunotherapy can induce potent and durable CNS
responses in patients with CNS involvement of their R/R ALL. Neurotoxicity is not enhanced in
CNS relapsed patients.

Paper Session # 4006
PRECLINICAL EFFICACY OF DARATUMUMAB FOR T-ALL
Karen Bride, Tiffaney Vincent, Soo-Yeon Im, Tori Fuller, Theresa Ryan, David

Barrett, Shannon Maude, Mignon Loh, Michelle Hermiston, Stephan Grupp, Brent
Wood, David Teachey

The Children's Hospital of Philadelphia, Philadelphia, Pennsylvania, United States



Background: Targeted immunotherapy has become critical for the successful treatment of many
forms of cancer, particularly therapeutic antibodies with cytotoxic abilities. No safe and effective
immunotherapies have been developed for T-cell acute lymphoblastic leukemia (T-ALL). CD38
is a transmembrane glycoprotein found on the cell surface of activated T cells, terminally
differentiated B cells, but relatively low levels on normal lymphoid and myeloid cells.
Daratumumab (dara) (Darzalex, Janssen Biotech, Inc.) is a human IgG 1k monoclonal antibody
that binds to a unique CD38 epitope and was recently FDA approved for the treatment of
refractory multiple myeloma.

To ensure CD38 is a relevant target in T-ALL, we evaluated CD38 expression by flow cytometry
(FACS) from 21 patients with T-ALL (10 early T-cell precursor (ETP) and 11 non-ETP) at
diagnosis and after one month of induction chemotherapy. All of the samples had detectable
CD38 expression which did not change significantly after induction (mean CD38 MFI at
diagnosis vs end-induction: 3.27 log vs 3.19 (S.1.; p = 0.25). Therefore we hypothesized that
targeting CD38 would be effective in T-ALL.

Objectives: To determine whether targeting CD38 with Dara would be effective against T-ALL.
Design/Method: We xenografted primary ALL blasts from 15 different patients, including 7
with ETP-ALL and 8 with non-ETP T-ALL. Mice were randomized to dara (200 ug /mouse
intraperitoneally (IP) weekly) vs control (isotype control at 200 ug/mouse IP weekly; 5 mice per
arm for each sample) after they developed >1% peripheral blood (pb) blasts by FACS. Disease
burden was assessed by FACS enumeration of pb blasts weekly and splenic blasts at sacrifice.
Results: We demonstrate striking efficacy of Dara monotherapy in 6 of 7 ETP-ALL samples
with reduction of pb and splenic blasts. Mice treated with high disease burden from 5 of the 8
non-ETP samples were moribund immediately after Dara injection, possibly from aggregates of
antibody bound to tumor cells leading to pulmonary embolism or tumor lysis, and were therefore
inevaluable. We have since repeated the experiments for 4 of the samples, treating the mice after
injection but before detectable engraftment of peripheral blasts. Dara was effective in all 4
samples. Overall, we have found Dara was effective in 5 of 6 evaluable non-ETP T-ALL
samples.

Conclusion: In summary, we found dara is a highly effective novel monotherapy for T-ALL in
preclinical models. Based on these results, we are developing an early phase trial for children
and young adults with relapsed/refractory T-ALL.

Paper Session # 4007

MINIMAL RESIDUAL DISEASE ASSESSMENT OF REMISSION AFTER INDUCTION
THERAPY IS SUPERIOR TO MORPHOLOGIC ASSESSMENT FOR RISK
STRATIFICATION IN CHILDHOOD ACUTE LYMPHOBLASTIC LEUKEMIA: A
REPORT FROM THE CHILDREN’S ONCOLOGY GROUP (COG)

Sumit Gupta, Meenakshi Devidas, Si Chen, Cindy Wang, Mignon Loh, Elizabeth
Raetz, Patrick Brown, Andrew Carroll, Nyla Heerema, Julie Gastier-Foster, Kimberly
Dunsmore, Eric Larsen, Kelly Maloney, Leonard Mattano, Stuart Winter, Naomi
Winick, William Carroll, Stephen Hunger, Brent Wood

Hospital for Sick Children, Toronto, Ontario, Canada

Background: Minimal residual disease (MRD) assessment after initial therapy is integral to risk



stratification in both B- and T-precursor acute lymphoblastic leukemia (B-ALL and T-ALL).
While MRD is used to determine depth of remission, remission is still defined by morphology in
both clinical practice and clinical trials.

Objectives: We aimed to determine the outcomes of children with discordant assessments of
remission by morphology vs. by MRD. In doing so, we also aimed to determine the extent to
which morphologic assessment of remission contributes to risk assessment in modern ALL risk
stratification.

Design/Method: We analyzed a cohort of 9,350 patient’s age 1-30.99 years enrolled on
Children’s Oncology Group clinical trials for newly diagnosed ALL that underwent bone
marrow assessment at the end of induction therapy. Morphologic response was assessed by
institutional pathologists and categorized as M1 (<5% lymphoblasts; remission), M2 (5-25%), or
M3 (>25%). MRD was measured by flow cytometry at two centralized laboratories.

Results: Discordance (M1 morphology but MRD>5%) was uncommon in B-ALL (66/7,748;
0.9%) but significantly more common in T-ALL (97/1,400; 6.9%; p<0.0001). Among subjects
with B-ALL, significant predictors of discordance included: age >10 years [odds ratio (OR)=1.7,
95th percentile confidence interval (CI) 1.1-2.8; p=0.03], white blood cell count >50,000/uL
(OR=2.1, CI 1.3-3.6; p=0.004), and unfavorable cytogenetics (OR=31, CI 8.9-109; p<0.0001). In
B-ALL, discordant subjects had superior 5-year event-free survival (EFS) when compared to
those with M2 morphology and MRD >5% (59.1%+6.5% vs. 39.1%+7.9%; p=0.009), but
significantly inferior to those with M1 morphology and MRD <5% (87.1%z=0.4%; p<0.0001),
with similar trends observed in overall survival (OS) rates. Absolute levels of MRD were higher
in those with M2/MRD >5% than in discordant patietns. In T-ALL, EFS of discordant subjects
was not significantly different from those with M2 morphology and MRD >5%.

Conclusion: Patients in morphologically defined remission but with MRD >5% have EFS and
OS similar to those who fail to achieve morphological remission and significantly inferior to
those with M1 marrow and concordant MRD findings. These results suggest that MRD should
replace morphology in defining remission in ALL, with consequent implications for risk
stratification, treatment assignment, and eligibility for experimental agents.

Paper Session # 4008/Early Career Travel Stipend Award Recipient

MERTK IS APOTENTIAL THERAPEUTIC TARGET IN EARLY THYMIC
PRECURSOR ACUTE LYMPHOBLASTIC LEUKEMIA

Ryan Summers, Katherine Minson, Xiaodong Wang, Stephen Frye, H. Shelton
Earp, Deborah DeRyckere, Douglas Graham

Aflac Cancer and Blood Disorders Center, Children's Healthcare of Atlanta/Emory University,
Atlanta, Georgia, United States

Background: Early thymic precursor acute lymphoblastic leukemia (ETP-ALL) is a subclass of
T-cell ALL (T-ALL) characterized by an immature T-cell phenotype, resistance to therapy, and
high rates of induction failure and relapse. MERTK receptor tyrosine kinase is not expressed in
normal T cells but is ectopically expressed in 40-50% of T-ALLs, particularly those with an
immature T-cell phenotype, suggesting a role in ETP-ALL. Further, inhibition of MERTK using
shRNA delayed leukemia progression and prolonged survival in a T-ALL xenograft model,
implicating MERTK as a therapeutic target.



Objectives: To test the effects of MRX-2843, a MERTK tyrosine kinase inhibitor, in cell culture
and murine models and validate MERTK as a therapeutic target in ETP-ALL.

Design/Method: Publicly available MERTK mRNA expression data from T-ALL patient
samples were analyzed. MERTK protein expression was determined in ETP-ALL cell lines and
patient samples by immunoblot. ETP-ALL cell lines were incubated with vehicle or MRX-2843
for 48 hours, then stained with PoPro-1-iodide (POPRO) and propidium iodide (PI) dyes and
apoptotic (POPRO+, Plneg) and dead (PI+) cells were identified using flow cytometry.
Orthotopic xenografts were established in NSGS mice using an ETP-ALL patient sample.
Leukemia engraftment in peripheral blood was monitored by immunophenotyping using an anti-
human CD45 antibody. After engraftment, mice were treated once daily with 75 mg/kg MRX-
2843 or saline administered by oral gavage. Mice were euthanized when clinical symptoms of
advanced leukemia were evident and survival was monitored.

Results: MERTK mRNA and protein were expressed at significantly higher levels in ETP-ALL
cell lines and patient samples relative to other T-ALLs. Treatment with MRX-2843 induced
dose-dependent apoptosis in the ETP-ALL cell lines PEER (43.2% of cells versus 16% in
vehicle-treated cultures, p<0.01) and Loucy (36.6% of cells versus 19.2% in vehicle-treated
cultures, p<0.05). Moreover, in an orthotopic patient-derived xenograft model of ETP-ALL
treatment with MRX-2843 reduced peripheral blood disease burden by 53.9% (p<0.001) and
decreased spleen weight by 64% (p<0.001) compared to vehicle-treated controls. Furthermore,
treated mice survived for a median of 41 days post-treatment compared to 29 days for control
mice (n=8, p=0.003).

Conclusion: MERTK is ectopically expressed in ETP-ALL and MRX-2843, a MERTK
inhibitor, has robust therapeutic activity in both in vitro and in vivo ETP-ALL models. These
data implicate MERTK in ETP-ALL leukemogenesis and validate MRX-2843 as a novel agent
with potential for clinical application in patients with ETP-ALL. In this context, MRX-2843 may
be particularly effective in combination with cytotoxic chemotherapy or other targeted agents.

Paper Session # 4009

RISK ADAPTED THERAPY UTILIZING UPFRONT BRENTUXIMAB VEDOTIN (Bv)
AND RITUXIMAB (R) WITH REDUCED TOXICITY CHEMOTHERAPY IN THE
TREATMENT OF CHILDREN, ADOLESCENTS AND YOUNG ADULTS (CAYA)
WITH NEWLY DIAGNOSED HODGKIN LYMPHOMA (HL)

Jessica Hochberq, Liana Klejmont, Lauren Harrison, Allyson Flower, Qiuhu Shi, Jaclyn
Basso, Mitchell Cairo

New York Medical College, Valhalla, New York, United States

Background: Cure rates for CAY A patients with Hodgkin Lymphoma remain high, however are
limited by significant toxicity of chemoradiotherapy. Investigation of the novel targeted agents
Brentuximab Vedotin and Rituximab, which target CD30 and CD20 on the Reed-Sternberg cell
and the microenvironment, have shown efficacy in relapsed HL. We hypothesize that the
addition of both to combination chemotherapy will be safe and effective in all stages of newly
diagnosed HL resulting in preserving current EFS with the elimination of more toxic
chemoradiotherapy.

Objectives: To evaluate the safety and overall response and EFS of Brentuximab and Rituximab



in combination with risk adapted chemotherapy in CAY A with newly diagnosed Hodgkin
Lymphoma.

Design/Method: Patients age 1 to 30 years old with any stage newly diagnosed classical HL
were given 3 to 6 cycles of chemoimmunotherapy based on risk assignment: Brentuximab
vedotin with Doxorubicin, Vincristine, Prednisone and Darcarbazine (Bv-AVPD) for Low risk
patients or Doxorubicin, Vinblastine, Darcarbazine and Rituximab (Bv-AVD-R) for
Intermediate/High risk patients. Early response was measured by PET/CT scan following 2
cycles. Slow responders received an additional 2 cycles of Bv-AVD-R for Intermediate Risk or
Ifosfamide/Vinorelbine for High Risk patients. Radiation therapy was given ONLY to those
patients who have not achieved a complete response (Lugano Classification).

Results: Total = 19 patients. Median age = 15yr (range 4-23yr). There have been 2 low risk, 13
intermediate risk and 4 high risk patients. Therapy has been well tolerated. There has been 1
episode of Grade Il mucositis and 1 episode of Grade Il infusion reaction to Brentuximab. To
date, 17 patients have completed therapy. All 17 patients achieved a complete response to
therapy for a CR = 100%. Eleven (58%) have achieved a rapid early response. No patient has
required radiation therapy. For 17 patients who have completed therapy, the EFS and OS is
100% with a median follow up time of 915 days (30 months).

Conclusion: The addition of Brentuximab vedotin and Rituximab to combination chemotherapy
for newly diagnosed Hodgkin Lymphoma appears to be safe. Our early results show significant
promise with a CR rate of 100% and 58% rapid early response. We have successfully deleted
toxic alkylator, topoisomerase inhibitor, bleomycin and radiation from this treatment regimen.
The EFS/OS to date is 100% with a median follow up time of 2.5 years. Further follow up and a
larger cohort is needed to determine long term outcomes and morbidities of this approach.

Poster # 4010

EXCELLENT OUTCOMES FOLLOWING RESPONSE-BASED OMISSION OF
RADIOTHERAPY IN CHILDREN AND ADOLESCENTS WITH INTERMEDIATE OR
ADVANCED STAGE HODGKIN LYMPHOMA

Nmazuo Ozuah, Karen Marcus, Ann LaCasce, Amy Billett

Dana-Farber/Boston Children's Cancer and Blood Disorders Center, Boston, Massachusetts,
United States

Background: Long-term survival of children and adolescents with Hodgkin Lymphoma (HL)
treated with combination of chemotherapy and radiotherapy (RT) exceeds 90%. Several pediatric
HL consortia have already demonstrated safe omission of RT in a subset of patients with low-
risk disease. The COG AHODO0031 intermediate risk study showed RT could be omitted in rapid
early responders in complete response after 4 cycles of ABVE-PC chemotherapy. However,
feasibility of eliminating RT in pediatric advanced disease is still under investigation.
Objectives: We report single institution outcomes of 64 patients with intermediate or advanced
stage HL treated before and after adoption of response-based omission of RT.

Design/Method: We retrospectively identified 64 patients with classical HL, treated between
1/1/2005 and 12/31/2014, whom we risk stratified into intermediate (Ann Arbor 2A bulk, 2B and
3A) and advanced stages (3B, 4A and 4B) similar to the recently completed EuroNet Pediatric



HL C1 trial. Review of medical records showed 100% concordance between clinician
documentation of clinical staging and radiology report. From 2005-2011, 43 patients were
treated with either Stanford V x 12 weeks (n=31) or ABVD x 6 cycles (n=12) plus 21-25.5 Gy
involved field RT (except 1 patient). A later cohort (n=21) was treated with 6 cycles of OEPA-
COPDAC/COPP, our current institutional standard of care. After multidisciplinary review,
patients were offered omission of RT if PET negative (Deauville criteria) with CT anatomic
shrinkage (>75%) after 2 cycles of OEPA.

Results: Median age was 15.5 yrs. In the Stanford V/ABVD (2005-2011) cohort, 30% of
patients had advanced disease versus 67% in the OEPA (2012-2014)(p=0.006). Distribution of
bulky disease was similar in both cohorts (30% versus 29%). RT was omitted in 12/21(57%)
patients in the OEPA cohort (equal in both intermediate and advanced stages) versus 1/43 in the
Stanford V/ABVD cohort. Median follow up was longer in the Stanford V/ABVD cohort (6.7
years versus 3.9 years). The 4-year PFS and OS for all patients were 89% and 98% respectively.
The 4-year PFS in the OEPA cohort was 100% versus 84%(95% confidence interval(Cl) 69-
92%) in the Stanford VV/ABVD cohort(p=0.06). Most of disease progression occurred in Stanford
V patients who received cyclophosphamide instead of mechlorethamine when the latter was
unavailable.

Conclusion: Our analysis demonstrates excellent outcomes in children and adolescents with
intermediate or advanced stage HL treated with 6 cycles of OEPA-COPDAC/COPP with or
without RT. We successfully omitted RT in > 50% of patients with either intermediate or
advanced stage disease.

Paper Session # 4011

TARGETING INTEGRIN-MEDIATED SIGNALING IN METASTATIC EWING
SARCOMA

Jade Wulff, Gargi Ghosal, Ryan Shuck, Lyazat Kurenbekova, Thuy Phung, Jason Yustein

Baylor College of Medicine, Houston, Texas, United States

Background: Metastatic Ewing sarcoma (ES) has an extremely poor overall survival,
necessitating examinations into molecular mechanisms to identify novel targets and develop new
therapies. We performed a novel in vivo study designed to provide insights into metastatic
transcriptomic and proteomic signatures for ES to identify potential therapeutic targets.
Established human ES cells were orthotopically transplanted into the tibia of mice and, after 4-6
weeks, the primary bone tumors and distal metastatic lesions were isolated and processed.
Comparing profiles of primary tumors to corresponding metastatic lesions, we identified aberrant
expression of integrin B3 (ITGB3) and downstream activation of integrin-linked kinase (ILK) in
metastatic lesions compared to primary tumors, implicating this pathway as a key regulator in the
ability of ES to establish and enhance metastasis. Our hypothesis is that upregulation of ITGB3
and its downstream signaling events play a key role in metastasis of ES and are viable
therapeutic targets.

Objectives: To investigate the role of ITGB3 and its downstream signaling pathways in driving
establishment of metastasis in ES and to investigate this pathway as a potential therapeutic
target.

Design/Method: To investigate the role of ITGB3 and ILK in ES metastasis, we used siRNA to



knock down ITGB3 and ILK expression in established ES cell lines and then performed
functional assays in vitro, including cell proliferation and invasion/migration assays. We also
tested inhibition of this ITGB3 signaling pathway using available small molecule inhibitors
targeting ITGB3, ILK and the downstream target AP-1, using Cilengitide, Compound 22 and
SR11302, respectively. To provide a direct patient correlation, we assessed the expression of
ITGB3 and ILK in primary and metastatic human ES tissue samples using
immunohistochemistry (IHC).

Results: Knockdown of ITGB3 and ILK in our siRNA cell lines resulted in decreased cell
proliferation and decreased invasion and migration compared to controls. We also found
significantly decreased cell proliferation and increased apoptosis using each of the small
molecule inhibitors in vitro. IHC studies confirmed increased ILK expression in metastatic
lesions compared to primary tumors in our human samples.

Conclusion: These results support our hypothesis that ITGB3 and its downstream signaling
events play a key role in the ability of ES to establish metastatic foci and may serve as a potential
therapeutic target. We continue to investigate this pathway in vitro. We are also using our small
molecule inhibitors and inducible ShRNA and overexpression approaches to study these effects
on metastatic tumor development in vivo using our mouse model.

Paper Session # 4012/Early Career Travel Stipend Award Recipient

THE TRANSCRIPTIONAL CO-ACTIVATOR TAZ IS APOTENT MEDIATOR OF
ALVEOLAR RHABDOMYOSARCOMA TUMORIGENESIS

Michael Deel, Katherine Slemmons, Ashley Hinson, Lisa Crose, Nina
Kupraserkul, Kristianne Oristian, Rex Bentley, Corinne Linardic

Duke University Medical Center, Durham, North Carolina, United States

Background: Despite increasing evidence that the transcriptional co-activator TAZ conveys
stem-like characteristics to epithelial cancers, the role of TAZ in sarcomas is poorly understood.
Alveolar rhabdomyosarcoma (aRMS) is a soft tissue sarcoma driven by the signature PAX3/7-
FOXOL1 (PF) chimeric transcription factor. Survival for aBRMS is <30% at 5 years, and there are
no therapies that target the transcriptional programming of PF. Given that TAZ is a co-activator
of wildtype PAX3-mediated transcription, and that TEADs (the main binding partner for TAZ)
are among the top enriched transcription factor motifs in PF binding sites, we hypothesized that
TAZ serves as a PF co-activator, and interrogated the role of TAZ in aRMS sarcomagenesis.
Objectives: To define the requirement for TAZ in aRMS tumorigenesis utilizing in vitro and in
Vvivo genetic and pharmacologic approaches.

Design/Method: After determining in NCI Oncogenomics data sets that TAZ is upregulated in
human aRMS transcriptomes, we evaluated whether TAZ is also upregulated in a microarray
from our previously published model of PF transcriptional changes. To assess TAZ abundance in
human aRMS tumors, we performed immunohistochemical staining of 64 human aRMS samples
from tissue microarrays (TMAS) obtained from the COG. Next, we examined TAZ loss-of-
function using two independent, lentivirally-delivered, stable or conditionally expressed TAZ
shRNAs to interrogate the role of TAZ in supporting transformation in in vitro assays as well as
in murine xenografts. Finally, we performed in vitro and in vivo pharmacological studies using
porphyrin compounds, which have been shown to interfere with TAZ/TEAD transcriptional



activity.

Results: TAZ is upregulated in our model of PF transcriptional changes and TMA staining
reveals high nuclear TAZ expression in aRMS tumors. TAZ suppression via ShRNAs decreases
aRMS cell growth and proliferation, and decreases tumor growth and prolongs survival in
murine xenografts. Median survival was 17 days in control groups and 31 days in the two
shRNA groups (p=0.006, p=0.041). TAZ is required for transit through the G2/M phase of the
cell cycle, opposes aRMS myogenic differentiation, and supports aRMS cancer cell stemness.
Preclinical studies revealed decreased cell and tumor growth with porphyrin compounds alone
and synergistically in combination with vincristine.

Conclusion: Our work demonstrates that TAZ is important in aRMS tumor biology. Genetic and
pharmacologic inhibition of TAZ abrogates aRMS tumor growth. While PF is currently not
therapeutically tractable, we hypothesize that targeting TAZ may attenuate PF activity and could
be a promising novel target for treating this aggressive sarcoma.

Paper Session # 4013

DECREASED MICROVASCULAR PERFUSION IS A PHYSIOLOGICAL
BIOMARKER OF VASO-OCCLUSIVE CRISIS DUE TO MENTAL STRESS AND PAIN
ANTICIPATION IN SICKLE CELL DISEASE

Saranya Veluswamy, Payal Shah, Maha Khaleel, Wanwara Thuptimdang, John
Sunwoo, Patjanaporn Chalacheva, Roberta Kato, Jon Detterich, John Wood, Jennie
Tsao, Lonnie Zeltzer, Richard Sposto, Michael Khoo, Thomas Coates

Children's Hospital Los Angeles, Los Angeles, California, United States

Background: Sickle cell disease (SCD) is an inherited blood disorder characterized by vaso-
occlusive crises (VOC). Abnormal hemoglobin-S polymerizes after releasing oxygen to tissue
which leads to the formation of sickled red blood cells (RBC) that obstruct the blood flow in the
capillary circuit. Any trigger that decreases microvascular perfusion can further promote vaso-
occlusion with increased risk of VOC. We used a novel methodology to quantify the regional
microvascular blood flow (MBF) as a physiological biomarker of neural response to thermal pain
and showed that there was a greater change in MBF due to thermal pain in patients with SCD.
Interestingly, we noticed that there was decrease in MBF when subjects were told they were
about to experience pain, suggesting that neural induced vasoconstriction might be a physiologic
link between common VVOC triggers like stress and vaso-occlusion.

Objectives: To determine if pain anticipation and mental stress causes decrease in MBF in SCD.
Design/Method: Twenty-four SCD and sixteen controls were recruited at Children’s Hospital
Los Angeles. Patients were exposed to thermal pain pulses without being instructed of upcoming
pain and MBF was measured. Additionally, subjects were exposed to a novel pain anticipation
task by instructing that they will be receiving pain, but no pain was applied. Two standard mental
stress tasks (N-back and Stroop) were performed and MBF was assessed.

We measured MBF using photo-plethysmography (PPG) on the left thumb and calculated the
average drop in MBF compared to baseline. Decrease in PPG amplitude indicates
vasoconstriction.

Results: When subjects were told that they were about to experience severe pain from heat
applied to their arm in the pain anticipation task, there was a significant decrease in MBF



compared to baseline(p<0.0001). However, there was no significant difference in MBF
compared to baseline when heat pain was applied without verbal instructions. There was a
significant decrease in MBF during N-back and Stroop compared to baseline (p<0.01).
Conclusion: There was a profound vasoconstriction response (VCR) to anxiety induced by pain
anticipation and stress tasks which is congruent with clinical observations that social and mental
stress can trigger VOC. Unlike our previous studies, the VCR response during thermal pain was
not significant, in the absence of induced anxiety. This could explain objectively how stress may
play a role in the initiation of VOC in SCD by enhancing neural mediated vasoconstriction and
increasing the likelihood of vaso-occlusion. Importantly, the methodology presented here offers
a way to quantify physiological response to mental stress.

Paper Session # 4014

REALIZING EFFECTIVENESS ACROSS CONTINENTS WITH HYDROXYUREA
(REACH): ENROLLMENT AND BASELINE CHARACTERISTICS

Patrick McGann, Peter Olupot-Olupot, Léon Tshilolo, Thomas Williams, Brigida
Santos, José Reis da Fonseca, Robert Kitenge, George Mochamah, Ham Wabwire, Susan
Stuber, Teresa Latham, Banu Ayqun, Stephen Obaro, George Tomlinson, Russell Ware

Cincinnati Children's Hospital Medical Center, Cincinnati, Ohio, United States

Background: Using evidence gathered from US-based research trials, children with sickle cell
anemia (SCA) can now survive into adulthood with improved quality of life. In contrast,
>240,000 infants are born with SCA annually in sub-Saharan Africa, and most do not survive to
their fifth birthday. Hydroxyurea is the primary disease-modifying therapy for SCA, but its use
in Africa is limited due to lack of availability, safety concerns, and inexperience by providers.
Realizing Effectiveness across Continents with Hydroxyurea (REACH, NCT01966731) is a
large, prospective multi-national study in four African countries (Angola, Democratic Republic
of Congo, Kenya, and Uganda), and includes an international collaborative clinical research
team.

Objectives: Primary aims of REACH are to determine the feasibility, safety, and effects of
hydroxyurea in sub-Saharan Africa. Endpoints include hematological toxicities and benefits,
clinic attendance, medication adherence, and clinical adverse events.

Design/Method: REACH is approved by appropriate Ethics Committees, IRBs, and regulatory
agencies in the US and Africa. Children with SCA age 1-10 years are eligible and after a two-
month screening phase, begin hydroxyurea with a six-month fixed dose (15-20 mg/kg/day)
phase, followed by a dose escalation phase to maximum tolerated dose, and then a maintenance
phase. Hydroxyurea for the study has been philanthropically provided by the Bristol-Myers
Squibb Foundation.

Results: REACH has now achieved full enrollment with 637 participants, including some
withdrawn or ineligible during screening. All sites enrolled 2-3 participants per week to reach the
goal of 150 per site. Many children had acute or chronic malnutrition with average weight-for-
height (-0.65£1.0) and height-for-age (-0.85+1.1) z-scores at enrollment. Baseline laboratory
values include hemoglobin = 7.3+1.1 g/dL and HbF = 10.4+6.7%. Nearly all patients reported
previous vaso-occlusive pain (99.5%), dactylitis (79.5%), and malaria (81.7%), while 10%
reported a history of acute chest syndrome, 9.3% had acute splenic sequestration and 5.5% had



previous stroke. Most participants had received a blood transfusion (67%), but this was site-
dependent; only 42% of patients in Kenya received transfusion compared to >70% at all other
sites. There were important differences among the four clinical sites with regard to hematological
and nutritional parameters.

Conclusion: REACH is the first large, multi-national study of hydroxyurea for children with
SCA in sub-Saharan Africa. This collaborative research study demonstrates that with strong
team-building, training, and close oversight, high-quality clinical research can be successful in
limited-resource settings. Data from REACH will more clearly define the safety profile, as well
as the appropriate dosage and monitoring program, for hydroxyurea in Africa.

Paper Session # 4015

REDUCED GLUTAMATE CHANNEL PHOSPHORYLATION IN PAIN-RELATED
BRAIN AREAS IN A TRANSGENIC MODEL OF SICKLE CELL DISEASE

Dana LeBlanc, Brooke Towne, Jinny Paul, Kalpna Gupta, Scott Edwards

Louisiana State University Health Sciences Center, New Orleans, Louisiana, United States

Background: Sickle cell disease (SCD) is associated with chronic, debilitating pain beginning in
childhood and persisting throughout life. SCD patients also tend to exhibit elevated rates of
depression and anxiety disorders, indicating a possible connection between recurring pain
episodes and affective or emotional dysregulation in this population. How SCD physiologically
manifests within brain circuitry to mediate this link is currently unknown.

Objectives: In the current study, we utilized a transgenic mouse model of SCD to examine
expression of signaling proteins of specific brain regions associated with pain and emotional
processing in order to better understand the physiologic effect of recurring pain episodes known
to affect sickle cell patients on brain circuitry.

Design/Method: We used western blot technique to measure protein kinase A (PKA)-mediated
phosphorylation of the AMPA glutamate receptor channel subunit GIuR1 in specific brain
regions of transgenic sickle cell mice that are associated with central nociception and the
emotional dimension of pain, including the periaqueductal gray (PAG), prefrontal cortex (PFC),
and hippocampus.

Results: Transgenic sickle mice (HbSS-BERK) expressing human sickle hemoglobin display
significant mechanical, thermal, and cold hyperalgesia and exhibit reductions in GIuR1
phosphorylation compared to littermate controls (HbAA-BERK) in the PAG, PFC, and
hippocampus. In comparison, GIuR1 phosphorylation is unchanged in the dorsal striatum, a brain
region not traditionally associated with pain or negative emotionality.

Conclusion: This neuroadaptative reduction in GIuR1 phosphorylation is indicative of reduced
excitatory transmission potential in these pain-associated areas (PAG, PFC and hippocampus).
Our data are consistent with other preclinical pain models that have linked chronic, peripheral
pain conditions with compromised excitatory brain signaling. These results make a strong case
for greater appreciation and investigation into mechanisms of possible affective disorder in
individuals suffering from SCD.

Paper Session # 4016



QUICK START HYDROXYUREA INITIATION PROJECT (Q-SHIP): TARGETED
EDUCATION AFTER CRISIS TO INCREASE THE USE OF HYDROXYUREA IN
CHILDREN WITH SICKLE CELL ANEMIA

Lvdia Pecker, Sarah Kappa, Deepika Darbari, Robert Nickel

Children's National Medical Center, Washington, District of Columbia, United States

Background: Sickle cell anemia (SCA) is an inherited hemoglobinopathy characterized by
episodic painful crises, progressive multi-organ injury, and early death. Hydroxyurea (HU) is the
only FDA-approved disease modifying medicine for SCA. Recent NHLBI guidelines
recommend offering HU to all children with SCA. Despite this, many eligible children are not on
this treatment. Novel strategies to increase HU use in children with SCA are needed.
Objectives: To evaluate the effectiveness of an intervention to start HU in children with SCA
soon after a disease complication.

Design/Method: The protocol was approved by the Children National Health System(CNHS)
IRB. Patients with SCA >9 months old, not on HU or chronic transfusions, who presented to the
CNHS emergency department (ED) with pain or acute chest syndrome (ACS) were eligible for
the intervention. Eligible patients and their family were encouraged to attend a weekly Quick-
Start Hydroxyurea Initiation Project (Q-SHIP) education session in our hematology clinic.
Participants completed a brief questionnaire, received comprehensive education about HU, and
were offered an HU prescription. Primary hematologists were notified if HU therapy was started.
Results: Over 9 months (2/17/2016 — 12/1/2016), 69 eligible patients presented to our ED. 68%
(n=47) attended a Q-SHIP session a median of 5 days (IQR 1.5-15.5) after ED or hospital
discharge. Median patient age was 8.1 years (IQR 5.0-16.5). Nearly half of participants (parents
or patients >18 years old), reported no previous HU offer (49%, n=23/47), but documentation in
69% (n=15/23) of these patients’ charts stated that HU had been offered and declined.
Patients/parents who reported a previous HU offer (n=24) had not previously accepted HU due to
concern for treatment side effects (n=8), infrequent SCA complications (n=6), and wanting more
information (n=6). Post-intervention, 51% of patients (n=24/47) started HU. The intervention
was equally effective for participants who reported a previous HU offer compared to those who
reported no previous offer (13/24, 54%, vs. 11/23, 48%, p=0.66). At follow-up (median 5.5
months, IQR 1.9-7.6), 91% of patients (n=22/24) who started HU after Q-SHIP continued taking
it.

Conclusion: Targeted HU education for patients who recently suffered a SCA complication led
to HU initiation in over half of participants. This raises the intriguing possibility that intervention
after an acute SCA complication will increase parent/patient HU acceptance. Surprisingly, many
parents/patients reported no prior HU offer despite documentation to the contrary. This may
reflect an unappreciated communication barrier between parents/patients and providers that
requires further study.

Paper Session # 4017

OUTCOMES OF CHILDREN, ADOLESCENTS, AND YOUNG ADULTS WITH ACUTE
LYMPHOBLASTIC LEUKEMIA BASED ON BLAST GENETICS AT DIAGNOSIS: A
REPORT FROM THE CHILDREN'S ONCOLOGY GROUP



Mignon Loh, Elizabeth Raetz, Meenakshi Devidas, Yunfeng Dai, Michael
Borowitz, Andrew Carroll, I-Ming Chen, Julie Gastier-Foster, Alison Friedmann, Richard
Harvey, Nyla Heerema, Eric Larsen, Kelly Maloney, Leonard Mattano, Charles
Mullighan, Karen Rabin, Shalini Reshmi, Kathryn Roberts, Cheryl Willman, Brent
Wood, Patrick Zweidler-McKay, Jinghui Zhang, Naomi Winick, Stephen Hunger, William
Carroll

Benioff Children's Hospital, University of California, San Francisco, San Francisco, California,
United States

Background: Survival for childhood acute lymphoblastic leukemia (ALL) now approaches 90%
with risk adapted therapy based on National Cancer Institute risk group (NCI RG) at diagnosis,
somatic lymphoblast genetics, and early response to therapy as measured by minimal residual
disease (MRD). The Children’s Oncology Group AALLO03B1 ALL Classification trial enrolled
11,145 patients with newly diagnosed ALL between December 2003 and September 2011.
Companion therapeutic trials for B-lineage ALL included AALL0331 (n=5226) for NCI
standard risk (SR-ALL) and AALL0232 (n=2907] for NCI high risk (HR) ALL.

Objectives: To assess outcome by lymphoblast genetics amongst NCI RG, as well as differences
in event-free and overall-survival (EFS, OS).

Design/Method: Cytogenetic and FISH data were integrated and analyzed with clinical
characteristics.

Results: Favorable genetic groups of Trisomy 4/10/17 (TT) and ETV6/RUNX1 were more
common in NCI SR (p< 0.0001 for each) while those with unfavorable characteristics (KMT2A
rearranged [KMT2Ar], iIAMP21, BCR/ABL1 and hypodiploidy [n<44]) occurred more
frequently in NCI HR patients (p<0.0001). Notably, hypodiploidy was associated with the worst
EFS and OS regardless of NCI RG, with 5-year EFS and OS of 51.3+5.0% and 58.2+5.0%,
respectively, suggesting that these patients continue to fare poorly with salvage therapies.
Multivariable analysis demonstrated age, WBC, and day 29 MRD as significant independent risk
factors for sustained CR, and the individual genetic groups of TT, ETV6/RUNX1, IAMP21,
BCR/ABL1 and hypodiploidy, but notably, not KMT2Ar, all retained independent prognostic
significance when added to the model individually.

Six hundred and five consecutively enrolled AALL0232 patients underwent additional genomic
interrogation, including assessment of Ph-like status, ABL1 class fusions, CRLF2r, JAK
mutations (JAKm), and IKZF1 alterations. There were 85/605 (14.0%) Ph-like patients. Ph-like
status was significantly associated with IKZF1 alterations (75%) (p < 0.0001) and day 29 MRD
>.01% (p < 0.0001). Five-year EFS for Ph-like versus non Ph-like was 62.3+5.8% vs.
83.9+1.7% (p < 0.0001). The outcome of Ph-like ALL was no different with or without IKZF1
alterations (61.5+£7.0% vs. 64.6 £11.1%). Five-year EFS for patients with IKZF1 alterations
(n=155, 27.1%) was 66.8+4.0% (p < 0.0001) versus 86.4+1.8% for those without IKZF1 lesions.
Multivariable analysis demonstrated age, WBC and day 29 MRD as independent risk factors for
sustained CR while only Ph-like status, IKZF1 alteration, BCR/ABL1 and ETV6/RUNX1
retained independent prognostic significance.

Conclusion: In summary, somatic sentinel cytogenetic alterations are independently prognostic
in ALL and are strongly associated with NCI RG and outcome, supporting continued
incorporation into risk stratification algorithms.



Paper Session # 4021

RUXOLITINIB IN PEDIATRIC PATIENTS WITH SEVERE OR REFRACTORY
GRAFT-VERSUS-HOST DISEASE: A SINGLE-INSTITUTION CASE SERIES

Julie Boiko, Justin Wahlstrom, Christopher Dvorak, Jennifer Willert, Biljana Horn, Alexis
Melton

University of California, San Francisco, San Francisco, California, United States

Background: Graft-v ersus-host disease (GVHD) is a common and potentially life-threatening
complication of allogeneic hematopoietic cell transplantation (HCT). Ruxolitinib, a JAK1/2
inhibitor, has recently been shown to be an effective treatment for adults with refractory GVHD.
However, the tolerability and efficacy of ruxolitinib in treating GVHD has not been studied in
children.

Objectives: To evaluate the safety and efficacy of ruxolitinib for severe or refractory GVHD in
pediatric HCT patients.

Design/Method: We conducted a retrospective single-center chart review of pediatric and young
adult patients with GVHD who were treated with ruxolitinib within the past two years.

Results: Six patients (ages 18 months to 20 years at time of HCT) were identified. All patients
had undergone HCT using a matched related donor, matched unrelated donor, or mismatched
unrelated donor with standard conditioning regimens and prophylactic immunosuppression.
Patients developed GVHD symptoms between day +41 to +76 following either stem cell infusion
or donor lymphocyte infusion. All patients ultimately developed severe extensive chronic
GVHD. Patients previously received multiple other systemic GVHD therapies, including
systemic corticosteroids (n=6), sirolimus (n=3), anti-tumor necrosis factor agents (n=3),
mycophenolate mofetil (n=3), photophoresis (n=2), rituximab (n=1), basiliximab (n=1), IL-2
(n=1), alemtuzumab (n=1), tocilizumab (n=1), methotrexate (n=1), mesenchymal stem cells
(n=1), and narrowband UVB (n=1). In most cases ruxolitinib was added to the patient’s current
GVHD therapy. Median studied period of ruxolitinib therapy was five months (range: three to
seven months).

Ruxolitinib was generally well tolerated. One patient required dose reduction and ultimately
cessation of therapy due to persistently elevated liver function tests. A second patient
experienced neutropenia which improved with dose reduction. Only one patient was noted to
have new CMV reactivation and newly detected BK viremia during the course of ruxolitinib
treatment. One patient experienced Citrobacter sepsis. No other significant related morbidities
were observed during the treatment period.

Patients had overall favorable therapeutic responses to ruxolitinib. All patients experienced
improvement of specific organ GVHD scores during therapy, with four patients showing
improvement in overall severity. Median time to organ score improvement was 21 days.
Additionally, four patients had an associated sustained improvement in performance score while
on ruxolitinib. Of three patients for whom systemic immunosuppression weaning was attempted
during ruxolitinib therapy, all patients tolerated taper without resultant GVHD flare.
Conclusion: Similarly to recent reports of adult HCT patients, ruxolitinib appears to be well-
tolerated and potentially effective in treating severe and refractory GVHD in the above pediatric
HCT patients.



Paper Session # 4022

PATIENT AND PARENT EXPERIENCE OF CANCER SYMPTOMS AS ASSESSED BY
THE MEMORIAL SYMPTOM ASSESSMENT SCALE FOR CHILDREN

Hayden L eeds, Stacey Berg, Melody Hellsten

Texas Children's Cancer Center and the Baylor College of Medicine, Houston, Texas, United
States

Background: Treatment for childhood cancer is associated with symptoms that contribute to
poorer psychological and physical functioning and decreased quality of life. The prevalence of
such symptoms has been shown to be positively correlated with global distress, while negatively
correlated with levels of daily physical and psychological functioning. Symptom assessment
scales have been used to identify the prevalence, severity and distress related to cancer treatment.
Such tools require parents and patients to score their symptoms with regards to severity,
frequency and distress, with such scores being used to calculate global symptom scores for each
patient. While these scores provide means for statistical analysis of symptoms in childhood
cancer, the clinical relevance of the scores are not well understood.

Objectives: Explore patient and parent experiences of treatment related cancer symptoms and
associated distress as assessed by the Memorial Symptom Assessment Scale (MSAS).

Design/Method: Eligible participants were children ages 7-18 receiving chemotherapy and their
primary caregiver. This mixed methods study included the completion of an age appropriate
MSAS scale, as well as a semi-structured interview, in which the caregiver and child were asked
follow-up questions about expectations and experiences of symptoms as well as the frequency,
severity and distress levels endorsed on the MSAS scale. MSAS scores were calculated and
interviews were themed using consensual qualitative analysis.

Results: Sixteen mother/child dyads completed an MSAS scale and a semi-structured interview
exploring their experience of symptoms endorsed. The most prevalent symptoms in children
were pain (60%), tiredness (50%) and vomiting (50%). Symptoms most prevalent in adolescents
included dry mouth (100%), as well as nausea, drowsiness and not looking the same (83% each).
Patients and parents reported expecting to be sick during chemotherapy and therefore accepted
the severity and distress of symptoms as a part of the process. Symptom distress was often
related to limitations in ability to function in age related activities with friends and family.
Lastly, patients reported experiencing co-occurring symptoms that clustered together over the
course of their cancer treatment.

Conclusion: Symptom assessment tools for childhood cancer have provided evidence that
children and adolescents experience multiple distressing symptoms during treatment. This
preliminary exploration of patient and parent experiences of symptoms suggests that patient and
parent expectations about cancer treatment and the impact of symptoms on daily functioning
may influence perceptions of symptom severity and distress, warranting further research on the
clinical interpretation of symptom assessment scales in childhood cancer treatment.

Paper Session # 4023

IMPACT OF ETHNICITY AND EDUCATION LEVEL ON PARENTAL



PREFERENCES FOR INFORMATION GIVING AND DECISION MAKING IN THE
PEDIATRIC CANCER SETTING

Katie Bergstrom, Sarah Scollon, Robin Raesz-Martinez, Stephanie Gutierrez, Uma
Ramamurthy, Medha Naik, Tao Wang, Amy McGuire, D. Williams Parsons, Sharon Plon

Texas Children's Cancer Center, Houston, Texas, United States

Background: Information gathering can be an essential component to the decision making and
coping processes of families faced with a pediatric cancer diagnosis. Previous studies
demonstrate that personal characteristics influence information needs and parental preference for
the quantity and technicality of information is variable. In the pediatric cancer setting, parents
have expressed a preference for a collaborative or passive role in treatment decision making.
However, these preferences have not yet been explored in ethnically diverse populations.
Objectives: Compare information and decision-making preferences and understanding of
genetic concepts based on parental ethnicity and education level of parents at entry into a cancer
genomic trial.

Design/Method: The NHGRI/NCI-funded BASIC3 trial examines the clinical utility of tumor
and germline whole exome sequencing in the care of newly-diagnosed pediatric solid tumor
patients. Upon enrollment, participating parents are asked to complete surveys, electronically or
on paper, in English or Spanish. The surveys elicit parental race, ethnicity, and education level.
They assess factors including: parent preference to receive numerical or descriptive information,
preference for involvement in decision making for their child’s treatment as measured by the
Control Preferences Scale for Pediatrics modified by Pyke-Grimm et al., and understanding of
basic genetic concepts presented in the informed consent process.

Results: The survey was completed by 140 parents (30.5%), with 42.9% identifying as Hispanic
and 61.3% as female. Parents were grouped by education level: high school degree or less
(n=32), some college/college degree (n=74), or graduate degree (n=32). Parents (42.1%) reported
a preference for a collaborative role in treatment decision making, for example stating “I prefer
that my child’s doctor and | share responsibility for deciding which treatment is best for my
child.” This preference did not differ significantly by ethnicity or parental education level.
Parents with less education prioritized verbal description of information, with preference for
numeric descriptions increasing by education level (p<0.001). Although parents with less
education scored lower on the genetic concepts assessment (p<0.001), all educational groups
scored well (average 88-100% accuracy).

Conclusion: The results from this ethnically diverse population of pediatric cancer patients
demonstrate that parents prefer collaboration with their child’s oncologist regarding treatment
decisions, independent of ethnicity and education level. Parents across education levels
demonstrated a good understanding of the presented genetic concepts. Oncologists should elicit
parents’ preferences for the format of information delivery and may need to tailor information
based on the parents’ education level in order to develop a collaborative decision-making
relationship.

Paper Session # 4024



PROCESSING SPEED AND ACADEMIC FLUENCY IN YOUTH WITH SICKLE CELL
DISEASE

Molly Gardner, Sarah Bills, Katie Olson, Kristina Hardy, Steven Hardy

Children's National Health System, Washington, District of Columbia, United States

Background: Children with sickle cell disease (SCD) are at risk for global neurocognitive
deficits. Even in youth with SCD who have not endured a stroke, subtle white matter changes are
common and can disrupt specific functions such as cognitive efficiency. However, processing
speed deficits in SCD and their relation to academic outcomes and perceptions of academic
success have not been systematically investigated.

Objectives: To measure processing speed and explore associations with academic fluency,
academic achievement, and children’s self-perception of scholastic competence.
Design/Method: Participants included 64 children with SCD ages 7-16 (M=10.58, SD=2.87,
42% male) enrolled in a larger study of the efficacy of a computerized cognitive training
program. As part of this study, youth completed neuropsychological measures (for each
standardized task, M=100; SD=15) of processing speed (Wechsler Intelligence Scale for
Children, Fifth Edition) and reading and math fluency (Wechsler Individual Achievement Test,
Third Edition), and a scholastic competence questionnaire assessing self-efficacy related to
school. Parents completed demographic information and subjective ratings of their child’s
academic performance (below, at, or above grade-level).

Results: Participants’ standard scores on measures of processing speed were lower than expected
compared to the normative sample (M=88.13-94.91). In regards to academic tasks, children
exhibited the greatest difficulty in math fluency (M=83.17, SD=13.58). Processing speed
predicted performance on both reading and math fluency tasks (f=0.60, and f=0.52 respectively,
p0<.001). Academic fluency predicted children’s perceptions of scholastic competence (f=0.47,
p=0.013). A regressing model including processing speed and academic fluency predicted 22%
of the variance in parent-reported school performance (p=0.003). Youth who repeated a grade
(n=6) scored lower on processing speed and academic fluency tasks compared to youth who did
not repeat a grade (Processing Speed Index median=68.5 and 82.0, respectively; Academic
Fluency median=68.5 and 82.0, respectively).

Conclusion: Youth with SCD scored in the Low-Average to Average range on measures of
processing speed, representing a generalized weakness in quickly and efficiently processing
information. This weakness appears to negatively impact academic performance, particularly in
regards to math fluency. Such problems affect children’s sense of scholastic competence and
were associated with poorer academic achievement, as reported by parents. Furthermore, slowed
processing was associated with a greater incidence of grade retention in this population. Results
have implications for the identification of youth with SCD at risk for academic difficulties and
the development of interventions to promote positive academic outcomes.

Paper Session # 4025

HEMATOPOIETIC ORIGIN AND TARGETS FOR THERAPY IN CNS LANGERHANS
CELL HISTIOCYTOSIS: BRAF-V600E IN BLOOD AND BRAIN AND RESPONSE TO
BRAF INHIBITION SUGGEST HEMATOPOEITIC ORIGIN OF
NEURODEGENERATION IN LCH



Olive Eckstein, Kenneth McClain, Jennifer Picarsic, Rikhia Chakraborty, Howard
Lin, Harshal Abhyankar, Daniel Zinn, Brooks Scull, Albert Shih, Karen Phaik Har
Lim, Tricia Peters, Thomas Burke, Nabil Ahmed, John Hicks, Brandon Tran, Jeremy
Jones, Robert Dauser, Michael Jeng, Robert Baiocchi, Deborah Schiff, Stanton
Goldman, Kenneth Heym, Harry Wilson, Benjamin Carcamo, Ashish Kumar, Carlos
Rodriguez-Galindo, Nicholas Whipple, Patrick Campbell, Geoffrey Murdoch, Simon
Heales, Marian Malone, Randy Woltjer, Joseph Quinn, Paul Orchard, Michael
Kruer, Ronald Jaffe, Markus Manz, Sergio Lira, William Parsons, Miriam Merad, Carl
Allen

Baylor College of Medicine, Houston, Texas, United States

Background: Langerhans cell histiocytosis (LCH) is a myeloid neoplasia characterized by
inflammatory lesions with pathologic CD207+ dendritic cells. Central nervous system (CNS)
involvement may include mass lesions or a progressive neurodegenerative syndrome (LCH-ND).
In addition, differentiation of isolated pituitary lesions from other conditions is difficult due to
risks associated with biopsy. LCH-ND may arise several years after LCH is presumably cured,
the mechanisms of pathogenesis are unknown, and there are no standard approaches to
surveillance or therapy.

Objectives: To define the pathogenesis of LCH CNS lesions by studying molecular biomarkers
in CSF, brain and blood.

Design/Method: We evaluated cerebral spinal fluid (CSF) biomarkers including 121 proteins
associated with inflammation or neurodegeneration and extracellular BRAFV600E DNA in CSF
from 40 patients with LCH CNS tumors and/or LCH-ND and compared these to results from
patients with brain tumors and other neurodegenerative conditions. Peripheral blood and brain
biopsy specimens were tested for the presence of cells harboring BRAFV600E+mutations and
levels of osteopontin expression were simultaneously measured.

Results: Osteopontin was significantly elevated in CSF from patients with LCH-ND compared
to patients with brain tumors and other neurodegenerative conditions. Surprisingly, extracellular
BRAFV600E DNA was detected in the CSF of only 2/23 (9%) patients with both positive cases
in patients with active meningeal lesions. In contrast to CSF, BRAFV600E mutations were
detected in peripheral blood of 14/40 (35%) cases, most of which did not have detectable LCH
lesions outside the CNS. Brain biopsies of patients with LCH-ND demonstrated significant
infiltration by BRAFV600E+ cells with osteopontin expression highest in areas with
BRAFV600E+ cells. Three of the four patients with refractory LCH-ND who were treated with
BRAF inhibitors experienced significant clinical improvement.

Conclusion: Previously, speculation on the pathogenesis of LCH-ND evoked autoimmune or
inflammatory mechanisms. Our results demonstrate that BRAFV600E+ cells are found in the
peripheral blood and brain of patients with LCH-ND and supports a model of LCH arising from
a common hematopoietic precursor where BRAF-V600E+ cells may migrate to the CNS and
mediate an inflammatory process resulting in LCH-ND. These observations support evaluation
of LCH mutations in serial blood samples prospectively along with long-term clinical
surveillance to identify patients at risk for LCH-ND. Further, patients with LCH-ND may benefit
from early initiation of therapy directed against a circulating myeloid precursor with activated
MAPK signaling.



Paper Session # 4026

MOLECULAR SUBGROUPING AND OUTCOMES FOR YOUNG CHILDREN WITH
NEWLY DIAGNOSED EPENDYMOMA TREATED ON THE MULTI-
INSTITUTIONAL SJYCO7 TRIAL

Santhosh Upadhyaya, Giles Robinson, Brent Orr, Arzu Onar-Thomas, Catherine
Billups, Daniel Bowers, Anne Bendel, Tim Hassall, John Crawford, Sonia Partap, Paul
Klimo Jr, Julie Harreld, Christopher Tinkle, Frederick Boop, Thomas Merchant, David
Ellison, Amar Gajjar

St. Jude Children's Research Hospital, Memphis, Tennessee, United States

Background: Children with gross totally resected (GTR) ependymoma (EPN) treated with
adjuvant conformal radiotherapy (CRT) have a 5-year survival of 65-85%. However, outcomes
are inferior for those < 3 years of age, sub totally resected (STR) tumors and posterior fossa
primary. Systemic chemotherapy has demonstrated a beneficial effect on survival for those with
incompletely resected tumors. Tumor DNA methylation profiling enables subgrouping and
prognostication of EPN patients.

Objectives: 1) Estimate event free (EFS) & overall survival (OS) for EPN patient’s < 3 years of
age treated with risk adapted therapy. 2) Use DNA methylation profiling to determine subgroup
specific outcomes for study cohort

Design/Method: Children < 3 years of age with centrally reviewed and confirmed EPN (WHO
grade 11/ 111) were prospectively enrolled on the multi-institutional, risk adapted treatment
protocol, SJYCO7. Following a maximal safe surgical resection all patients received 4 cycles of
systemic chemotherapy with high dose methotrexate, vincristine, cisplatin and
cyclophosphamide. Second look surgery was offered for those with less than GTR prior to
consolidation therapy using focal CRT (MO disease) or additional chemotherapy with
cyclophosphamide and topotecan (M+ disease), followed by 6 months of oral maintenance
chemotherapy. DNA methylation profiling using the lllumina Infinium Human-Methylation
850K BeadChip array was performed to determine molecular subgroups and identify copy
number changes.

Results: Median age at diagnosis for the 50 children treated from June 2008 to October 2016
was 1.7 years (range, 0.4-3.1 years). The majority (40/50, 80%) had a posterior fossa (PF)
primary and grade 111 (anaplastic) histology (34/50, 68%). Thirty were males and 48/50 had MO
disease. At a median follow up of 3.2 years (range, < 1 month-8.3 years), 46/50 (92%) are alive
with 5-year EFS and OS of 74+10% and 84+8% respectively. Median time to progression for 11
subjects who failed was 27.3 months (range, 1.7-71.7 months). Subgrouping information was
available for 43/50, with a predominance of PF-A tumors (33/43, 77%) followed by EPN-RELA
(6/43, 14%) and EPN-YAP (4/43, 9%). There was no significant difference in EFS between the
different subgroups (5-year estimates: PF-A, 71+11%; ST-RELA, 67£22%; ST-YAP, 100%) or
between histological subtypes among PF-A patients (5-year estimates: Grade 11, 63+17%; Grade
111, 74+13%).

Conclusion: Young children with ependymoma have excellent survival when treated with
maximal safe resection, adjuvant chemotherapy and CRT. These children predominantly belong



to the PF-A EPN subgroup. Additional molecular risk factors need to be sought to determine
those at high risk of relapse.

Paper Session # 4027

SAFETY AND TOLERABILITY OF COMBINING THE IDO-INHIBITOR
INDOXIMOD WITH RE-IRRADIATION FOR PEDIATRIC PATIENTS WITH
PROGRESSIVE BRAIN TUMORS TREATED ON THE NLG-2105 PHASE 1 TRIAL
(NCT02502708)

Theodore Johnson, Dolly Aguilera, Ahmad Al-Basheer, Bree Eaton, Natia Esiashvili, Selim
Firat, John Fiveash, Nicholas Foreman, Diana Fridlyand, Gregory Friedman, Cole
Giller, David Grosshans, lan Heger, Michael Kelly, Eugene Kennedy, Ravindra
Kolhe, Arthur Liu, William Martin, Waleed Mourad, Rafal Pacholczyk, Rebecca
Parker, Amyn Rojiani, Ramses Sadek, Nicholas Vahanian, Tobey Macdonald, David Munn

Augusta University, Medical College of Georgia, Augusta, Georgia, United States

Background: The indoleamine 2,3-dioxygenase (IDO) immune-checkpoint pathway is a natural
mechanism that inhibits immune responses and is often exploited by tumors to overcome anti-
tumor immunity. Small-molecule inhibitors of IDO, such as indoximod, are in early-phase
clinical trials. Until recently these studies have been limited only to adults. For children with
progressive brain tumors, adding indoximod immunotherapy to re-irradiation therapy is a very
novel approach.

Objectives: Present interim results for the ongoing pediatric phase-1 study (NCT02502708).
Design/Method: The ongoing phase-1 study assesses the feasibility, safety, and preliminary
evidence of efficacy of combining indoximod either with temozolomide, or with radiation
followed by maintenance therapy with indoximod/temozolomide, for children age 3 to 21 with
progressive malignant brain tumors (excluding DIPG). The study includes two dose-escalation
cohorts using a standard 3+3 design to determine a recommended phase-2 dose (RP2D) for
indoximod in combination with either temozolomide (planned n=12) or radiation (planned
n=12). Indoximod dose-levels are 80%, 100%, and 120% of the adult RP2D (NCT02052648).
Histology-specific expansion cohorts for phase-2 efficacy investigation will open once the
pediatric RP2D is established. Here, we present up-to-date toxicity/side-effect data and follow-
up results for all patients treated with indoximod plus radiation.

Results: To date, 12 children with relapsed/refractory CNS tumors, including ependymoma
(n=8), medulloblastoma (n=2), glioblastoma (n=1), and PNET (n=1), have received a total of 16
independent re-irradiation treatment plans in combination with indoximod. Some children
received more than one radiation plan over time. All patients were heavily pre-treated, and for
many it was necessary to constrict target volumes to minimize adjacent tissue toxicities. Overall,
indoximod combined with re-irradiation has been well tolerated, with only 1 FDA-reportable
adverse event of spinal cord compression during radiation in a patient who, at study entry,
already had a rapidly growing upper-cervical cord tumor. Aside from this reportable AE, no
patient had a significant decline in performance score at the end of their radiation plan or
developed overt radiation necrosis, somnolence syndrome, or other unanticipated side-effects
associated with radiation. All patients were able to complete their radiation plans and start
maintenance therapy with indoximod/temozolomide without delay. Follow-up duration ranges



from 1-12 months.

Conclusion: Indoximod is well tolerated in pediatric brain tumor patients receiving re-irradiation
and does not seem to potentiate radiation-mediated toxicities. The long-term goal is to
incorporate indoximod into multimodal therapy platforms in up-front treatment settings.
*Sponsored by grants from: Alex’s Lemonade Stand Foundation, Cannonball Kids’ cancer
Foundation, Hyundai Hope on Wheels Foundation, NewLink Genetics Corporation.

Paper Session # 4028

WHOLE-EXOME SEQUENCING STUDY OF MEDULLOBLASTOMA CASES TO
IDENTIFY DISEASE ASSOCIATED EXONIC MUTATIONS

Matthew Gianferante, Alisa Goldstein, Mingyi Wang, Bin Zhu, Belynda Hicks, Lisa
Mirabello

National Cancer Institute, Division of Cancer Epidemiology and Genetics, Clinical Genetics
Branch, Rockville, Maryland, United States

Background: Medulloblastoma is the most common malignant CNS tumor in children. Most
cases are sporadic, but medulloblastoma also occurs in patients with nevoid basal cell carcinoma
syndrome (NBCCS) and Turcot’s syndrome. These syndromes are associated with germline
mutations in PTCH1 and APC. Germline mutations in PTCH1, SUFU, and APC have also been
associated with sporadic medulloblastoma.

Objectives: We used whole-exome sequencing to evaluate rare exonic variants in pediatric
medulloblastoma patients and their parents to identify potential deleterious variants associated
with disease.

Design/Method: We whole-exome sequenced (WES) blood-derived DNA from 26 children with
medulloblastoma (n=26) and parents when available (n=40), and compared them with 1,001
European adult cancer-free controls and our 2,000 in-house database of familial samples
sequenced at the same time. We focused our analyses on rare variants in candidate genes,
including PTCH1, SUFU, APC and genes in their functional pathways, plus 126 established
cancer predisposing genes (CPG).

We evaluated rare non-silent genetic variants that passed quality control filters. Variants were
considered rare if the minor allele frequency was less than 1% in public databases (ESP, EXAC,
and 1000 genome), controls, and in-house database. We used in-silico prediction programs, the
variant impact on the protein (i.e., nonsynonymous, nonsense), and public mutation databases to
assess potential pathogenicity. Rare variants that matched our candidate gene list were
considered of interest if they were (a) previously reported as disease-causing in NBCCS or
Turcot’s, or (b) predicted high impact (i.e., nonsense, frameshift), or (c) predicted damaging by
at least five of seven in-silico prediction programs (CADD, PolyPhen 2, SIFT, Mutation
Assessor, Mutation Taster, LRT, FATHMM).

Results: Overall, 16 of 26 patients had a rare predicted damaging heterozygous variant in a gene
on one of our candidate lists: four were within the PTCH1/SUFU pathway, three genes from the
APC pathway, and eleven in an established CPG. Seven of the 11 CPG variants were in an
autosomal dominant CPG and four in an autosomal recessive CPG. Two predicted damaging rare
variants were present in two patients each, but neither were a candidate gene. There were no
mutations in PTCH1 or SUFU genes. Interestingly, one patient had a rare predicted damaging



variant in APC, a nonsynonymous heterozygous T to G transversion (chromosome 5, position
112,176,023) that was previously reported in a patient with colorectal adenoma.

Conclusion: These rare predicted damaging variants in genes of interest are potentially
important in medulloblastoma, further evaluation with functional studies are needed to determine
their significance.

Paper Session # 4029/Early Career Travel Stipend Award Recipient
THE GENOMIC LANDSCAPE OF PEDIATRIC MYELODYSPLASTIC SYNDROMES

Jason Schwartz, Jing Ma, Michael Walsh, Tamara Lamprecht, Shuguo Wang, Gang
Wu, John Easton, Raul Ribeiro, Jeffery Klco

St. Jude Children's Research Hospital, Memphis, Tennessee, United States

Background: Myelodysplastic syndromes are uncommon in children (incidence of ~2
cases/million) and have a poor prognosis. Despite the wealth of knowledge about the genomic
landscape of adult MDS, much less is understood about pediatric MDS, and many recurrent
mutations found in adults are not common in children.

Objectives: To define the somatic and germline genomic landscape of pediatric MDS and test
the in vitro activity of signaling alterations identified.

Design/Method: Seventy-eight diagnostic bone marrow samples obtained from the St. Jude
Children’s Research Hospital Tissue Bank (Memphis, TN, USA) were analyzed. This cohort
contains 48 primary MDS, including Refractory Cytopenia of Childhood/RCC (n=24) and
Refractory Anemia with Excess Blasts/RAEB (n=24). We also included 22 MDS/MPN
(including 18 Juvenile Myelomonocytic Leukemia/JMML), and 8 cases of AML with
Myelodysplasia-Related Changes/AML-MRC given their clinical overlap with primary MDS.
WES was completed for 55 tumor/normal pairs using the Nextera Rapid Capture Expanded
Exome (lllumina), and targeted sequencing was completed with a custom amplicon strategy for
23 tumor-only cases. Normal comparator gDNA was obtained from flow-sorted lymphocytes.
Results: Copy number information, obtained from WES data, determined that deletions
involving chromosome 7 were more frequent in primary MDS (n=12, 36%) as compared to
MDS/MPN (n=1, 7%) and AML-MRC (n=2, 25%). RAS/MAPK pathway mutations were
present in 55% of the patients (46 total mutations in 43 cases, including 3 germline variants).
Mutations in RNA splicing genes (germline, n=0; somatic, n=4; 5% of cohort) were much less
common. Germline variants in transcription factors seen in familial MDS/AML (e.g., RUNX1,
CEBPA, ETV6) were uncommon. Presumed germline GATA2 variants were found in 4 patients
(5%). RNA-sequencing performed on 42 samples showed that fusion transcripts were uncommon
in primary MDS.

Although many of the mutations affecting the RAS/MAPK pathway were in common genes
(NRAS, PTPN11), many other mutations were in genes less frequently reported to be mutated in
myeloid neoplasms, such as BRAF. We demonstrated that the mutations in BRAF (G469A,
D594N) found in our cohort activate the RAS/MAPK pathway to variable levels, as measured by
ERK phosphorylation, and confer IL3-independence in Ba/F3 cells.

Conclusion: The genomic landscapes of pediatric and adult MDS are different, namely in
patterns of RAS/MAPK pathway and RNA splicing gene mutations, thus supporting the notion
that MDS in adults and children comprise unique biological entities. The enrichment of



RAS/MAPK mutations in pediatric MDS suggests biologic overlap with IMML and may provide
direction for future therapeutic options.

Paper Session # 4030

CHARACTERISTICS AND OUTCOMES OF OSTEOMYELITIS IN CHILDREN WITH
SICKLE CELL DISEASE: A RETROSPECTIVE REVIEW OF A 10-YEAR SINGLE-
CENTER EXPERIENCE

Julie Weisman, Deepika Darbari, Yaser Diab

Children's National Health System, Washington, District of Columbia, United States

Background: Patients with sickle cell disease (SCD) are at increased risk for Osteomyelitis
(OM). Diagnosis of OM in this population is challenging and there is limited pediatric data on
the characteristics and outcomes of OM in this population.

Objectives: To report characteristics and outcomes of OM in children with SCD treated at our
center over the last 10 years.

Design/Method: We conducted a retrospective chart review of all patients with SCD who were
diagnosed at our center with OM over a 10-year period (2006-2016). Cases were identified
utilizing radiology data mining software (MONTAGE™ Search and Analytics). The radiology
reports and medical charts of potential OM cases were reviewed to identify true OM cases.
Relevant data were collected and summarized using descriptive statistics.

Results: Thirty children with SCD (18 males, median age 12 years) were treated for OM at our
institution during the study period. The genotype was SS in 27 patients, SC in 2, and SF in 1.
Sites of involvement included lower extremity (11), upper extremity (10), pelvis (2), vertebrae
(2), scapula (1), clavicle (1), hand (1), ribs (1) and mandible (1). Leukocytosis (>15,000/mm3)
was observed in 13 patients (43%) at presentation. Baseline erythrocyte sedimentation rate was
elevated (>20 mm/hour) in 29 patients (97%) but marked elevation (>100 mm/hour) was present
in 3 patients (10%). Baseline C-reactive protein was elevated (>10 mg/L) in 13 patients (43%).
Bacteremia was present in 6 patients (20%). Magnetic resonance imaging (MRI) findings were
suggestive of OM in 18 patients (60%) and indeterminate in the remaining patients. The
diagnosis of OM was confirmed in 3 patients (bone biopsy), probable in 6 patients (organism
isolated from blood or abscess), and presumed in the remaining cases based on clinical,
laboratory, and MRI findings. Non-typhoidal Salmonella was isolated from cultures in 9 (30%)
patients [bone biopsy (3), abscess (3), and blood (6)] while no organism was found in the
remaining 21 (70%) patients. All patients were treated with prolonged antibiotic therapy. Six
patients required surgical drainage/debridement. Two patients developed chronic OM. There
were no mortalities and complete resolution of OM was achieved in all patients.

Conclusion: Despite improvements in the management of SCD over the past decade, OM
continues to be a serious infection in children with SCD associated with significant morbidity.
The majority of patients are treated for presumed diagnosis of OM without definitive
confirmation. Non-typhoidal Salmonella was the only organism identified in our patient cohort.

Paper Session # 4031

RETROSPECTIVE STUDY OF HEMATOLOGIC COMPLICATIONS IN VASCULAR



MALFORMATION PATIENTS WITH LOCALIZED INTRAVASCULAR
COAGULOPATHY UNDERGOING SCLEROTHERAPY

Kiersten Ricci, Carol Chute, Paula Mobberley-Schuman, Adrienne Hammill, Roshni
Dasqupta, Manish Patel

Cincinnati Children's Hospital Medical Center, Cincinnati, Ohio, United States

Background: Slow-flow vascular malformations, most commonly multifocal or diffuse venous
(VM), venous-lymphatic (VLM) and capillary-lymphatic-venous malformations (CLVM), are
associated with coagulation abnormalities affecting hemostasis and thrombosis and increase risk
of hematological complications with procedural interventions. Although not completely
understood, pathogenesis of this coagulopathy, called localized intravascular coagulopathy
(LIC), is presumed secondary to stagnant blood in abnormal vessels and consumption of
coagulation factors. LIC is characterized by elevated D-dimer, low fibrinogen, and/or mild
thrombocytopenia and may progress to disseminated intravascular coagulopathy following
surgical procedures. In patients with high-risk malformations, hematologic complications of
sclerotherapy and use of low molecular weight heparin (LMWH) as a preventative measure have
not been well studied.

Objectives: To retrospectively evaluate hematologic complications in patients undergoing
sclerotherapy with slow-flow vascular malformations and LIC

Design/Method: This study reviewed medical records of adult and pediatric patients with slow-
flow vascular malformations who underwent sclerotherapy at Cincinnati Children’s Hospital
Medical Center from July 2008 to December 2016 with LIC as defined by high D-dimer (5 times
upper limit of normal), fibrinogen <150mg/dL and/or platelet count <150K/mcL. Hematologic
complications included any clinically relevant bleeding or clotting abnormality that occurred 2
weeks post-sclerotherapy and/or while on LMWH prophylaxis, up to 2 weeks, prior to
sclerotherapy. Relevant hematuria included gross and large microscopic hematuria. Use of
LMWH including dose, frequency and course length was evaluated.

Results: Forty of 300 patients had slow-flow vascular malformations with associated LIC (25
with extensive VM/VLM, 9 with multiple VM/VLM, 4 with CLVM, 2 with localized VM/VLM)
and underwent a total of 241 sclerotherapy procedures with 86% occurring in individuals under
18 years of age. In 87% of cases, LMWH was administered at 0.5mg/kg/dose once daily for 2
weeks before and after sclerotherapy. No thrombotic complications occurred in children. One
adult patient on LMWH developed pulmonary emboli, presumably from deep vein thrombosis of
the treated extremity. Two patients developed transient, asymptomatic hematuria. In 5 patients
fibrinogen levels dropped below 100 mg/dL post-sclerotherapy for which cryoprecipitate was
administered; no bleeding complications occurred. Prior to sclerotherapy, one individual
developed mild bleeding from cutaneous lesions on LMWH. No intra-op bleeding or thrombotic
events occurred.

Conclusion: Prophylactic LMWH use was common in this patient population and did not appear
to increase the risk of significant bleeding before, during or after sclerotherapy. In children
receiving LMWH, thrombotic complications after sclerotherapy appear rare but may still occur.
Further studies evaluating peri-procedural LMWH are needed to determine benefit and optimal
dosing.



Paper Session # 4032

CLINICAL AND LABORATORY OUTCOMES FOLLOWING TOTAL OR PARTIAL
SPLENECTOMY IN PATIENTS WITH HEREDITARY SPHEROCYTOSIS

Serena Tripodi, Robert Shamberger, Matthew Heeney, Venee Tubman

Boston Children's Hospital, Boston, Massachusetts, United States

Background: Hereditary spherocytosis (HS) results from a primary defect in the erythrocyte
membrane which increases membrane fragility. Spherical erythrocytes are removed by the
spleen, causing anemia, jaundice, gallstones and splenomegaly. Total splenectomy (TS) reduces
erythrocyte destruction but is associated with increased risk of sepsis from encapsulated bacteria
and thrombotic complications. Partial splenectomy (PS) is an alternative to TS, however the
spleen remnant occasionally regrows and causes recurrent symptoms. Long-term outcomes could
inform surgical decision-making.

Objectives: To compare outcomes for patients with HS following TS or PS.

Design/Method: We retrospectively reviewed the records of HS patients who underwent TS
and/or PS at Boston Children’s Hospital between 1998-2016.

Results: Sixty-six patients were identified following TS (24) and PS (42). The mean duration of
follow-up was significantly longer for PS than TS patients (5.0 vs. 1.3 years, p < 0.001). The
most common indications for surgery were anemia (n=43), jaundice (n=35), abdominal pain
(n=31), gallstones (n=29), splenomegaly (n=21), and fatigue (n=16).

The surgical approach was mainly laparoscopic for TS (n=23) and open for PS (n=30). Longer
length of stay occurred following PS than TS (5.8 vs. 4.3 days, p < 0.001). Immediate increase in
hemoglobin and reduction in reticulocyte count and bilirubin was observed after both
procedures. By 5 years post-procedure, the mean hemoglobin was significantly lower for PS
patients compared to TS (n=22, 12.2 vs 13.1 g/dl, p < 0.001). The reticulocyte count (7.3 vs
2.8%, p< 0.001) and bilirubin (2.3 vs 1.3 g/dl, p < 0.001) were significantly higher in the PS
group. Short-term adverse events occurred less frequently in TS than PS patients (29 vs 62% p =
0.02). Long-term adverse events were not statistically different between PS and TS patients
(56% vs 21%, p = 0.06). During 15,686 person-years of follow-up, we identified no deaths,
sepsis or thromboembolic events. One case of meningoencephalitis was reported after a TS (4%).
The spleen regrew and symptoms recurred in 5 PS patients (12%), leading to a completion
splenectomy procedure.

Conclusion: PS for HS results in the relief of symptoms and improvement of hematologic
parameters. However 12% of patients eventually require a completion splenectomy. While TS is
associated with a statistically higher hemoglobin at 5 years, the difference over PS is not
clinically relevant. PS is a reasonable choice for HS, especially for preservation of spleen
function. TS results in lower rates of adverse events, better hematologic outcomes and low risk
of severe infection.

Poster # 001

PHARMACOKINETICS (PK) AND PHARMACODYNAMICS (PD) OF ROMIPLOSTIM
IN PEDIATRICS WITH IMMUNE THROMBOCYTOPOPENIA (ITP)



Yilong Zhang, Bing-Bing Yang, Joesph Park, Andrew Chow

Amgen, Thousand Oaks, California, United States

Background: Immune thrombocytopenia (ITP) is an autoimmune disorder characterized by a
low circulating platelet count, as a result of increased platelet destruction and/or impaired platelet
production. Romiplostim (Nplate®) is an Fc fusion peptibody that increases platelet production
by binding to the thrombopoietin (TPO) receptor and activating intracellular signaling pathways,
similar to endogenous TPO.

Objectives: This study describes the pharmacokinetics (PK) and pharmacodynamics (PD) of
romiplostim in children with ITP, and compare them to adult data for supporting a pediatric
dosing regimen.

Design/Method: The PK and PD of romiplostim have been investigated in 2 pediatric clinical
studies following weekly subcutaneous administration with dose titration based on the platelet
response. In study 20090340, intensive romiplostim concentrations were available from 4
subjects (2 at 7 pg/kg and 2 at 9 pg/kg). In study 20060195, pre- and post-dose romiplostim
concentrations were available from 31 subjects at doses ranging from 1 to 10 pg/kg.

Results: Romiplostim serum concentrations were highly variable in both pediatric studies. The
concentrations of romiplostim from both studies generally fell within the range observed in
adults. In study 20090340, the maximum concentration of romiplostim was reached by 24 hours
post dose and then declined. In study 20060195, no obvious association between romiplostim
doses and serum concentrations was observed, suggesting that factors other than the romiplostim
dose may impact clearance. Most subjects who received romiplostim achieved an increase in
platelet count above baseline for at least 2 consecutive weeks during the treatment period.
However, pre-dose romiplostim concentrations and the corresponding platelet counts did not
show notable correlation in this pediatric study, similar to what has been observed in adults.
Therefore, to achieve the optimal romiplostim dose in children with ITP, a strategy was proposed
to titrate dose based on platelet response, similar to adult dosing strategy. Pediatric clinical trials
demonstrated the feasibility and effectiveness of using patient platelet response to titrate dose.
Conclusion: The romiplostim serum concentrations were highly variable in children with ITP
and generally fell within the range observed in adults with ITP. The same complex PKPD
relationship of romiplostim was observed in children and adults, supporting the same dose
titration regimen in children with ITP based upon platelet response as adults.

Poster # 002

PRE-AND POST-TESTS FOR ASSESSING THE EFFECTIVENESS OF LECTURING
AS ATOOL FOR TEACHING VENOUS THROMBOEMBOLISM (VTE) TO
PEDIATRIC RESIDENTS: PILOT STUDY TO ASSESS LEARNING IN
HEMATOLOGY

Beeling Armijo, Patrick Barlow, Ghada Abusin

University of lowa Stead Family Children's Hospital, lowa City, lowa, United States

Background: A marked increase in the incidence of VTE is recently observed in hospitalized
children. This rise emphasizes the need for adequate education among pediatric residents.



Research evaluating curriculum development and validated testing in pediatric hematology has
not been done to date.

Objectives: To assess the reliability and validity of pre- and post-lecture tests as tools to
determine whether a lecture on VTE in children will increase medical knowledge.
Design/Method: A needs assessment was performed to evaluate gaps in VTE knowledge among
pediatric residents at the University of lowa. Pre- and post-tests were designed to align with
lecture objectives. Pre-test assessed baseline knowledge and post-test assessed knowledge
gained; both consisted of three multiple-choice questions and one open-ended question. Both
tests were administered on the lecture day. Test analysis was performed to evaluate test quality.
We conducted an item analysis and investigated test reliability and validity. Cronbach’s alpha
was used to estimate test reliability. A paired t-test was used to compare knowledge pre- and
post-lecture.

Results: Ten residents participated in 2015 and six in 2016. Pre-test reliability in 2015 = 0.7941
(acceptable defined as 0.8 > o> 0.7); post-test reliability = 0. Average score on pre-test = 2.10
and post-test = 3.00. Average inter-item correlation = 0.5624. Pre-test standard deviation (SD) =
0.56, post-test SD = 0. Pre-test item discrimination (ID) = 33% (acceptable defined as ID >
30%), post-test ID = 0.The 2016 pre- and post-test reliability = 0. Average pre- and post-test
scores = 2.17. Pre-test SD = 0.75, post-test SD = 0.41. Pre-test ID = 67%, post-test ID = 33%.
Mean assessment scores from the 2015 group increased significantly from pre-lecture (70%) to
post-lecture (100%), P = 0.0004. The 2016 group mean assessment scores were unchanged
(72%, P = 0.5).

Conclusion: Results of this study suggest test quality and lecture efficacy are difficult to judge
based on standard quantitative metrics of test assessment alone. Evidence for validity can be
found within the content. Expert judges reviewed lecture content, interactive discussion and
appropriateness of content used for the assessment instrument. Construct underrepresentation is a
threat to the validity of our assessment instrument. Future directions for our assessment
instrument include a larger set of test items and sample size to adequately determine its validity.

Poster # 003
EFFECT OF TREATMENT ON PROGRESSION TO CHRONICITP

Chelsea Grama, Andrew Freiberg, Khaled Iskandarani, Elyse Pagerly

Penn State College of Medicine, Hershey, Pennsylvania, United States

Background: Since serious consequences of immune thrombocytopenia purpura such as
intracranial hemorrhage are rare, comparing the clinical outcome of treatments is difficult. The
incidence of chronic disease however, is common enough that it can be more readily studied as
an outcome. Decreasing the risk of chronic ITP would decrease the need for subsequent follow-
up and treatment. Also, in spite of the low incidence of significant bleeding in chronic ITP, such
children are often restricted from activities such as contact sports. Guidelines for ITP treatment
have been developed by the American Society of Hematology but many of the recommendations
are consensus rather than evidence based. The guidelines point out the lack of evidence for
preventing intracranial hemorrhage and do not address the incidence of chronic disease.
Objectives: To determine whether treatment of ITP at presentation has an impact on the
progression of patients to chronic ITP.



Design/Method: We evaluated 379 children with ITP (mean age 7.3) over 16 years. Patients’
files were examined for whether and how they were treated, and if the condition became chronic.
For 249 patients, data was adequate for inclusion.

Results: 126 (66 male, 60 female) of the patients (51%) progressed to chronic ITP. The
percentage of chronic ITP for the treated and untreated group was 51.1% and 49.3%
respectively. A total of 43 of the 80 treated females (53.8%) became chronic and 49 of the 100
treated males (49%) became chronic. The data suggest no effect of treatment on outcome for the
majority of patients. For two subgroups, treatment was related to outcome: In females ages 0-3,
those who were treated actually had a higher proportion of chronic ITP than those who were not
treated (58 % vs. 0%, p=.008), as did females ages 0-6 (45% vs. 0%, p=0.002), suggesting that
treating these subgroups of patients may actually negatively impact outcome. In a multivariate
analysis, a higher platelet count and older age at presentation predicted chronic ITP, while
treatment with steroids predicted acute ITP.

Conclusion: There is some statistical support that treatment of females ages 6 years and younger
may be associated with a higher risk of progression to chronic disease, but overall, results
suggest that treatment does not prevent chronic disease. We believe treatment bias explains why
previous studies falsely show that treatment protects against chronic ITP.

Poster # 004

INTERNATIONAL SURVEY OF THE MANAGEMENT OF DISSEMINATED
INTRAVASCULAR COAGULATION AMONG PEDIATRIC AND NEONATAL
HEALTH CARE PRACTITIONERS

Ziad Solh, Revathi Rajagopal, Jecko Thachil, Anthony Chan, Nancy Heddle, Paul Monagle

McMaster University, Hamilton, Ontario, Canada

Background: The International Society on Thrombosis and Hemostasis (ISTH) developed a
diagnostic scoring system for disseminated intravascular coagulation (DIC) which has been used
widely in adult intensive care units. However, controversies exist in pediatric and neonatal DIC
diagnosis and management regarding the normal ranges and the choice of diagnostic coagulation
tests.

Objectives: 1) To evaluate current practice in pediatric/neonatal DIC management among
neonatologists (NICU), pediatric intensivists (PICU), hematologists/oncologists (PHO),
emergency physicians, and general pediatricians; 2) To explore age-specific issues in DIC
diagnosis including age-specific reference ranges in the context of the DIC scoring system.
Design/Method: An online questionnaire was developed using LimeSurvey software and
consisted of 3 sections: Respondent Demographics; DIC Diagnosis; and DIC Management.
International dissemination was ensured via pediatric and neonatal professional societies to their
members. The study was coordinated by sites in Hamilton (Canada) and Melbourne (Australia)
in collaboration with Manchester (England) and members of ISTH Pediatric and DIC Scientific
and Standardization Committees. Data collection was conducted from January to September
2016.

Results: A total of 211 responses were obtained: 160 full, 51 partial. There were 133 (63%)
respondents from PHO, 45 (21%) from NICU, and 23 (11%) from PICU. Response geographic
distribution: 96 (46%) from North America, 56 (27%) from Asia, 25 from Australia (12%) and



24 from Europe (11%). Most frequent cause of DIC was sepsis (163/211; 77%), mostly bacterial.
To investigate DIC, 79 (42%) respondents use clinical experience only, 52 (28%) use the ISTH
guidelines, and 28 (15%) use local institutional guidelines. Of those who use only clinical
experience, 96% order platelet count and approximately 80% order INR, PT, aPTT, fibrinogen,
and D dimer. Fibrin degradation products and smears for schistocytes are ordered by 28% and
41%, respectively, while thromboelastography (TEG) is ordered by only 6% of respondents.
Age-specific laboratory cut offs for PT, INR, aPTT, fibrinogen, and platelet count were reported
by approximately 60% of respondents, and for protein C, S and anti-thrombin by 46%, and for
TEG by 13%. Transfusion of platelets (69%), plasma (64%) and cryoprecipitate (47%) were the
most commonly used treatments, while antithrombin (18%), fibrinogen concentrate (16%),
antifibrinolytics (9%), unfractionated heparin (9%) and LMWH (5%) were less common.
Barriers to using standard DIC guidelines at various institutions were identified.

Conclusion: This survey reveals variable practices among pediatricians who diagnose and
manage DIC. Guidelines which standardize practice in adults are not widely accepted in
pediatrics. Pediatric DIC guidelines can address barriers to standardizing practice.

Poster # 005

SAFETY AND EFFICACY OF LONG-TERM OPEN-LABEL DOSING OF
SUBCUTANEOUS (SC) ROMIPLOSTIM IN CHILDREN WITH IMMUNE
THROMBOCYTOPENIA (ITP)

James Bussel, Michael Tarantino, Victor Blanchette, Ashok Raj, Jenny Despotovic, Donald
Beam, John Roy, Xuena Wang, Bhakti Mehta, Melissa Eisen

Amgen Inc., Thousand Oaks, California, United States

Background: Children with ITP for >6 months who completed a romiplostim phase 1/2 or 3
study could enroll in this extension study, as described in this encore abstract.

Objectives: To evaluate the safety and efficacy of long-term romiplostim in children with ITP.
Design/Method: All patients received SC romiplostim once weekly, starting at the parent study
final dose or 1 pg/kg if previously receiving placebo, adjusted from 1-10 pg/kg to target platelet
counts of 50—200x10-9/L. Incidence of adverse events (AEs) was the primary endpoint.

Results: As of 24 Feb 2016, 66 patients entered this study; 65 received romiplostim. At baseline,
median (min—max) age was 11 (3-18) years; 56% were female; 61% were white, 14% African
American, 14% Hispanic/Latino, 9% Asian, and 3% other; 9.1% had prior splenectomy. Median
(min—max) baseline platelet count was 27.5 (2-458)x10-9/L. Median (min—max) treatment
duration was 100 (5-321) weeks. Median (min—max) average weekly romiplostim dose was 4.8
(0.1-10.0) pa/kg. All 65 patients received their doses per protocol >90% of the time. Reasons for
discontinuing treatment (n=22, 33%) included consent withdrawn (n=8), required other therapy
(n=4), noncompliance (n=3), administrative decision (n=3), per protocol (n=1), and AE (n=2)
(asthenia, headache, dehydration, and vomiting in one patient and anxiety in the other, none
treatment related); 43 (65%) patients continued. Fifty-two serious AEs occurred in 17 patients, 3
treatment-related (anemia, epistaxis, and thrombocytopenia). Bleeding AEs occurred in 56
patients; 5 treatment related (gingival bleeding, petechiae, injection site bruising, injection site
hematoma, and epistaxis). No thrombotic events were reported. There were no peripheral blood
abnormalities to warrant a bone marrow examination. No patients had anti-TPO neutralizing



antibodies.From week 2 on, median platelet counts remained >50x%10-9/L and were generally
>100%10-9/L. Nearly all (94%, 61/65) patients had a platelet response (monthly median platelet
count >50x10-9/L). Nine (14%) patients entered remission, defined here as platelet counts
>50x10-9/L for 24 weeks with no ITP treatments, for <1.9 years; these patients, none with prior
splenectomy, had ITP for a median (min-max) of 5 (2-10) years, 1-5 past ITP treatments, and
had received romiplostim for a median (min—-max) of 1.6 (0.7-6.2) years. Twenty-three (35%)
patients received rescue medications.

Conclusion: Over 6 years of data from this ongoing open-label extension of romiplostim in
children with ITP show that >90% of children achieved a platelet response with romiplostim.
The safety profile was overall tolerable, similar to that in past studies. Supported by Amgen Inc.

Poster # 006

HEMORRHAGIC AND ISCHEMIC STROKE IN CHILDREN WITH BRAIN TUMORS:
A SINGLE-CENTER RETROSPECTIVE STUDY

Erin Crotty, Yaser Diab, Roger Packer, Eugene Hwang

Children's National Health System, Washington, District of Columbia, United States

Background: Children with brain tumors are at increased risk for both ischemic and
hemorrhagic stroke. Possible mechanisms include surgical disruption of normal vascular
architecture, and exposure to radiation and anti-angiogenic therapies. Data in children with brain
tumors are limited and likely underestimate the true prevalence of hemorrhagic and ischemic
events in this population.

Objectives: To describe the frequency and characteristics of hemorrhagic and ischemic stroke in
children with brain tumors.

Design/Method: We conducted a retrospective chart review of all pediatric patients with central
nervous system (CNS) neoplasms who experienced an arterial ischemic or hemorrhagic stroke
over a 5-year period in a large academic medical center. Cases were identified utilizing radiology
data mining software (MONTAGE™ Search and Analytics). The radiology reports and medical
charts of all potential cases were reviewed to identify true events. Relevant data were collected in
a secure web-based database created using Research Electronic Data Capture (REDCap)
application. Data are presented using descriptive statistics.

Results: A total of 287 children with brain tumors were treated at our institution from 2009 to
2013. Fifty-seven (19.8%) patients (median age 6.5 year, 31 males) experienced a CNS
hemorrhage (43 patients; 14.9%) or arterial ischemic stroke (14 patients; 4.9%). Most events
were diagnosed in patients with primary tumors, most frequently low grade gliomas (12 patients;
21%) and ependymomas (8 patients; 14%). Tumor locations in children who experienced a
stroke were diverse, with 26% within the cortex, 26% suprasellar, and 12% in the posterior fossa.
Events were more common in the early post-operative period. The mean duration of ICU stay in
patients who experienced an event was 6 days (range 0-50 days). In children who developed
CNS hemorrhage, 10 patients (18%) required prolonged hospitalization and 6 patients (11%)
required surgical intervention to restore hemostasis. CNS hemorrhages were intratumoral and
intraparenchymal in 50% and 36% of patients, respectively. Forty-one (72%) patients were not
exposed to focal or craniospinal radiation at the time of event, and 36 (63%) patients had not
received chemotherapy.



Conclusion: Children treated for brain tumors are at increased risk for stroke which can lead to
significant morbidity. CNS bleeding was more commonly encountered than ischemic events, and
was most likely to occur within tumors or surgical resection beds located in the cerebral cortex
and suprasellar regions. Large prospective studies are needed to define the true incidence and
identify risk factors predisposing to stroke in children with brain tumors.

Poster # 007

A SINGLE-ARM, OPEN-LABEL, LONG-TERM EFFICACY AND SAFETY STUDY OF
SUBCUTANEOUS ROMIPLOSTIM IN CHILDREN WITH IMMUNE
THROMBOCYTOPENIA (ITP)

John Grainger, James Bussel, Nichola Cooper, Michael Tarantino, Victor
Blanchette, Jenny Despotovic, Alexey Maschan, Nancy Carpenter, Melissa Eisen, Bhakti
Mehta

Amgen Inc., Thousand Oaks, California, United States

Background: Children with ITP will receive open-label subcutaneous investigational
romiplostim for <3 years as described in this encore abstract.

Objectives: To assess platelet responses in children with ITP receiving romiplostim.
Design/Method: Eligible children had ITP for >6 months, >1 prior ITP therapy, and platelet
counts <30x10-9/L. Weekly subcutaneous dosing was adjusted 1-10 pg/kg to target platelet
counts of 50-200x10-9/L. The primary endpoint was the % time in the first 6 months with a
platelet response [response=platelet count >50%10-9/L without rescue medications in the past 4
weeks].

Results: As of 15 Mar 2016, 145 patients received romiplostim. At baseline, median (min-max)
age was 10 (2-17) years, ITP duration 1.9 (0.5-12.3) years, and platelet count 13 (2-168)x10-9/L;
4% had prior splenectomy. The median (Q1,Q3) % of time with a platelet response in the first 6
months was 50% (0%,83.3%). Overall, 80% (114/143) of patients had >1 platelet response.
Median (min-max) treatment duration to date was 25 (1-67) weeks; total exposure was 79
patient-years. Median (min-max) average weekly romiplostim dose over the course of the study
was 6.1 (0.4-9.0) pg/kg. Thirty-two patients (22%) discontinued treatment for lack of efficacy
(n=17), required other therapy (n=>5), patient request (n=4), noncompliance (n=2), adverse event
(AE) (n=2) (interstitial lung disease and abdominal pain, vomiting, and headache), administrative
decision (n=1), and investigator decision (n=1). Thirty-four (23%) patients received rescue
medications. Fifteen (10.3%) patients had serious AEs (SAEs); abdominal pain was the one SAE
deemed treatment-related. No grade 4-5 bleeding was observed. No neutralizing antibodies
against romiplostim or TPO were identified.Of 30 patients with baseline bone marrow biopsies
(obtained at European sites), all had modified Bauermeister scores of grade 0 (no reticulin) or 1
(fine fibers) and bone marrows typical for ITP. In year 1 on-study biopsies (hn=21), there were no
increases of >2 grades, collagen, or bone marrow abnormalities.

Conclusion: In this year 1 datacut of an ongoing open-label study of romiplostim in children
with ITP, the proportion of time in the first 6 months with a platelet response was 50%, with
80% of children having a platelet response overall. The median romiplostim dose reached 10
ng/kg and there were no new safety signals. No effects of romiplostim on the bone marrow were
observed in the subset of patients with bone marrow biopsies. Future datacuts for years 2 and 3



will provide more information on platelet response, dose requirements, and safety of romiplostim
in children with ITP. Supported by Amgen Inc.

Poster # 008

THE EFFECT OF AGE AT DIAGNOSIS OF TYPE | VON WILLEBRAND DISEASE
ON DIAGNOSTIC LAB VALUES: A PEDIATRIC PERSPECTIVE

Megan Sampson, Dunlei Cheng, John Fargo

Akron Children's Hospital, Akron, Ohio, United States

Background: The diagnosis of Type | von Willebrand disease (VWD) is determined based on
bleeding symptoms and diagnostic lab values. U.S. guidelines recommend a von Willebrand
antigen (VWF:Ag) and/or ristocetin cofactor (VWF:RCo) level of < 30 IU/dL for the diagnosis of
type | VWD and 30-50 1U/dL for diagnosis of low von Willebrand factor. Prior studies have
shown age affects VWF:Ag and VWF:RCo levels in healthy adults and those with type | VWD.
Pediatric patients have not been included in prior studies.

Objectives: The primary aim of this study was to determine if age at diagnosis of type | VWD
correlates with diagnostic lab values, including VWF:Ag level and VWF:RCo level in pediatric
patients.

Design/Method: A retrospective database review was performed using the American
Thrombosis and Hemostasis Network (ATHN) dataset. All patients with type | VWD, complete
diagnostic lab records (VWF:Ag, VWF:RCo, Factor VIII level) and age at diagnosis were
included in the study.

Results: Inclusion criteria was met by 1,570 patients. The patients were stratified into 5 groups
based on age at diagnosis (stratum 1= 0-2 years, stratum 2= 3-10 years, stratum 3= 11-20 years,
stratum 4= 21-30 years and stratum 5= 30+ years). An analysis of variance showed the mean
VWF:Ag and VWF:RCo levels were not homogenous across the diagnosis age strata (p<0.001
and p=0.001 respectively). A post-hoc analysis showed the mean VWF:Ag in the 0-2 year strata
was significantly less than the 3-10 year group (mean difference= 5.3, Cl 2.0-8.6) and the 11-20
year strata (mean difference= 7.1, Cl 3.6-10.5). However, the mean vVWF:Ag in the 11-20 year
strata was significantly higher than the 21-30 year strata (mean difference= 5.4, Cl 1.0-11.8).
The mean VWF:RCo in the 0-2 year strata was significantly less than the 3-10 year group (mean
difference= 3.4, Cl 1.1-5.8) and the 0-2 year strata was significantly less than the 11-20 year
strata (mean difference= 3.1, Cl 0.7-5.6).

Conclusion: In pediatric patients with Type 1 VWD diagnostic VWF:Ag and VWF:RCo levels
are directly related to age up through the adolescent age group .

Poster # 009

SAFETY AND EFFICACY OF ELTROMBOPAG (EPAG) AT DOSES UP TO 150
MG/DAY IN CHILDREN WITH CHRONIC IMMUNE THROMBOCYTOPENIA (cITP)
WHO DID NOT ACHIEVE TARGET PLATELET COUNTS (PLTS) WITH 75 MG/DAY
DOSE

Peter Keefe, Arelys Rocha, James Bussel




Weill Cornell Medicine, New York, New York, United States

Background: Epag is an oral thrombopoietin-receptor-agonist that often increases Plts in cITP
with a maximum licensed dose of 75 mg/day; however, some (even small) children do not
respond to this dose. We report children with cITP on a double-blind, randomized-controlled
study to determine if Epag, administered at doses up to 150 mg/day, can increase PIts in non-
responders to 75 mg/day.

Objectives: To determine safety and efficacy of Epag at doses up to 150 mg/day in children with
cITP not responding to 75 mg.

Design/Method: Children with cITP >1 and <22 years old with Plts <50,000/uL despite >3
weeks of Epag 75 mg/day were enrolled. The study comprises an 8-week double-blind phase
(Part 1) followed by an open-label phase (Part 2); enrolled adults are not included here. Children
were randomized 2:1 to receive Epag vs. placebo in Part 1. During Part 1, all patients received 75
mg/day of Epag and initially added 25 mg of study drug (Epag or placebo). Every 2 weeks, study
drug increased by 25 mg/day up to 150 mg until either 8 weeks or Plts >100,000/uL. Part 2
allowed children randomized to Epag to continue treatment at their last dose at the end of Part 1.
Children randomized to placebo received open-label escalated doses of Epag (recapitulating the
8-week dose escalation of Part 1) before initiating Part 2. Data analysis was descriptive.
Imputation of Plts allowed omitting high Plts resulting from rescue therapy.

Results: Fifteen children aged 6-21 years (average 12), enrolled. Median Plts were higher in
children on increased doses of Epag (n=10) compared to those on placebo (n=4) at week 4
(46,000 vs 36,000); week 6 (59,000 vs 22,000) and week 8 (65,000 vs 32,000). Three children on
Epag and one on placebo (with an infection) met criteria to enter part 2 before reaching 8 weeks
in part 1 because of Plts >100,000/uL. The average dose at the end of Part 1 was 2.6mg/kg; 6/10
children received >2mg/kg. All 15 children entered part 2. Four were disenrolled before 24
weeks: elevated transaminases (2) and no response (2). Two receiving other treatments were
excluded from long-term analysis. Of nine children completing 24 weeks on open-label dosing,
70% had Plts >50,000/uL and 46% >100,000/uL. The child longest on study has participated for
>3 years.

Conclusion: Doses of Epag >75 mg/day increased Plts in children with cITP not responding to
75 mg/day; special attention to monitoring transaminases is required.

Poster # 010

OUTCOMES AFTER OFF-LABEL USE OF RECOMBINANT FACTOR Vlla FOR
SEVERE BLEEDING IN PEDIATRIC HEMATOLOGY/ONCOLOGY PATIENTS

Akram Mesleh Shayeb, Yin Su, Guolian Kang, Lama Elbahlawan, Ulrike Reiss

St. Jude Children's Research Hospital, Memphis, Tennessee, United States

Background: Recombinant factor Vlla (rFV1la) has been used off-label to treat severe bleeding
after failure of conventional treatments. Data on off-label rFV1la use in pediatrics remains
sparse. Specifically, no report to date exclusively describes rFVI1la use in pediatric
hematology/oncology patients.

Objectives: To examine the efficacy, outcomes and adverse effects of using rFVIla off-label in



pediatric hematology/oncology patients during severe bleeding episodes.

Design/Method: Data was collected retrospectively and analyzed in all pediatric
hematology/oncology patients who received rFVIla off-label for severe bleeding at a single
center, St. Jude Children’s Research Hospital, from February 2006 to December 2014.

Results: Of 58 patients, 46 (79.3%) had received rFVIla for treatment of bleeding and 12
(20.7%) prophylactically to prevent bleeding. Mean age was 10.7 years (SD 6.6), 60.3% were
males. Thirty-seven (63.8%) patients had leukemia, 12 (20.7%) had solid tumors and 9 (15.5%)
had non-malignant hematological conditions. Thirty-five (76.1%) and 6 (50.0%) patients had
undergone bone marrow transplant in the treatment and prophylaxis groups, respectively. In the
treatment group, 63.0% (29/46) of patients responded to rFVlla, defined by bleeding stopped
(23) or decreased (6). Seventeen (37.0%) patients, defined non-responders, had no change in
bleeding. The use of fresh frozen plasma (FFP) and platelet transfusions was less during the first
24hrs after rFVIla administration compared to 24hrs prior, but the difference was not significant
(median 10.9 ml/kg (range 2.5-105.4) vs 14.6 ml/kg(3.4-101.9) and 10.6 ml/kg(2.8-98.6) vs 11.1
ml/kg(2.1-40.1), respectively). Three (6.5%) patients developed venous thromboembolism
(VTE), at 24hrs post rFVI1la in 1 and more than 14 days after rFVI1la in 2 patients. The 28-day
mortality rate was 41.3% overall, but only 17.2% (5/29) in responders compared to 82.4%
(14/17) in non-responders (P<0.0001). Cause of death was bleeding in 52.6% (in 2/5 responders
and 8/14 non-responders) and was never documented as related to rFVIla administration. In the
prophylaxis group, no patient died and 1 patient developed a VTE at 13 days post rFVIla
infusion.

Conclusion: Almost two thirds of patients of this pediatric hematology/oncology cohort, treated
with off-label rFV1la for severe bleeding, experienced improvement in bleeding. The rate of
possibly related adverse events of VTE was low. Responders had lower mortality than non-
responders, however, further analysis is required to explore the influence of rFVI1la dosing,
concomitant use of FFP and platelet transfusions and other clinical factors.

Poster # 011

IMPACT ON HOSPITALIZATION RATE AND TREATMENT COST FOLLOWING
THE INTRODUCTION OF A NEW PROTOCOL FOR THE CARE OF CHILDHOQOD
ACUTE ITP

Roxane Labrosse, Uyen-Phuong Nguyen, Melanie Vincent, Caroline Chartrand, Lydia Di
Liddo, Yves Pastore

CHU Sainte-Justine, Montreal, Quebec, Canada

Background: Childhood immune thrombocytopenia is associated with low bleeding rate and
high frequency of spontaneous remission. Although current guidelines suggest that patients be
observed with no treatment, children still receive platelet-enhancing therapies by fear of bleeding
or complications. In 2013 we introduced a standardized local protocol, based on a step-down
approach, the protocol defining hospitalisation and treatment criteria.

Objectives: We hypothesized that the introduction of the new standardized protocol (SP) would
help reduce hospitalization rate and may reduce cost of care of children diagnosed with acute
ITP.

Design/Method: The protocol was introduced in January 2013. A retrospective chart review was



performed on all new cases of ITP at the CHU Sainte-Justine diagnosed pre-protocol (January
2010 to December 2012) and post-protocol (January 2013 and December 2014). Management
and events of all acute ITP phase (first three months of disease) were recorded, including
hospitalization, treatment regimen and complications. Chi-square test and t-test were used for
statistical analysis.

Results: 91 patients were included in the study. Both cohorts were comparable by gender, age,
platelet count and Buchanan bleeding score at presentation. The SP resulted in a 34% decrease in
hospitalization rate (p<0.001) at diagnosis, as well as total mean hospitalization number over the
first three months (1.4 vs 0.9, p=0.017). The overall percentage of treated patients did not change
(80% vs 68%, p=0.2250). Furthermore, hospitalized patients were 4.7 times more likely to be
treated. However, prednisone duration at diagnosis was significantly reduced (13.1 vs 5.8 days,
p=0.004), as well as overall prednisone use during the first three months (15.2 vs 7.2 days,
p=0.008). The effect was particularly striking in older children: those older than 3 years were 3.8
times less likely to be hospitalized (95% CI1 1.94-7.61) and 2.3 times less likely to receive
treatment (95% CI 1.2-4.3). There was no difference in the rate of persistent ITP (38% vs 30%,
p=0.43), nor in serious bleeding complications (7% vs 5%, p=0.70).

Conclusion: The implementation of our management protocol of newly diagnosed ITP helped
reduce the hospitalization rates and length of prednisone treatment without any increase of
disease complications. The SP was successful at reducing the use of platelet-enhancing therapies
in children older than three years old. A revised protocol discouraging the use of platelet-
enhancing therapy in asymptomatic patients should further help to avoid unnecessary
hospitalization and treatment in asymptomatic patients.
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USE OF PEDIATRIC BLEEDING SCORE AS A PRE-SURGICAL BLEEDING
PREDICTOR IN PATIENTS WITH LOW LEVELS OF FACTOR SEVEN

Mohamad Badawi, Kristin Lieb, Suchitra Acharya

Cohen Children's Medical Center, New Hyde Park, New York, United States

Background: Coagulation Factor VII (FV1I) is an essential blood-clotting protein in the
coagulation cascade functioning to maintain hemostasis. Individuals with low FVII activity level
(FVII:C) may be at increased risk of bleeding; however, there is no established tool to assess
bleeding risk in these patients. As the minimum level of FVI1I:C required for hemostasis is not
known, patients with low FVII.C levels undergoing surgical procedures are often exposed to
potentially unnecessary doses of fresh frozen plasma (FFP) or recombinant FVI1la (rFVI1l1a) to
ensure adequate hemostasis. The Pediatric Bleeding Questionnaire (PBQ) is a simple, pediatric-
specific bleeding questionnaire validated in Von Willebrand disease (VWD) where those with a
PBQ score >2 are at increased risk of having VWD than the ones scoring <2. The application of
PBQ as a bleeding risk screening tool in the pre-op setting has not previously been studied.
Objectives: To address the utilization of the PBQ as a bleeding risk predictor in patients with
low factor VI activity level undergoing surgical procedures.

Design/Method: This was a single center, retrospective chart review of pediatric patients seen in
our hematology clinic between October 2011 and November 2016. Patients with low FVII:C
levels who underwent surgical challenges with a completed PBQ were eligible. Patient age,



gender, Factor VII activity level, PBQ score, surgery type, perioperative hemostatic measures,
and perioperative bleeding severity were recorded.

Results: Thirty one patients with a mean age 10.7 [range 2.5 - 17.7] years were eligible. Mean
factor VII activity level was 38.3 [range 2.2 - 49] %. All but one patient had a PBQ score < 2
[range -1 - 3]. Twenty different surgical procedures were performed: 18 (60%) involving the
nasopharynx, 8 (26.7%) skeletal, 2 (6.6%) cardiac, and 2 (6.7%) gastrointestinal procedures. No
perioperative bleeding prophylaxis was administered to 21 (70%) patients. Six (20%) received
oral vitamin K, 2 (6.6%) received < 2 doses of Aminocaproic acid, and 1 (3.4%) received
recombinant activated factor V11 (the patient with FVI1:C 2.2%) preoperatively. None of the
patients reported prolonged peri/ post-operative bleeding.

Conclusion: None of the pediatric patients with low FVII:C level and PBQ < 2 had perioperative
bleeding regardless of pre-operative intervention. Using PBQ questionnaire could prevent
patients with low FVII:C levels from receiving unnecessary medications and exposure to their
side effects with no added risk of bleeding. Further studies are needed to assess the optimal cut
off point for PBQ score to predict bleed risk, while maximizing specificity.
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EMBOLIZATION HAS A PLACE IN THE MANAGEMENT OF SIROLIMUS AND
CHEMOTHERAPY REFRACTORY KAPOSIFORM HEMANGIOENDOTHELIOMA

Priva Mahajan, Judith Margolin, Heather Soni, Sheena Pimpalwar, lonela lacobas

Baylor College of Medicine, Houston, Texas, United States

Background: Kasabach-Merritt phenomenon (KMP) is a rare life-threatening, consumptive
coagulopathy associated with kaposiform hemangioendothelioma (KHE) and prompt diagnosis
and management is critical.

Objectives: To present a case series of four patients. Three patients with KMP associated with
KHE demonstrated response to sirolimus combined with other medical therapies. One patient
initially responded to medical therapy, but then required rescue with embolization with good
response.

Design/Method: Case series of four patients.

Results: Three patients with KMP and KHE have been successfully treated with sirolimus. The
first patient is a 4-year-old female with KHE of the head, neck, chest wall, and mediastinum who
initially was started on vincristine and steroids, and eventually propranolol was added. The
patient had progressive tumor growth with KMP, and 3 months later was started on sirolimus
with improvement of disease, allowing for vincristine, steroids and propranolol to be weaned off.
Sirolimus was discontinued after a total of 25 months of therapy and she is currently doing well
27 months off therapy. Our second patient is a 3-year-old male with KHE of the head and neck
with KMP who responded well to sirolimus and steroids, recurred 3 months off therapy, with
good response after being restarted on sirolimus. The third patient is a 7-month-old male with
KHE of the head, neck, and upper thorax who was started on vincristine, steroids and sirolimus
at diagnosis. Steroids and vincristine were discontinued within 3 months, and patient remains on
sirolimus with resolution of KHE 6 months after initiation of therapy. One patient with
sirolimus-resistant KMP and progressive tumor growth has achieved improvement of her
coagulopathy and KHE after embolization. This patient is a 9-month-old female with KHE of the



left face and neck who had tumor growth, respiratory distress and worsening coagulopathy on
vincristine, steroids, propranolol, and sirolimus. She subsequently underwent embolization and
had a prolonged hospital course with complications secondary to pre-existing coagulopathy.
Patient is now 3 months post-embolization, continues on sirolimus, with complete resolution of
KMP and improvement in KHE.

Conclusion: Sirolimus with or without steroids are becoming first line therapies in the
management of KHE with KMP. Many patients will respond rapidly and achieve complete
response with these therapies. For the rare medically refractory cases, embolization remains a
salvage modality directed at decreasing the tumor burden and potentiating antiangiogenic
systemic agents. Given the rarity of KHE with KMP, collaborative studies are essential to further
investigate treatment regimens and evaluate long-term outcomes.
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CORRELATION OF THE ISTH-BAT AND MCMDM-1 BLEEDING SCORE WITH
LABORATORY BLEEDING PARAMETERS IN TYPE | VON WILLEBRAND
PATIENTS

Anil Pathare, Faiza Al Hajri, Sahar Al Omrani, Badriya Al Balushi, Karima Al Falahi

Sultan Qaboos University Hospital, Muscat, Oman

Background: Bleeding is a key component in patients with von Willebrand disease, however,
reporting and interpretation being subjective, bleeding assessment tools became necessary. In
2008, the European Molecular and Clinical Markers for the Diagnosis and Management of type 1
VWD (MCMDM-1 vWD) questionnaire was established and independently validated. Further, in
2010, the International Society on Thrombosis and Hemostasis — Bleeding Assessment Tool
(ISTH-BAT) was developed and validated.

Objectives: Our aim was to administer ISTH-BAT and MCMDM-1 bleeding score
guestionnaire to the Omani type | VWD patients and obtain a bleeding score as well as correlate
it with the laboratory diagnostic parameters.

Design/Method: Fifty-five Type | vVWD index cases were enrolled in this prospective study. The
diagnosis of Type I vVWD was confirmed using the criteria recommended by the ISTH-SSC for
VWD. These patients were personally interviewed and the ISTH-BAT and the MCMDM-1
bleeding score questionnaire was administered by a single investigator.

Results: The mean time to administer the two questionnaires was 13 minutes each, with a range
from 8 to 39 minutes. Overall, bleeding from the oral cavity was the most predominant symptom
[59%], but amongst the females, menorrhagia was the most prevalent symptom [94%]. The
prevalence of other symptoms were epistaxis [44%], tooth extraction [44%], bleeding from
minor wounds [37%], cutaneous bleeds [33%], bleeding at surgery [33%], Gl bleeds [7%] and
hematoma [7%]. No patient had haemarthrosis or CNS bleeds. The mean MCMDM-1 BS in this
cohort was 4.74 with a range from 0 to 17. 15% of the patients had a BS of 0, whereas, another
26% had a BS below 4. However, the mean ISTH BAT BS amongst females was 7.1, but, in
males it was 5.2 and in children it was 4.2. Although 7% of these patients had a BS of 0, 53%
[n=8] of the females, 71% [n=5] of the males and 50% [n=3] of children were above the mean
normal BS cut-off of 6, 4 and 3 respectively. The BS was negatively correlated with FVI11I:C
levels, VWF:Ag, VWF:RiCOF and VWF:CBA respectively and the Pearson’s correlation



coefficient was respectively -0.11,-0.25,-0.29 and -0.28;p >0.05.

Conclusion: Both MCMDM-1 and ISTH BAT bleeding scores attempt to reflect the severity of
bleeding amongst VWD patients. Hence, it is not surprising that it did not correlate significantly
with the surrogate laboratory parameters, which are the backbone in the diagnosis of VWD
patients, albeit, along with clinical, personal and family history of bleeding.
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A RARE CASE OF PAEDIATRIC KAPOSIFORM HAEMANGIOENDOTHELIOMA
MIMICKING MALIGNANCY OF THE KIDNEY

Mvya Soe NWE, Ah Moy Tan, Marc Ong, Joyce Lam, Kenneth Chang, Marielle
Fortier, Olivia Wijeweera, Amos Loh

KK Women and Children's Hospital, Singapore

Background: Kaposiform Haemangioendothelioma(KHE) is a benign vascular tumour typically
seen in childhood. Most cases of KHE involve superficial and deep tissues of the extremities,
while visceral involvement is less common. It is aggressive locally and often associated with
Kasabach-Merritt Phenomenon(KMP). We report a case of KHE occurring in the kidney ina 5
month old infant with associated KMP.

Objectives: To inform presentation of a rare case

Design/Method: Review of clinical presentation and management of a rare tumour

Results: A 5 month old girl presented with a ballotable mass over the left upper abdomen.
Cardiac, respiratory and genital examinations were unremarkable. Her spine was normal and
there was no hemihypertrophy or petechial rashes.MRI and CT abdomen had shown large
enhancing lobulated mass, 3.9 x 6.4 x 5 cm in size, in the left retroperitoneum centered at the left
renal hilum, which may represent a neuroblastoma or exophytic left Wilms’tumour. The blood
tests had shown low Hb 8.2 g/dL and platelet 23,000. Bone marrow aspiration and trephine
biopsy were done in view of possible bone marrow involvement of tumour and it was reported as
normal marrow with no evidence of tumour infiltration. Tumour markers, AFP, beta hCG,
urinary VMA and HVA were normal. Therefore, immune-mediated thromobocytopenia as
paraneoplastic phenomenon was assumed and patient was given a trial of intravenous
immunoglobulin (IVIG) and 3 doses of intravenous methylprednisolone. The likelihood of KMP
was then considered as there is no satisfactory improvement of platelet count. The work up of
consumptive coagulopathy had shown hypofibrinogenaemia [fibrinogen 0.40g/L (normal range
1.80-4.80g/L)] and elevated markers of coagulation activation [D dimers >32 mg/L (normal
range 0.19-0.55 mg/L)] approving KMP.To get a safe platelet level for surgery, platelet
concentrate was transfused repeatedly before operation. And nephroureterectomy was performed
under the cover of continuous platelet and cryoprecipitate transfusions using intraoperative
rotational thromboelastometry (ROTEMTM) to guide the transfusion of blood products. The
histopathology and immunophenotype were in keeping with that of KHE.

Conclusion: KHE of the kidney is extremely rare. There is one case report of 4 year old girl with
KHE involving the kidney. She received neoadjuvant vincristine and actinomycin, subsequent
nephrectomy and post-op interferon-alpha administration. In our case, the patient was
successfully treated with surgery without any chemotherapy and follow-up imaging had shown



no local recurrence at one year post- surgery. To conclude, key radiological and haematological
features aided in the diagnosis of this case and influenced subsequent management.
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CASE REPORT OF POOR SUBCUTANEOUS ABSORPTION OF PROTEIN C
CONCENTRATE COINCIDING WITH PUBERTY

Andrew Kung, Sandra Hibner, Mukund Dole, Ayman El Sheikh, Jordan Wright

Dayton Children's Hospital, Dayton, Ohio, United States

Background: Protein C deficiency is a rare, inherited coagulopathy with variable clotting that
can lead to life-threatening conditions, such as purpura fulminans, in severe cases. The condition
is inherited in homozygous or compound heterozygous mutations of the protein C gene.
Objectives: We describe here the case of two patients, sister and brother, who presented with
purpura fulminans at birth, and were diagnosed with protein C deficiency based on factor activity
levels of 0% and family history.

Design/Method: Data on patients were obtained through chart review and during clinical visits
of the patients.

Results: Within 24 hours of birth, both siblings were treated with fresh frozen plasma and
anticoagulation with low molecular weight heparin. They received protein C concentrate
(Ceprotin [Bacter, Deerfield, IL]) through compassionate use or a clinical trial soon after.
Following closure of the trial, the sister was placed on warfarin until protein C concentrate was
commercially available. Genetic testing revealed compound heterozygous protein C deficiency,
heterozygous Factor V Leiden mutation, and heterozygous MTHFR. Paternal history included
multiple deep venous thrombi and laboratory confirmed protein C deficiency with baseline
activity of 36%. Their mother was asymptomatic but had baseline activity of 68%. Both the
maternal and paternal grandmother’s obstetric histories revealed stillbirths. Patients were
maintained, with minimal complications, on therapeutic protein C concentration levels via
subcutaneous administration with doses adjusted to obtain prophylactic levels (trough >20%). At
the age of 11, the older female sibling presented with increasing dosage needs, recurrent
thromboembolisms, and purpura which coincided with puberty. After hospitalization and
determination of medication compliance, she was transitioned to intravenous concentrate
administration where the same dose produced a dramatic response in protein C activity level
(>200%). Another trial of subcutaneous treatment was attempted but deemed unsuccessful after
protein C activity levels at 1 hour prior and 4 hours after subcutaneous administration were
found to be largely unchanged from trough levels (25% and 18%, respectively). Due to the poor
subcutaneous absorption, permanent intravenous access was obtained and she remains on
intravenous protein C concentrate. The only identifiable change in her clinical course has been
the start of puberty. Her brother has been able to continue subcutaneous infusions without
difficulty during this time.

Conclusion: We present this case series to illustrate the need for further research evaluating the
effect of puberty on the response to subcutaneous administration of protein C concentrate.
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THE CHALLENGING JOURNEY OF A COMPLEX LYMPHATIC-VENOUS
MALFORMATION PATIENT

Peter Schoettler, Jill Stites, Geetha Puthenveetil, Kim Hai, Daniel Jaffurs, Mahmood
Razavi

Children's Hospital of Orange County, Orange, California, United States

Background: Vascular anomalies encompass a wide range of malformations of arteries,
capillaries, veins, lymphatic channels and combined lesions. While mostly benign, the
malformations can cause significant morbidity and mortality related to deformation and
impairment of vital structures or through significant thrombocytopenia and coagulopathies
related to Kasabach-Merritt Syndrome (presumed to occur via platelet trapping/activation by
abnormally proliferating endothelium within the vascular malformation with subsequent
consumption of clotting factors). While hemangiomas of infancy have been amenable to medical
therapy, effective management of the other malformations has been challenging. Recent reports
have illustrated the utility of the mTOR inhibitor Sirolimus in treatment of various vascular
anomalies. The proposed mechanism of action is through inhibition of the signaling pathway
leading to angiogenesis.

Objectives: Demonstrate the effective use of mTOR inhibitor for Lymphatic-Venous
Malformations (LVM).

Design/Method: We present one patient with a LVM of the left thigh, treated with multiple
modalities including embolization, Sirolimus and surgery with peri-operative anticoagulation.
Results: M.S is a 3 year old female who was born with a large left thigh mass. She presented to
our Vascular Anomalies clinic at 14 months of age. MRI/MRV/MRA showed a 15 x 10 cm
complex mass consistent with a LVM. This was associated with a consumptive coagulopathy
with fibrinogen consistently < 60 and elevated d-Dimer. She underwent twelve embolization
procedures over eighteen months, with slight decrease in the size of the mass after each
procedure and no change in coagulation profile. She received cryoprecipitate prior to each
procedure. Two attempts at surgical resection failed due to excessive intraoperative bleeding.
Perioperative anticoagulation with Enoxaparin enabled normalization of the coagulation profile
prior to each surgical attempt. Patient was started on Sirolimus 0.8 mg/m2/dose BID, with trough
goal 5-10 ng/mL and coagulopathy corrected within 3 months.

Conclusion: LVMs are difficult to treat and often require multiple treatment modalities. Our
patient had minimal response to multiple embolization procedures however, after initiation of
Sirolimus, there was rapid correction of coagulopathy with decrease in size of the mass
indicating a significant therapeutic benefit of mTOR inhibitors in LVM. She will continue on
this modality for a few more months before further surgical intervention will be attempted. This
case emphasizes the importance of a multidisciplinary approach in successful management of
complex vascular malformations.
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RIVAROXABAN PROPHYLAXIS IN SEVERE CONGENITAL PROTEIN C
DEFICIENCY: CASE REPORT

Gabriel Salinas Cisneros, Ziad Khatib




Nicklaus Children's Hospital, Miami, Florida, United States

Background: No well-defined general guidelines are available for the treatment of symptomatic
patients with severe congenital protein C deficiency. Current treatment for this condition focuses
on Protein C replacement or long term anticoagulation with warfarin or low molecular weight
heparin.

Objectives: To describe the use of Rivaroxaban prophylaxis and assess safety and effectiveness
in a patient with severe Protein C deficiency.

Design/Method: Chart and literature review.

Results: A 17 year old male, ex 33 week-premature first twin baby from Thailand, diagnosed
with severe Protein C Deficiency after presenting to a local hospital with an acute manifestation
of bilateral leg swelling and purpura fulminans when he was 2 years old. His Protein C activity
was 2%. His twin brother had severe neurologic involvement due to stroke at birth. He was
initially treated with FFP replacement 10-15ml/kg weekly and LMWH and later warfarin. MRI
done at that time showed prior ischemic events. Upon arrival to the US at 16 years of age his
treatment with warfarin was continued. During the following year, he presented several times
with complications including deep venous thrombosis and skin necrosis. He was started on
rivaroxaban — a direct thrombin inhibitor- 20mg orally daily at 17 years of age. For the following
two years he did well and had no other acute thrombotic, bleeding events or medication side
effects. Follow up brain MRI showed no new areas of infarct. Physical exam was entirely
normal. He was able to complete high school without issues and has is doing well in college.
Monthly blood counts and liver function tests were done during that period showed no adverse
effects. Later, the test period interval was extended to 2 and then 3 months.

Conclusion: This case demonstrates an autosomal recessive Protein C deficiency successfully
managed with the use of direct Xa inhibitor- rivaroxaban- given orally on a daily basis. This
treatment approach appears to be safe and effective and could be studied in prospective large
cohorts patients with Protein C deficiency.
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CONSERVATIVE MANAGEMENT IS SAFE IN ISOLATED SKELETAL CYSTIC
LYMPHANGIOMATOSIS

Waitman Aumann, Jessica Heath

Duke University Medical Center, Durham, North Carolina, United States

Background: Cystic lymphangiomatosis (CLA), one of the entities now encompassed by the
term generalized lymphatic anomaly (GLA), is uncommon in children. Incidence is difficult to
estimate, as the majority of disease descriptions are limited to case reports and small case series.
CLA may involve the bone, spleen, liver, mediastinum or lung. We present a unique case of
CLA limited to the bone in a 12-year-old girl. Isolated bony CLA is exceedingly rare, and
treatment algorithms are not well established. A few case reports and small case series have
reported treating these patients with bisphosphonates, propranolol, steroids, or alpha interferon.
Objectives: To provide evidence that isolated skeletal cystic lymphangiomatosis may be safely
observed without additional therapeutic intervention.



Design/Method: We present a 12-year-old girl who initially presented to the emergency room
after sustaining a concussion from a fall. She underwent cranial MRI and CT and was
incidentally found to have multiple cystic lesions of the frontal, bilateral parietal, and right
occipital bones, suspicious for LCH. Biopsy of the frontal bone lesion revealed scattered dilated
vascular channels, staining positive for CD34 and D240. Focal areas of dilated lymphatic
structures were also observed, suggesting a lymphatic malformation. CD68 staining revealed
scattered histiocytes. Langerhans cell histiocytosis was excluded based on negative staining for
S100 and CD1a. Further imaging with a skeletal survey identified additional lesions in her
several ribs and bilateral femora. No visceral involvement was noted on CT.

Results: This patient has been followed with serial whole body MRI every 6 months for 3 years,
with no significant progression of disease. No additional bony lesions have arisen, and no
visceral involvement has developed. She has never received therapy directed at these lesions.
She is growing and developing well, is active in sports, and is asymptomatic. Likely incidental to
her CLA, she developed Type | Diabetes Mellitus one year after diagnosis and is now stable on
insulin.

Conclusion: Cystic lymphangiomatosis isolated to the bone is exceedingly rare, and established
treatment standards are not available. We present a unique case of isolated skeletal CLA in a
child and suggest that cases such as this may be treated conservatively with careful observation
in the absence of visceral involvement, pain, or other symptoms.
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SUCCESSFUL TREATMENT OF LUPUS ANTICOAGULANT
HYPOPROTHROMBINEMIA SYNDROME WITH ANTI CD20 ANTIBODY,
RITUXIMAB

Sayani Tewari, Osman Khan

University of Oklahoma, Oklahoma City, Oklahoma, United States

Background: Lupus anticoagulant-hypoprothrombinemia syndrome (LAHPS) is a rare acquired
disorder caused by prothrombin antibodies in presence of lupus anticoagulant which can
predispose to severe life threatening bleeding. The disease is most common in the pediatric age
group and common associations are SLE and viral infection. There is no standardized mode of
treatment nonetheless some form of immunosuppression has been traditionally used in different
cases with corticosteroid being the most commonly used agent.

Objectives: To describe a case of LAHPS in a teenage girl, who responded to
immunosuppression with monoclonal anti-CD20antibody, rituximab.

Design/Method: Case report.

Results: The patient was a 13 yr. old girl who presented with severe menorrhagia with prolonged
PT/INR and aPTT giving rise to severe anemia. She was found to be positive for presence of
lupus anticoagulant, as well as for IgM and IgG antibodies for B2 glycoprotein and cardiolipin.
She did not display any evidence of thrombosis and continued with heavy menstrual bleeding.
She then developed facial rash and arthropathy, and was diagnosed with SLE. She was started on
high dose steroid and underwent renal biopsy to monitor for lupus nephritis, which resulted in
excessive bleeding and formation of perinephric hematoma. She also developed a left femoral
DVT. Interaction of the lupus anticoagulant made it difficult to measure factor levels. However,



prothrombin level was found to be 14, and did not correct with serial dilutions. She was thus
diagnosed with LAHPS. The patient was started on rituximab 375mg/m2. After four weekly
doses of rituximab her prothrombin level started normalizing, menstrual bleeding resolved and
she has not had any thrombotic event since. Prothrombin level normalized 4weeks into treatment
with rituximab.

Conclusion: This report discusses a case of LAHPS. It is a rare disorder and there is no well-
established treatment protocol. There are a few case reports where Rituximab has been used in
LAPHS — most of them have not shown any clear efficacy and none of them were pediatric
patients. In our case while the patient continued to have low prothrombin level as well as
clinically evident deranged bleeding and coagulation status while being on corticosteroid and
hydroxychloroquine, it improved with institution of Rituximab. Rituximab can be used as a
second line treatment of LAHPS in pediatrics with good efficacy.
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USE OF CT ANGIOGRAPHY FOR 3D RENDERING TO FACILITATE RESECTION
OF A COMPLICATED MASSIVE CONGENITAL HEMANGIOMA: A CASE REPORT

Sherry Bayliff, Abdulnasser Alhajeri, Driss Raissi, Douglas Schneider, James Liau, John
Draus, Conor Lowry, Michael Winkler

University of Kentucky Medical Center, Lexington, Kentucky, United States

Background: Congenital hemangiomas are categorized by their clinic behavior as being either
rapidly involuting congenital hemangiomas (RICH), or noninvoluting congenital hemangiomas
(NICH). Some congenital hemangiomas may require active intervention in the postnatal period
when complications arise.

Objectives: We describe the case of an infant born at 34 weeks gestation with a massive
congenital hemangioma of the lateral upper thigh that developed ulceration and failed to
involute, causing morbidity that necessitated surgical removal for management of a consumptive
coagulopathy (anemia/thrombocytopenia) and high output cardiac failure.

Design/Method: The lesion was best imaged with 3-dimensional computed tomography
angiography (CTA). Information from this scan allowed for surgical mapping, and with
multidisciplinary involvement a comprehensive care plan was made. The coagulopathy and
anemia were aggressively managed by the hematology and critical care teams. Particulate
embolization of the proximal two-thirds of the lesion was performed by the interventional
radiologist to help reduce intraoperative bleeding. The pediatric surgeon placed vessel loops
around the iliac artery and vein to further control bleeding.

Results: Successful excision of the vascular lesion (measuring 9.2 x 8.4 x 2.4 cm) with Integra
closure was performed by pediatric and plastic surgery with minimal blood loss. Correction of
coagulopathy and improvement of high output cardiac failure followed. Three weeks following
surgery, the patient required wound debridement and split-thickness skin grafting from the lower
thigh. At 6 weeks post-surgery, the graft and donor site both demonstrated excellent healing.
Conclusion: Complicated congenital hemangiomas can be successfully excised with careful
planning and utilization of sophisticated imaging modalities when a coordinated
multidisciplinary team approach is utilized.
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ACQUIRED FACTOR VIII INHIBITOR IN APATIENT WITH DUCHENNE
MUSCULAR DYSTROPHY

Stephanie Guarino, Greq Griffin

Nemours/Al duPont Hospital for Children, Wilmington, Delaware, United States

Background: Acquired Factor VIII (FVIII) inhibitors are only rarely seen in the pediatric
population with an estimated incidence of 0.045 per million/year in children younger than 16
years old. Approximately 50% of cases are associated with underlying comorbidities including
malignancies, infections, or other autoimmune diseases. There is no consensus in the pediatric
hematology community about the appropriate treatment for patient s with acquired FVIII
inhibitors.

Objectives: This case report details an 11 year old patient with Duchenne Muscular Dystrophy
(DMD) and no significant past bleeding history initially referred to Pediatric Hematology for a
prolonged PTT noted on screening labs.

Design/Method: At the time, this patient had routine labs while participating in a clinical trial
for a novel oligonucleotide to treat DMD. At the time of consultation, he was noted to have
recent easy bruising and prolonged bleeding after losing a tooth. Further lab work revealed the
presence of a FVIII inhibitor, known to be acquired because of previously normal bloodwork.
This was not a previously described adverse effect associated with his DMD drug. Initial FVIII
activity was <1% while initial FV 11 inhibitor screen was 294 Bethesda units.

Results: He went on to have multiple episodes of clinically significant bleeding, including wrist
and calf soft tissue bleeds, necessitating hospitalization and treatment with Factor Vlla (FVI1la).
After the second bleeding episode, the decision was made to attempt inhibitor elimination with
oral steroids and cyclophosphamide.

Conclusion: He was successfully treated using this regimen after a total of 8 months of
treatment, although he remains on a lower dose of corticosteroids for treatment of his underlying
DMD. His most recent FVIII activity was 143% and FVIII inhibitor was undetectable.
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RESPONSE TO MTOR INHIBITION (RAPAMYCIN) IN MULTIFOCAL
LYMPHANGIOENDOTHELIOMATOSIS WITH THROMBOCYTOPENIA
(MLT)/CUTANEOVISCERAL ANGIOMATOSIS WITH THROMBOCYTOPENIA
(CAT)

Sara Kreimer Barron, Michael Jeng, Dennis Kuo, Geetha Puthenveetil, Jill Stites

Lucile Salter Packard Children's Hospital, Stanford, Palo Alto, California, United States

Background: Multifocal lymphangioendotheliomatosis with thrombocytopenia (MLT) or
cutaneovisceral angiomatosis with thrombocytopenia (CAT) both refer to a rare vascular tumor
that primarily affects children. The clinical presentation is variable and typically involves
thrombocytopenia with vascular lesions in the skin, lungs, gastrointestinal tract, and bones. Life-



threatening hemorrhage from the lungs and gastrointestinal tract can occur. Diagnosis is
established by characteristic findings on biopsy. The clinical course and response to treatment
are not well-established in the medical literature.

Objectives: To increase awareness of MLT/CAT and to report the response to MTOR inhibition
(rapamycin or Sirolimus) in children diagnosed with MLT/CAT.

Design/Method: Clinical information, treatment, and outcome data were obtained from a
retrospective chart review of 3 MLT/CAT cases treated with rapamycin and compared to
published reports obtained from a literature review performed using the keywords multifocal
lymphangioendotheliomatosis with thrombocytopenia, cutaneovisceral angiomatosis with
thrombocytopenia, and rapamycin.

Results: Patient 1: 18 month-old male with fatigue, hemoptysis, and lower extremity pain, with
thrombocytopenia, who on imaging had pulmonary nodules and bony lytic abnormalities. Tissue
from a lung wedge resection was consistent with MLT/CAT. He was started on steroids and a 6
month course of Sirolimus. He had significant clinical improvement on Sirolimus that was
terminated due to severe anorexia, a known side effect, which resolved after drug cessation.
Patient 2: 6 year-old female born with skin lesions who, at 1 month of age, developed
gastrointestinal bleeding, and thrombocytopenia, and on endoscopy was found to have angiomata
suggestive of MLT/CAT. She also had hypoalbuminemia, hypogammaglobulinemia,
hyposplenism, hyperammonemia, and short stature. She was unresponsive to Vincristine and
sub-therapeutic doses of Sirolimus, and remained transfusion-dependent until she was started on
Thalidomide with steroids.Patient 3: 2.5 year-old male who, at 2 weeks of life, developed
hemoptysis, gastrointestinal bleeding, and thrombocytopenia, and was found at laparotomy to
have angiomata that were indicative of MLT/CAT. He was started on Sirolimus in combination
with steroids in infancy with significant clinical improvement and was ultimately weaned off of
steroids.

Conclusion: In 2 of 3 cases of MLT/CAT, patients responded well to MTOR inhibition, and the
non-responder did not reach therapeutic troughs before stopping the drug. Sirolimus should be
considered first-line therapy for these complex vascular lesions. Due to the rarity of this
diagnosis, there is no standard of care, and randomized trials are very unlikely, therefore we
propose the development of a single arm, open label treatment protocol to establish the efficacy
of Sirolimus in MLT/CAT.

Poster # 024

MESOAORTIC COMPRESSION OF A LEFT SIDED INFERIOR VENA CAVA (1VC)
PRESENTING AS RECURRENT, UNPROVOKED SUB-MASSIVE PULMONARY
EMBOLISM (PE) - ANOVEL ANATOMIC THROMBOPHILIA?

Mary Frances Wedekind, Patrick Warren, Summit Shah, Riten Kumar

Nationwide Children's Hospital, Columbus, Ohio, United States

Background: Left sided IVC, a rare, often benign anatomic variant has estimated prevalence of
0.2-0.5%. To our knowledge, there are no reported cases of recurrent PE/deep vein thrombosis
resulting from a left sided I\VC.

Objectives: To describe a pediatric patient who presented to our tertiary care children’s hospital
with recurrent sub-massive PE resulting from mesoaortic compression or nutcracker syndrome of



a left sided IVC.

Design/Method: Case report with review of literature

Results: A previously healthy, 13 year old male presented to our center with substernal chest
pain, dyspnea and syncope. Computed tomography pulmonary angiogram (CTPA) was positive
for bilateral pulmonary emboli with right heart strain. An echocardiogram confirmed the right
heart strain. Doppler sonograms of bilateral lower and upper extremities were negative for
thrombus. An ultrasound of his abdomen revealed a left sided IVC, but no other anomalies. He
was treated with catheter-directed thrombolysis followed by 6-months of therapeutic
anticoagulation. Thrombophilia testing was negative for congenital and acquired thrombopbhilias.
A 3-month repeat CTPA and echocardiogram were negative for residual thrombus/right heart
strain respectively. Four days after interruption of anticoagulation, the patient presented to the
ED with recurrent chest discomfort and palpitations. Repeat CTPA was positive for recurrent
bilateral PE with evidence of right heart strain, again confirmed on echocardiogram. Patient was
treated with catheter-directed thrombolysis followed by anticoagulation. A contrast enhanced CT
scan of his abdomen and pelvis demonstrated an enlarged left IVC (megacava), marked dilation
and ectasia of the iliac veins, and residual thrombus within the dilated left internal iliac vein. A
conventional venogram with pullback pressures obtained from the right atrium to the iliac system
showed hemodynamically significant compression of the left IVC as it passed from left to right
between the aorta and superior mesenteric artery with stasis and turbulent flow within the IVC
and dilated pelvic veins.

Conclusion: Pulmonary embolism (PE) is rare in pediatrics with an estimated prevalence of
0.14-0.9 cases/100,000 children. Left sided IVVCs are also rare — most cases are benign and cause
no complications. Herein, we describe a pediatric patient with mesoaortic compression or
nutcracker syndrome of a left-sided 1VC who presented with recurrent PE. No consensus exists
for long-term management of these patients given the multiple PE’s. Our patient is currently on
long term anticoagulation with low molecular weight heparin as we explore potentially
therapeutic interventional approaches.

Poster # 025
UNDERSTANDING THE ROLE OF SIROLIMUS IN CLOVES SYNDROME

Jacqueline Fabricius, Meghan O'Hare, Cameron Trenor

Boston Children's Hospital, Boston, Massachusetts, United States

Background: Background: In recent years, the parallel discovery of PIK3CA mutations and
completion of a phase 2 study of sirolimus in patients with vascular anomalies has enabled
discussion of sirolimus for overgrowth disorders caused by PIK3CA mutations. The most
extreme of these overgrowth syndromes is CLOVES (congenital lipomatous overgrowth,
vascular anomalies, epidermal nevi and skeletal anomalies).

Objectives: Objective: To describe responses to sirolimus therapy in 19 patients with CLOVES
Design/Method: Methods: This is a retrospective cohort study. We identified 19 patients with
CLOVES syndrome treated with sirolimus for at least 6 months through the Lymphatic
Anomalies Registry. Patients were treated initially with 0.8 mg/m2 PO BID and titrated to 12
hour sirolimus trough levels of 7-13 ng/ml. Unless allergic, all patients received trimethoprim-
sulfamethoxazole prophylaxis. Prior to sirolimus initiation, goals of therapy were agreed upon by



patients/parents and clinicians with emphasis on quality of life and disease complications over
physical changes in overgrown tissues. Functional outcomes were measured by
Karnofsky/Lansky score and patient/parent report and quality of life was measured by
patient/parent report.

Results: Results: Age at initiation ranged from infancy to 24 years. Length of therapy ranged
from 6 to 46 months. Nine patients reported no adverse events. The most common adverse event
was mucositis and others included fatigue, acne, diarrhea, constipation, increased cholesterol,
neutropenia and decreased appetite. No patients had increased infections, disease progression or
worsened quality of life. Of 10 patients with the goal to improve lymphatic complications
(infection, swelling, leaking vesicles), 9 (90%) achieved this goal. Of 5 patients with goals to
improve function and QOL, 4 (80%) achieved this goal. Of 12 patients aiming to decrease tissue
bulk, 7 (58.3%) had improved size of their vascular anomaly and 3 (25%) had improvement in
the size of fatty lesions, while 4 (33.3%) saw no change in tissue bulk. Of 15 patients with
known current status, 10 are still on therapy.

Conclusion: Conclusion: Sirolimus improves lymphatic complications, overall function and
quality of life in CLOVES. The role of sirolimus in other PIK3CA overgrowth disorders requires
further study.

Poster # 026
TREATMENT DOSING OF ENOXAPARIN IN AN OBESE PEDIATRIC POPULATION

Eden Story, Jacqueline Halton

Children’s Hospital of Eastern Ontario (CHEO), Ottawa, Ontario, Canada

Background: Practice guidelines recommend weight-based dosing of enoxaparin at 1mg/kg
every 12 hours. Despite obesity being an independent risk factor for thrombotic events, there are
no guidelines for dosing in an obese pediatric population and no recommendations for a
maximum therapeutic dose. Given the obesity epidemic, guidelines are greatly needed to safely
and effectively anticoagulate this at-risk population.

Objectives: To determine whether traditional weight-based enoxaparin dosing is appropriate for
an obese pediatric population.

Design/Method: We conducted a retrospective chart review of all patients aged 1-18 years with
a weight greater than the 98th percentile for age treated at our institution for a thrombotic event
from 2007 to 2015. Actual (mg) and by weight (mg/kg) enoxaparin doses, anti-Xa levels,
number of dose adjustments required to obtain a therapeutic anti-Xa (0.5 to 1.0) and adverse
events were obtained for each patient.

Results: We had 21 evaluable patients. Two patients were less than 5 years of age, twelve were
5-15 years and seven were greater than 15 years of age. Patient weight ranged from 19.5kg to
112.3kg. Ten patients were started with an enoxaparin dose of 1mg/kg (0.95-1.01mg/kg). Their
initial anti-Xa ranged from 0.45 to 1.1, with seven of these patients (70%) within the appropriate
therapeutic range. Two patients with a dose of 100mg were above range. Nine patients received
an initial enoxaparin dose that was below 1mg/kg (0.78-0.93mg/kg). These patients had an anti-
Xa ranging from 0.35 to 1.17, with six patients (67%) in the therapeutic range. Two patients
were above target, with a dose of 100mg (0.89mg/kg) and 80mg (0.92mg/kg). Two patients had
a starting dose above 1mg/kg (1.08-1.13mg/kg), both with a supratherapeutic anti-Xa level (1.08-



1.13). No patients required more than two dose adjustments to obtain an appropriate therapeutic
anti-Xa. Three patients (14%) had minor bleeding including menorrhagia, mild hematuria and
small amounts of blood in the stool. One patient had enoxaparin held for 4 days due to bleeding.
Bleeding was not associated with an elevated anti-Xa. No patients had thrombus progression.
Conclusion: Weight-based dosing of enoxaparin at 1mg/kg every 12 hours in obese pediatric
patients appears appropriate, with no evidence of thrombus progression or significant bleeding.
While some patients dosed above 80mg in our study had supratherapeutic anti-Xa levels, this
was not associated with bleeding. However, anti-Xa monitoring with dose adjustments based on
levels may be beneficial in this population.

Poster # 027

EVALUATING THE UTILITY OF THE EPISTAXIS SEVERITY SCORE AND
CURACAO CRITERIA FOR PEDIATRIC PATIENTS PRESENTING FOR
HEREDITARY HEMORRHAGIC TELANGIECTASIA EVALUATION

Katie Bergstrom, Heather Soni, Priya Mahajan, Judith Margolin, lonela lacobas

Texas Children's Hospital Vascular Anomalies Center, Houston, Texas, United States

Background: Hereditary hemorrhagic telangiectasia (HHT) is a vascular disorder characterized
by epistaxis, telangiectasias and arteriovenous malformations (AVMs) The Curacao criteria can
be used to clinically diagnose a patient with HHT based on four criteria: patient history of
epistaxis, AVMs, telangiectasias and family history. Patients with three or four criteria are
diagnosed with HHT, whereas two criteria have possible HHT, and one or none of the criteria are
unlikely to have HHT. This criteria is challenging to apply to the pediatric population, as AVMs
and telangiectasias may not develop until late adolescence or adulthood. Epistaxis is usually the
first manifestation of HHT, but it is also a common presentation of other bleeding disorders. The
Epistaxis Severity Score (ESS) is a standardized measure used to evaluate the severity of a
patient’s nose bleeds.

Objectives: To report our experience at Texas Children’s Hematology Center utilizing the
Curacao criteria and ESS in conjunction with molecular testing for pediatric patients referred for
HHT evaluation.

Design/Method: An analysis of patients with suspected HHT using molecular testing for HHT,
ESS and Curacao criteria.

Results: Personal history of severe epistaxis or a family history of HHT are the most common
reasons pediatric patients (ages 2-19) are referred to the Texas Children’s Hospital Vascular
Anomalies Clinic for HHT evaluation. Twelve patients had molecular testing for HHT, including
sequencing and deletion/duplication of ENG, ACVRL, SAMD4, RASAL, and GDF2. All
patients positive for an HHT mutation (n=6) had a positive family history. These patients
presented at a younger age (mean 9.5 years) and had a Curacao criteria score (1.8) — which
would otherwise place them in the “unlikely to have HHT category”, and ESS (4.86 — moderate
severity). The patients who tested negative for an HHT mutation (n=6) were older (mean 12
years), less likely to have HHT by Curacao criteria (1.4), had a lower ESS (4.28), and a negative
family history.

Conclusion: Family history is the most reliable criteria for clinical diagnosis and molecular
testing for HHT in the pediatric setting. We recommend collaboration with local adult HHT



providers to ensure pediatric referrals occur at earlier ages. ESS may be a valuable way to assess
epistaxis in the pediatric population and an additional study of a larger pediatric patient cohort is
necessary.

Poster # 028

RISK OF THROMBOSIS WITH SMALL CALIBER TUNNELED CENTRAL LINES
VIA THE INTERNAL JUGULAR VEIN WITH SINGLE-INCISION TECHNIQUE IN
CHILDREN LESS THAN 2 YEARS OLD

Paola Matheus, Daniel Ashton, Kamlesh Kukreja

Texas Children's Hospital, Houston, Texas, United States

Background: The use of peripherally inserted central catheters (PICCs) is common in children
requiring long-term central venous access, but there’s a high risk of thrombosis in small diameter
vessels.

Objectives: Our goal was to determine the incidence of catheter-related thrombosis in children
less than 2-years-old by accessing a larger diameter vessel via tunneled jugular small caliber
central lines with single-incision technique.

Design/Method: IRB approved retrospective review from August 2014 to August 2015 (1-year
review) revealed 58 tunneled jugular small caliber central lines placed with a single-incision
technique in 48 patients (21 females, and 27 males). All these catheters were placed in the
Interventional Radiology suite under General Anesthesia with sonographic and fluoroscopic
guidance via the right internal jugular vein (n=53), or left internal jugular vein (n=5). The
primary indication was long-term IV access for total parenteral nutrition (TPN), antimicrobials,
chemotherapy, or multiple drips.

Results: The mean age was 325.6 days, mean weight was 8.6 kilograms, and mean time with
central line in place was 41.5 days (with one catheter still in place). No procedure-related
complications were observed. The symptomatic thrombosis rate was 1.7% (n=1), and the over-all
thrombosis rate was 5.2% (n= 3). All thrombi were non-occlusive and identified on ultrasound.
Furthermore, 2 of 3 patients with thrombosis had a previous history of venous
thromboembolism. Follow-up ultrasound was available in 2 of 3 patients showing resolution of
thrombus.

Conclusion: Our study sample demonstrates symptomatic thrombus in 1.7% of single-incision
IJV central lines in children less than 2 years of age. We would like to share our experience of
100 patients by the time of the meeting/presentation.

Poster # 029

SUCCESSFUL USE OF SIROLIMUS AND ZOLEDRONIC ACID IN A 6-YEAR OLD
BOY WITH MULTIOSTEOTIC PSEUDOMYOGENIC
HEMANGIOENDOTHELIOMA: CASE REPORT AND REVIEW

Olivia Danforth, Paul Kent

Rush University Medical Center, Chicago, Illinois, United States



Background: Pseudomyogenic hemangioendothelioma (PMH) is a rare neoplasm with vascular
and sarcomatous elements, unpredictable course, and uncommon metastatic or fatal potential.
While systemic chemotherapy has been reported with variable success, generally accepted
treatment is aggressive surgery with wide margins. Evidence based treatment options are lacking.
We report the successful use of sirolimus (SIR) and zoledronic acid ZA) to induce a sustained
remission and avoidance of amputation in a 6 year old.

Objectives: Our objective is to report our experience and to review the literature for systemic
chemotherapy of PMH. Case: A 6-year old boy presented with multifocal PMH of the bones of
the right leg. Amputation was recommended. After second opinions, the family chose a
recommended course of monthly ZA (2.3mg/m2, 4mg max) and SIR (3mg/m2/day; level 8-
12ng/ml) with the goal of avoiding amputation. We report clinical sustained clinical remission 15
months as documented by PET-CT. Treatment was associated with mild/manageable side
effects: mild/occasional bone pain, fever, mucositis, all of which resolved spontaneously, were
treated conservatively and did not require dose modifications. The patient has now received 14
dose of ZA. SIR trough levels have been within target goals of 8-12 ng/ml. The mother and
patient report normal mobility/activity, resolution of swelling and pain.

Design/Method: PubMed/Google Scholar search using terms: “pseudomyogenic
hemangioendothelioma,” “epithelioid sarcoma-like hemangioendothelioma” selected for patients
under 40 and English language.

Results: We found case reports of 20 pediatric and young adult patients with PMH. Variable
responses to conventional cytotoxic chemotherapy in young adults is described in several cases.
A contemporary case describes salvage of conventional chemotherapy with everolimus with
reported outcome. No cases comparable to ours were identified.

Conclusion: Systemic therapy has an unclear role in treatment of PMH. In select cases it may
reduce or eliminate the need for radical surgery, with particular relevance to pediatric patients.
Increasing knowledge and identifying non-surgical successful strategies for PMH and possible
correlates of tumor response will allow for development of robust treatment protocols.

Poster # 030
ETIOLOGY OF THROMBOSIS IN CHILDREN: AN INSTITUTIONAL STUDY

Hyung Sun Yoo, Louise Helander, Raj Warrier

Ochsner Clinic Foundation, New Orleans, Louisiana, United States

Background: Thromboembolism (TE) is a rare event in childhood, occurring significantly less
frequently than in adults. Not only is it associated with an increase in the length of hospital stay
and medical costs, it is also associated with substantially increased morbidity and mortality in
children and, more importantly, rates have been steadily increasing in the pediatric population.
The increase can be attributed in large part to medical advances resulting in more frequent use of
central venous catheters (CVC), and improved survival rates of the seriously ill.

Objectives: This study aims to analyze the contributing factors to TEs in the pediatric population
at Ochsner Medical Center (OMC), with the hope of affecting future management, including the
use of prophylactic treatment that is currently not standardized in children.

Design/Method: The international Classification of Diseases, Ninth Revision codes was used to



identify patients aged 0-21 years, admitted between July 1, 2009 and September 30, 3013 who
were diagnosed with a thromboembolic event during their treatment stay. 340 identified patients
have been reviewed, with 73 meeting study parameters.

Results: 22 patients (30%) were found to be on some form of prophylaxis when the
thromboembolic event occurred (aspirin, heparin/LMWH, warfarin, I\VVC filter). Population risk
factors identified were age (<lyear or >16 years), gender (male>female), smoke exposure,
genetic predispositions (e.g. Factor V Leiden), congenital anomalies (e.g. congenital heart
disease), prolonged immobility, prematurity, asphyxia, and sepsis. Estimated thrombosis rate at
OMC was 0.83-2.06%.

Conclusion: Currently there is no national standard regarding the prophylactic treatment of TE
in the pediatric population due to the lack of high-quality evidence-based studies. According to
our data, the current Ochsner pediatric thrombosis rate is within the national average. While our
institution falls in the lower end of the national average, due to the morbidity associated with TE,
we propose that better strategies for prevention and treatment for pediatric thromboembolism
should be implemented for the pediatric cohort at Ochsner Medical Center to inform clinical
decision-making and for better care of our patients.

Poster # 031

PREVALENCE OF HYPERTENSION (HTN) AND CARDIOVASCULAR RISK
FACTORS IN A PEDIATRIC HEMOPHILIA POPULATION

Warren Alperstein, Fernando Corrales-Medina, Leonardo Tamariz, Ana Palacio, Joanna
Davis

University of Miami, Miller School of Medicine, Hemophilia Treatment Center, Holtz Children’s
Hospital at Jackson Memorial Medical Center, Miami, Florida, United States

Background: Improved life expectancy in hemophilia has led to a greater interest in age-related
disorders. Cardiovascular disease has been increasingly reported in the hemophilia adult
population. Several studies have reported higher prevalence of hypertension (HTN) in adults
with severe hemophilia when compared with their unaffected counterpart. However, the
characteristics of atherosclerotic risk factors among this population are not yet well established.
To date, there is very limited information regarding the prevalence of HTN and cardiovascular
disease in the pediatric hemophilia population.

Objectives: To determine the prevalence of HTN and associated cardiovascular risk factors in
the pediatric hemophilia population in comparison to general pediatric population.
Design/Method: We conducted a cross-sectional study from the National 2012 Health Cost and
Utilization Project database. We reviewed information from patients between the ages of 0 to 21
years. We used 1ICD-9 codes to define hemophilia, hypertension, obesity, hypercholesterolemia
and/or lipid disorders, and diabetes. We compared the prevalence of hypertension between the
hemophilic group and an age and gender matched control group that did not have hemophilia.
Results: The prevalence of HTN was significantly higher in children with hemophilia (CWH) in
comparison to the general pediatric population (1.71% vs 1.02%, p-value=0.005). When
adjusting the analysis for gender, the prevalence of HTN in the hemophilia cohort remained
higher, although not statistically significant, when compared to unaffected children (1.52% vs
1.22%, p-value=0.2568). We subsequently examined whether the presence of one or more



cardiovascular risk factors could explain the higher prevalence of HTN in CWH. There was a
higher concomitant prevalence of obesity in the hypertensive hemophilia cohort (2.64% vs
1.32%, p-value <0.0001). Interestingly, non-hemophilic males had a much higher prevalence of
diabetes mellitus (DM) than did their hemophiliac counterpart (1.47% vs 0.56%, p-
value=0.0015). An abnormal lipid profile did not appear to have a significant contribution
towards hypertension in CWH (0.06% vs 0.27%, p-value 0.0822).

Conclusion: Pediatric patients with hemophilia have a significantly higher prevalence of HTN in
comparison to the general pediatric population. This subpopulation is also impacted by higher
rates of obesity but interestingly, a lower prevalence of DM. This data suggests that blood
pressure and cardiovascular risk factors need to be closely monitored in CWH, and a better
preventive strategy is likely needed to identify those hemophilic patients with higher risk of
developing cardiovascular disease in adulthood. Further research is needed to determine if there
is an association difference between cardiovascular disease and hemophilia depending on disease
severity.

Poster # 032

OBESITY, SEDENTARY LIFESTYLE, AND VIDEO GAMES: THE NEW
THROMBOPHILIA COCKTAIL IN ADOLESCENT MALES

Mira Kohorst, Deepti Warad, Amulya Nageswara Rao, Vilmarie Rodriguez

Mayo Clinic, Rochester, Minnesota, United States

Background: Pediatric venous thromboembolism (VTE) is rare with an incidence rate of 0.7-4.9
per 100,000 person-years. Two peaks in incidence are noted: one in infants <1 year and the
second in adolescents. Over the last two decades, an increase in pediatric VTE attributable to
improved diagnostic techniques, clinical awareness, and increasing risk factors—higher
complexity of care, central venous catheters, obesity, and increased use of oral contraceptive
pills (OCP)—has been reported. Notably, between 1980-2012 obesity has more than doubled in
children aged 6-11 (7% to 18%) and quadrupled in adolescents aged 12-19 (5% to 21%). Given
the direct mortality rate of 2% and risk for post-thrombotic syndrome of 26%, it is important to
understand underlying modifiable risk factors.

Objectives: To identify evolving modifiable risk factors for thrombosis in adolescents males.
Design/Method: Case series and literature review.

Results: Case 1: An 18-year-old obese male (BMI 37 kg/m2) presented with bilateral pulmonary
emboli (PE) and an associated right lower lobe infarction. Thrombophilia testing revealed factor
V Leiden heterozygosity. He also had a very sedentary lifestyle, spending 8+ consecutive hours
playing video games per day. Case 2: A 17-year-old obese male (BMI 39 kg/m2) developed
bilateral basilar PE and pulmonary infarctions in the setting of a left femoral deep venous
thrombosis. Thrombophilia testing identified factor V Leiden heterozygosity and vascular
imaging revealed May-Thurner syndrome. He conceded being sedentary for hours on end
playing video games prior to the VTE occurrence. Case 3: A 13-year-old obese male (BMI 56
kg/m2) developed a left lower lobe PE in the setting of 3-week immobility secondary to
Guillain-Barre syndrome. He also had occlusive thromboses in bilateral cephalic veins and in the
right saphenous vein. Thrombophilia testing and family history for thromboses were negative.
Conclusion: With the rising incidence of VTE in the adolescents, it is important to identify



modifiable risk factors associated with this increase. Akin to OCP use in females, the
combination of sedentary lifestyle and the growing popularity of electronic gaming in adolescent
boys; especially “extreme gamers” playing up to 48.5 hours/week, may pose excessive VTE risk
in the setting of obesity. Recognizing this emerging epidemic by medical providers is crucial.
Identifying prolonged video game/electronic use and immobility in the setting of obesity may be
essential in risk assessment. Encouraging patients to have a more active lifestyle and to minimize
screen time may reduce the risk of VTE in adolescent boys.

Poster # 033

THROMBIN GENERATION IN PATIENTS WITH SEVERE HEMOPHILIA A IS
VARIABLE AND MAY BE PREDICTIVE OF RESPONSE TO TREATMENT

Ruchika Sharma, Amy Dunn, Shawn Jobe, Shannon Meeks

Aflac Cancer and Blood Disorders Center, Emory University/Children's Healthcare of Atlanta,
Atlanta, Georgia, United States

Background: Patients with severe hemophilia A may have variable bleeding phenotypes despite
having equivalently low factor (FV1II) levels of <1%. The basis for this heterogeneity in the
clinical expression of severe hemophilia is poorly understood. Recent evidence indicates that
global assays of coagulation may be better predictors of the coagulation capacity and hemostasis
compared with traditional coagulation tests. Current prophylaxis goals in patients with
hemophilia minimize time spent at baseline. Thus, we hypothesized that evaluating Endogenous
Thrombin Potential (ETP) at baseline, 10% and 40% FVI11 correction levels will be better
reflective of real-world scenarios and the effects of treatment.

Objectives: Our objective was to study thrombin generation parameters (ETP, peak thrombin
and lag time) at baseline, 10% and 40% factor correction levels in patients with severe
hemophilia A. Additionally we aimed to determine if the baseline ETP was predictive of
response at the spiked levels.

Design/Method: Our study was a single institution cross-sectional study. Baseline plasma
samples at trough FV 111 were obtained from patients with severe hemophilia A and thrombin
generation was evaluated using a standard calibrated automated thrombogram (CAT). Full-
length recombinant FVI11I was added to trough patient plasma for final factor concentrations of
0.1 U/dl and 0.4 U/dI. Data regarding bleeding phenotype, FVIII mutation severity, factor
replacement product, any history of thrombosis or risk factors for thrombosis were collected.
Results: Samples from 57 patients with severe HA without inhibitors were evaluated. CAT mean
lag times were 6.37 minutes (SD 6.36), mean ETP was 808.87 nM/minute (SD 369.64) and mean
peak thrombin levels were 87.45 nM (SD 62.87). Marked variability in responses were noted
among patients at baseline, 10% and 40% FVI1II levels. Results were divided into quartiles for
ETPs at baseline, 10% and 40%. 64.9% of patients remained in the same quartile ranges when
ETPs at baseline FVIII levels were compared to ETPs at corrections to 10% or 40%.
Conclusion: Our results indicate variability in thrombin generation among patients with severe
hemophilia A (FV111<1%) at baseline as well as different correction levels. Since phenotypic
heterogeneity is observed in patients with severe hemophilia (FV111<1%), this may suggest that
ETP better correlates with bleeding severity as compared to factor levels. Additionally, baseline
ETPs appear to be responsive to treatment at 10% and 40% factor correction levels. Given that



the standard of care for patients today is prophylaxis, ETP at different potential trough FVI1II
levels may be useful in guiding treatment decisions.

Poster # 034

ORAL ANTICOAGULANT THERAPY IN YOUNG CHILDREN UTILIZING AN
EXTEMPORANEOUS LIQUID WARFARIN FORMULATION: EVALUATION OF
ANTICOAGULATION QUALITY, EFFICACY, AND SAFETY OUTCOMES

Carrie Diamond, Carole Hennessey, Michael Guerrera, Jennifer Meldau, Christine
Guelcher, Yaser Diab

Children's National Medical Center, Washington, District of Columbia, United States

Background: Warfarin is the most commonly used oral anticoagulant in children. Prior studies
have reported poor anticoagulation (AC) control in infants and young children receiving
warfarin. In this population, warfarin tablets are crushed and dissolved in water which could lead
to inconsistent dosing and variable AC. A liquid warfarin formulation (1 mg/mL) can be
extemporaneously prepared which could allow for uniform dosing leading to more stable AC.
However, AC outcome data on the use of this formulation in children is not available.
Objectives: To report AC quality, efficacy, and safety of liquid warfarin in young children.
Design/Method: We conducted a retrospective study of all patients who received warfarin at our
center since 2013 with a target International Normalized Ratio (INR) of 2.0-3.0. We compared
patients who received liquid warfarin to those who received uncrushed warfarin tablets. Outcome
measures included percentage time in therapeutic range (%TIR), percentage of INR values
within target therapeutic range (%ITTR), % time with INR <1.5, % time with INR >4.0, AC
failure, and AC-related bleeding.

Results: Twenty patients were included. Liquid warfarin was prescribed to 8 patients. Patients
who received liquid warfarin were significantly younger [median age 3.8 years (range 2.1-6.2)]
than patients who received warfarin tablets [median age 13.3 years (10.7-18)] (P=0.003). The
median duration of AC was 10 months (3-30) for patients on liquid warfarin and 22 months (5-
29) for patients on warfarin tablets (P= 0.3). For target INR of 2.0-3.0, the mean %TIR was
70.8% (58.2-92.1) in patients on liquid warfarin and 80.4% (72.6-97.8) in patients on warfarin
tablets (P=0.05) while the mean %ITTR was 62.3% (45.5-77.8) and 70% (53.8-88.9) (P=0.28),
respectively. For target INR of 1.8-3.2, the respective mean %TIR values were 85.2% (79.4-
96.9) and 89.3% (79.7-100) (P=0.08) while the respective mean %ITTR values were 76.2 (63.6-
88.9) and 81.3 (61.5-100) (P=0.21). The mean % time with an INR <1.5 was 0.3% (0-1.9) in
patients on liquid warfarin and 0.7% in patients on warfarin tablets (0-5.2) (P=0.6) while the
mean % time with an INR >4 was 1.3% (0-4.9) and 0.5% (0-1.5) (P=0.9), respectively. AC
failure was observed in 1 patient receiving liquid warfarin and 2 patients receiving warfarin
tablets (P=1.0). AC-related bleeding occurred in 1 patient in each group (P=1.0).

Conclusion: Our study suggests that, in young children, oral AC with an extemporaneous liquid
warfarin formulation is effective, safe, and leads to improved AC control in this cohort compared
to previous reports.

Poster # 035



FACTOR DOSING IN HEMOPHILIA PATIENTS USING IDEAL BODY WEIGHT
VERSUS ACTUAL BODY WEIGHT

Nidhi Bhatt, Adam Kidwell, Mindy Simpson, Lisa Boggio

Rush University Medical center, Chicago, Illinois, United States

Background: Current factor dosing in Hemophilia patients is based on actual body weight
(AW). However, given the obesity epidemic in the United States and the high cost of factor
replacement, should patients be dosed based on AW or is there a role for dosing factor based on
ideal body weight (IBW). Nearly half of the patients in a demographic study of the United States
hemophilia population were considered either overweight or obese based on their body mass
index (BMI). (Curtis et al 2015) Estimation of dosing based on IBW could cut expenses by
almost 50 percent; an annual savings of approximately $136,000. (Graham et al 2014)
Objectives: To figure out a cost effective way of dosing factor in obese hemophilia patients.
Design/Method: We began a retrospective review of patient recovery studies of factor VIII and
factor IX at our center to determine the effect of factor dosing based on AW versus that based on
IBW. Information collected included: height, weight, IBW, BMI, dosage of factor infused, and
the 1 hour recovery. Factor recovery was calculated by comparing the incremental increase in the
pre-infusion factor activity and the 1-hour post infusion activity. Data was analyzed with
student’s t-test and regression analysis to determine if there were any differences between Dose
Discrepancy and Factor Discrepancy. DOSE DISCREPANCY, which is the difference between
the factor dose given based on AW and calculated factor dose based on IBW. FACTOR
DISCREPANCY, which is the difference between rise in factor activity based on AW and
predicted rise in factor activity based on IBW.

Results: Our database included 38 males and 2 females, age range of 13 to 70 years, and BMIs
ranging between 16.9 and 42.1. Patients were then stratified by BMI comparing BMIs below 25
(normal, n =23) versus greater than 25 (overweight or obese, n=17). Patients with a BMI below
25 had a high correlation between the Factor Discrepancy or Dose Discrepancy. Pearson
correlation coefficient of 0.789 (p<0.05). However, in patients with BMIs above 25 there was no
correlation between Dose Discrepancy and Factor Discrepancy. Pearson correlation coefficient
of 0.240 (p=0.322).

Conclusion: These results suggest that IBW is an effective way to dose patients who are at a
normal BMI of 25 or less but in patients who are overweight or obese (BMI >25) IBW does not
provide a reliable method to predict post-infusion factor activities. Prospective studies of
overweight and obese patients will need to be studied.

Poster # 036
PROPHYLACTIC ENOXAPARIN DOSING IN AN OBESE PEDIATRIC POPULATION

Eden Story, Jacqueline Halton

Children’s Hospital of Eastern Ontario (CHEO), Ottawa, Ontario, Canada

Background: Pediatric obesity is an independent risk factor for thrombotic events.
Consequently, this population would benefit from thromboprophylaxis in high risk situations.



Despite this, there are only two small case reports examining prophylactic enoxaparin dosing in
an obese pediatric population, with no formal dosing recommendations.

Objectives: To determine whether traditional weight-based enoxaparin dosing of 0.5mg/kg
every 12 hours is appropriate for an obese pediatric population.

Design/Method: We conducted a retrospective chart review of patients aged 1-18 years with a
weight greater than the 98th percentile for age given enoxaparin to prevent a thrombotic event at
our institution from 2007 to 2015. Actual (mg) and by weight (mg/kg) enoxaparin doses, anti-Xa
levels, number of dose adjustments required to obtain a prophylactic anti-Xa (0.1 to 0.3) and
adverse events were obtained for each patient.

Results: We had 26 evaluable patients. Three patients were less than 5 years of age, eighteen
were 5-15 years and five were greater than 15 years of age. Patient weight ranged from 17.4kg to
130kg. Fifteen patients were started with an enoxaparin dose of 0.5mg/kg (0.47-0.55mg/kg).
Their initial anti-Xa ranged from <0.1 to 0.62, with eleven (73%) within the appropriate
prophylactic range. Three patients were supratherapeutic (anti-Xa 0.37-0.55). One patient was
subtherapeutic (anti-Xa <0.1). Eleven patients received an initial enoxaparin dose below
0.5mg/kg (0.25-0.44mg/kg). Their anti-Xa ranged from <0.1 to 0.33, with six (55%) of these
patients having an anti-Xa in the prophylactic range. Four patients were subtherapeutic (anti-Xa
<0.1) and one patient was supratherapeutic (anti-Xa 0.51). No patients required more than two
dose adjustments. Two patients (7.7%) had minor bleeding including epistaxis and a small
amount of blood in the stool. Bleeding was not associated with an elevated anti-Xa level (0.21-
0.25). Three patients (11.5%) developed a thrombus while on enoxaparin prophylaxis. Two
developed a line-associated thrombus during an acute infection, and one individual with spina
bifida developed an inferior vena cava thrombus following a bowel resection. None of these
individuals had a subtherapeutic anti-Xa (0.15-0.33).

Conclusion: A prophylactic enoxaparin dose of 0.5mg/kg every 12 hours with no maximum
dose appears to be safe in an obese pediatric population, with most individuals having
appropriate prophylactic anti-Xa levels. Although minor bleeding and thrombus development
occurred infrequently, it happened in individuals with appropriate prophylactic anti-Xa levels.

Poster # 037

PRELIMINARY RESULTS FROM A GLOBAL COMPARATIVE LABORATORY
FIELD STUDY WITH BAY 94-9027, A SITE-SPECIFICALLY PEGYLATED
RECOMBINANT FACTOR VIII PRODUCT

Nikki Church, Lilley Leong, Yvonne Katterle, Yadagiri Rao Danda, Hannes-Friedrich
Ulbrich, Iris Noerenberg, Stefan Bruns, Lisa Michaels

BAY 94-9027 Field Study sites, Bayer AG, Leverkusen, Germany

Background: Accurate measurement of factor VIII (FVIII) activity in patients with hemophilia
A is important for patient monitoring and treatment decisions. Discrepancies in results using
different assays or reagents to measure prolonged—half-life factor products have been recognized.
BAY 94-9027 is a prolonged-half-life FVIII product site-specifically conjugated with a 60-kDa
polyethylene glycol molecule (2x30 kDa branched).

Objectives: A global field study was conducted to assess the ability of clinical laboratories to
measure BAY 94-9027 activity in spiked hemophilic plasma samples using their in-house or



specific assays.

Design/Method: In this 2-part study, laboratories received sample sets (3—4 per laboratory) of 26
blinded samples in randomized order for analysis. Each set consisted of triplicate test samples of
BAY 94-9027 or a comparator (antihemophilic factor [recombinant] plasma/albumin-free
method [rAHF-PFM (Advate®); Shire]) spiked at low (<10 1U/dL), medium (10-50 1U/dL), and
high (50-100 1U/dL) concentrations in pooled hemophilic plasma. Normal control plasma and
unspiked hemophilic plasma in triplicate were positive and negative controls, respectively. Two
additional blinded samples matching 2 of the other 24 samples in the set were included in each
set to decrease the predictability of each set. Laboratories analyzed test samples using their in-
house assays (one-stage, chromogenic, or both), reagents, and standards (part 1). In part 2, all
laboratories tested 2 additional sample sets using 2 activated partial thromboplastin time kits
(Pathromtin® and HemosIL® SynthASil) previously shown to accurately measure BAY 94-
9027 and full-length FVI1II. FVI1II recovery and FVIII levels were primary and secondary
endpoints, respectively.

Results: Fifty-two laboratories in North America, Europe, and Israel participated in the study. In
part 1, 49 laboratories tested samples using the one-stage assay, 16 used the chromogenic assay,
and 13 used both assays. The reagents routinely used for measuring FVII1 activity varied among
participating laboratories. Mean FVIII recovery ranged from 75.1%—-103.2% for BAY 94-9027
and 94.6%—114.7% for rAHF-PFM across all concentrations and reagents using the one-stage
assay. As expected based on previously published data, the PTT-A and HemosIL® APTT-SP
kits underestimated BAY 94-9027 at all concentrations. More accurate one-stage results were
generated using the Pathromtin® and SynthASil Kits, as shown in part 2 of the study. For the
chromogenic assay, mean FVIII recovery ranged from 104.4%—117.1% for BAY 94-9027 and
87.7%—107.8% for rAHF-PFM across all concentrations.

Conclusion: BAY 94-9027 can be accurately monitored using the chromogenic assay and select
commonly used one-stage assay Kits without need of a conversion factor. This study was funded
by Bayer AG (Leverkusen, Germany).
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FREQUENCY AND CHARACTERISTICS OF THROMBOSIS IN CHILDREN WITH
BRAIN TUMORS

Erin Crotty, Eugene Hwang, Roger Packer, Yaser Diab

Children's National Health System, Washington, District of Columbia, United States

Background: Thrombosis is a common morbidity in adult patients with brain neoplasms.
Cancer-related hypercoagulable states have been well described in the adult literature,
particularly in patients with malignant gliomas. Thrombotic risk factors often present in pediatric
patients with brain tumors include prolonged immobility, indwelling vascular access devices,
surgical disruption of normal vascular architecture, and exposure to radiation and anti-angiogenic
therapies. Data in children with brain tumor are limited and likely underestimate the true
prevalence of thrombotic events in this population.

Objectives: To describe the frequency and characteristics of thrombotic events in children with
brain tumors.

Design/Method: We conducted a retrospective chart review of all pediatric patients with central



nervous system (CNS) neoplasms who experienced a thrombotic event over a 5-year period in a
large academic medical center. Cases were identified utilizing radiology data mining software
(MONTAGE™ Search and Analytics). The radiology reports and medical charts of all potential
cases were reviewed to identify true thrombotic events. Relevant data were collected in a secure
web-based database created using Research Electronic Data Capture (REDCap) application. Data
are presented using descriptive statistics.

Results: A total of 287 children with brain tumors were primarily treated at our institution from
2009 to 2013. Twelve (3.8%) patients (median age 14 years, 7 females) experienced thrombotic
events. Most events were diagnosed in patients with primary tumors, most frequently
ependymomas (25%) and medulloblastomas (17%). Of the 12 thrombotic events, 10 (83%)
occurred following a subtotal resection. Thrombotic events were diagnosed at a median duration
of 7.5 months after tumor diagnosis (range, 0-80.8 months). Only 1 patient had a thrombotic
event at presentation. Nine (75%) patients had not been exposed to focal or craniospinal
radiation at the time of event, and 4 (42%) had not received chemotherapy. All 12 events were
deep vein thromboses (DVTs) with 8 (67%) catheter-related DVTs and 4 (33%) non-catheter-
related DVTs. Affected venous segments included lower extremity veins (6 patients), upper
extremity/neck veins (5 patients), and both (1 patient). The majority (83%) of thrombotic events
were symptomatic at presentation. None of the 12 patients experienced clinically evident
pulmonary embolism. A thrombophilic state was identified in 2 cases (17%).

Conclusion: Our study suggests a higher frequency of venous thrombotic events in children with
brain tumors than previous reports. The majority of thrombotic events were symptomatic,
catheter-related DVTs. Large prospective studies are needed to define true incidence and identify
risk factors predisposing to thrombosis in children with brain tumors.

Poster # 039
MULTI-MODAL IMMUNE TOLERANCE FOR HEMOPHILIA B

Jessica Geaney, Gita Massey, Cady Ploessl, Janice Kuhn, Melinda Nolte

Children's Hospital of Richmond at Virginia Commonwealth University, Richmond, Virginia,
United States

Background: Inhibitor formation is a serious complication in hemophilia that is much more
common in Factor VIII deficiency than Factor IX deficiency. In the latter, immune tolerance (IT)
is less successful and also fraught with complications such as anaphylaxis and proteinuria.
Objectives: We discuss a unique case of a young boy with inhibitors to Factor IX who was
successfully treated with IT using plasma-derived Factor IX (1Xpd) product, desensitization to
Factor 1X, and rituximab.

Design/Method: This is a single case report from retrospective review of the patient’s electronic
medical record. Literature search was conducted via PubMed using the following search terms:
Factor IX inhibitors, Hemophilia B, immune tolerance.

Results: A twelve year old boy was diagnosed with Factor IX deficiency at birth. Both he and
his older brother had Factor IX levels of <1% and >50bp large gene deletions
(c.Exonl_Exon8del) per CDC testing on HIRS study). He did well with recombinant factor 1X
(1Xr) replacement until three years of age when he developed an inhibitor. At two years of age an
inhibitor titer of 2.6 BU was detected. IT was started with IXr, but resulted in anaphylaxis. He



was then treated episodically with maintained on recombinant factor Vlla (rFV1la) infusions. His
course was complicated by recurrent joint bleeds, port infections as well as mucosal and soft
tissue bleeding. He was then diagnosed with platelet storage pool disorder (dense granuole defect
of 1.6). Frequency of hospitalizations for joint bleeds increased and administration of rFVl1la
failed to significantly correct whole blood coagulation as analyzed on thromboelastogram (TEG).
FEIBA was introduced which improved TEG results, but increased inhibitor titer to 11.8 BU. IT
was then initiated with Rituximab (375mg/m2 x 4 doses) and desensitization to X using plasma-
derived IX (IXpd) over 10 days. Although initially successful, but approximately two into IT, an
anaphylactic reaction again occurred. Desensitization was restarted. IT then proceeded
uneventfully with 30 u/kg 1Xpd daily. Inhibitor was no longer detected six weeks into IT. Six
months after the initiation of IT, factor IX recovery levels twelve hours after 30 units/kg were
34%.

Conclusion: IT may be successfully accomplished for Hemophilia B, but may require a multi-
modal approach including immune modulation with rituximab, desensitization to IX, and use of
a plasma derived product. The pathophysiology of inhibitor formation in hemophilia B is
probably different from that of hemophilia A.
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CONTINUOUS LOW-DOSE HEPARIN INFUSION FOR CATHETER RELATED
THROMBOSIS PROPHYLAXIS

Kenneth Bujold, Scott Halstead, Frederico Xavier

Penn State Hershey Children's Hospital, Hershey, Pennsylvania, United States

Background: Central venous catheters (CVC) are often required in critical care settings in order
to provide life sustaining care. Their usage has improved the quality of care in pediatric patients
by providing a secure point of access and minimizes the number of peripheral needle sticks.
However, CVC usage is not without risks. Clinical studies identify CVVC usage as the single most
important risk factor for deep vein thrombosis (DVT) in children and the incidence of CVC-
related thrombosis ranges from 3-45% depending on the characteristics of the population studied.
Per unit protocol, the Penn State Health Children’s Hospital PICU (Hershey, PA) utilizes a low
dose continuous infusion of unfractionated heparin (UFH) at 10 units/kg/hr as a standard of care
for prophylaxis against CVC-related venous thromboembolic events (VTE) and to maintain line
patency. The efficacy of this approach has never been evaluated.

Objectives: To determine if low dose continuous heparin infusion for prophylaxis results in
lower incidence of CVC-related VTE, catheter dysfunction and central line associated blood
stream infection (CLABSI).

Design/Method: To determine if the incidence of catheter related VTE is lower than published
data a retrospective chart review was conducted utilizing the institutional electronic medical
record for all patients in 2015, aged 0-17.99 years, who developed a CVC-related VTE during a
PICU admission. Secondary objectives such as the incidence of catheter dysfunction, CLABSI,
and any associated bleeding complications are also being analyzed.

Results: Interim analysis including 378 eligible patients (57% male, mean age 4.93 years, range
0-17.92) demonstrated that a total of 506 CVCs placed, comprised of predominantly non-
tunneled CVCs (78.8%), followed by peripherally inserted central catheters (PICCs) (12%),



totally implantable venous access devices (4.74%) and tunneled CVCs (4.34%). Surprisingly,
only 9 total CVC-related VTEs (1.8%) were identified. Eight CLABSIs (1.5%) were identified
and occurred in a total of 5 patients. A total of 81 doses (16%) of tissue plasminogen activator
were utilized.

Conclusion: Preliminary results suggest that prophylactic low dose UFH infusion may
significantly decrease the occurrence of CVC-related VTE. Further analysis will compare
another similar sized and acuity level PICU (Children’s Hospital of Pittsburgh) which does not
practice the same method to serve as a control for our study.

Poster # 041

BASELINE CHARACTERISTICS AND BLEEDING OUTCOMES IN PATIENTS WITH
SEVERE HEMOPHILIA A ADMINISTERED BAY 94-9027 PROPHYLAXIS EVERY 5
OR EVERY 7 DAYS

Bryce Kerlin, Gili Kenet, Kapil Saxena, Jorge Caicedo, Maria Wang, Olubunmi Afonja

PROTECT VIII Study Sites, Bayer AG, Leverkusen, Germany

Background: BAY 94-9027 is a B-domain—deleted prolonged—half-life recombinant factor V111
product site-specifically conjugated with a single (dual-branched) 60-kDa polyethylene glycol
molecule.

Objectives: Conduct a post hoc analysis to assess the relationship between baseline
characteristics and bleeding outcomes in adolescents and adults with severe hemophilia A who
received BAY 94-9027 prophylaxis every 5 or 7 days in the PROTECT VI trial
Design/Method: In PROTECT VIII, a phase 2/3, partially randomized, open-label trial,
previously treated males aged 12—65 years with severe hemophilia A received BAY 94-9027 for
36 weeks on demand or as prophylaxis at intervals determined following a 10-week run-in period
of 25 TU/kg 2x/wk. Patients with <1 spontancous bleed during the run-in were eligible for
randomization to 45—-60 [U/kg every-5th-day or 60 1U/kg every-7th-day prophylaxis for 26
weeks.

Results: Baseline mean+SD age was 33.7+13.0 years for every-5th-day (n=43) and 37.0£13.5
years for every-7th-day (n=43) groups. In the every-5th-day and every-7th-day groups, median
(range) number of bleeds in the previous 12 months was 4.5 (0-69) and 3.0 (0-50), median
number of target joints were 1.0 (0-6) and 2.0 (0—6), and 81.4% and 88.4% of patients were
previously on prophylaxis, respectively. After randomization to every-5th-day and every-7th-day
prophylaxis, median (quartile [Q]1;Q3) annualized bleeding rates were 1.9 (0;4.2) and 3.9
(0;6.5). All patients randomized to every-5th-day prophylaxis remained in this group, but 11/43
patients randomized to every-7th-day prophylaxis switched to more frequent dosing (every 5th
day, n=8; 2x/wk, n=3). In those 11 patients, median (Q1;Q3) number of bleeds were reduced
from 2.0 (2.0;6.0) to 1.0 (0.0;2.0) after changing to more frequent dosing. Median (Q1;Q3)
number of bleeds in 32 patients who remained on every-7th-day prophylaxis was 0.5 (0.0;2.0). In
patients who left versus remained in the every-7th-day group, median (range) number of target
joints at baseline were 2.0 (0—4) versus 1.0 (0-6), respectively, and median number of bleeds in
the previous 12 months were 3.5 (1-15; n=10) versus 3.0 (0-50).

Conclusion: Baseline characteristics were similar in patients randomized to receive BAY 94-
9027 every 5th or 7th day. Compared with patients remaining in the every-7th-day group,



patients who switched to more frequent dosing tended to have more target joints at baseline and
more bleeds in the previous 12 months. These data indicate that BAY 94-9027 prophylaxis
dosing intervals can be extended to 5 or 7 days using an individualized approach based on
patients’ bleeding history and breakthrough bleeding pattern. Study funded by Bayer AG
(Leverkusen, Germany).
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PEDIATRIC VENOUS THROMBOSIS ASSOCIATED WITH STAPHYLOCOCCAL
INFECTIONS: SINGLE INSTITUTIONAL EXPERIENCE

Divyaswathi Citla Sridhar, Ossama Maher, Nidra Rodriguez

University of Texas Health Science Center, Houston, Texas, United States

Background: Since the emergence of community-acquired methicillin-resistant S. aureus
(MRSA), severe manifestations of infection are commonly encountered. An increasing incidence
of deep vein thrombosis (DVT) associated with Methicillin-sensitive Staphylococcus aureus
(MSSA) and Methicillin-resistant Staphylococcus aureus (MRSA) has been also described in
several studies

Objectives: Review our institutional experience by evaluating characteristics and outcomes of
children with VT and staphylococcal infections.

Design/Method: Retrospective clinical data from 16 pediatric patients with VT and
staphylococcal infection over a 5 year period was obtained via medical record abstraction.
Information extracted included demographics, date of presentation, presenting signs/symptoms,
VT site, underlying risk factor(s) for VT, underlying infection, isolated organism, labs, imaging,
anticoagulation treatment, and outcome.

Results: Sixteen patients with a median age at diagnosis of 8 years were included. The most
common infection encountered was osteomyelitis (56%). The most common isolated organism
was MRSA (63%). VT sites confirmed by Doppler US (DUS) were primarily upper/lower
extremities, mostly deep venous thrombosis (DVT). Median time elapsed between infection and
VT diagnosis was 5.5 days. Central venous catheters (CVC) were present in 50% of cases. All
patients received anticoagulation with low molecular weight heparin (LMWH) except one
patient with superficial VT who was managed conservatively. 50% patients had complete
resolution of DVT by the end of treatment, 25% patient had early disappearance of the thrombus
at 7-10 days. Only 2 patients (12.5%) had persistent thrombus at 6 months. Six patients (37.5%)
were lost to follow up. No thrombosis or bleeding complications were noted.

Conclusion: Staphylococcal infections may increase the risk of VT in children. Therefore, a
high index of suspicion for VT is warranted in children with Staphylococcal infections
(particularly MRSA) to promptly diagnose and treat. This approach may improve outcomes and
minimize complications. Prophylactic anticoagulation in presence of staphylococcal infection,
particularly MRSA, may be considered in future studies.
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DIAGNOSTIC UTILITY OF NEXT-GENERATION SEQUENCING PANEL FOR
COMMON HEMATOLOGIC INDICATIONS IN THE PEDIATRIC POPULATION



Katie Bergstrom, Susan Kirk, Rosa Diaz, Ghadir Sasa, Donald Mahoney, Jr., Alison
Bertuch

Texas Children's Hospital Hematology Center, Houston, Texas, United States

Background: Next-generation sequencing (NGS) has been widely adopted in the clinical setting,
and is advantageous for a reduction of time and cost in the diagnostic odyssey. NGS gene panels
are recommended when evaluating patients for conditions of considerable heterogeneity and
overlapping phenotypes, such as hematologic disorders. These panels result in fewer variants of
uncertain significance and incidental findings than whole exome/genome sequencing, but are
limited by gene selection and do not allow for gene discovery. Identifying the molecular etiology
of a patient’s hematologic symptoms is essential to confirm the diagnosis, predict future health
problems, provide genetic counseling, and identify appropriate hematopoietic stem cell donors.
NGS panel sequencing had a diagnostic rate of 38% in a previous report of patients with bone
marrow failure.

Objectives: Analyze the diagnostic rate of a targeted NGS gene panel personalized for pediatric
patients with common hematologic referral indications.

Design/Method: A retrospective chart review of the 46 pediatric patients recommended to have
next generation sequencing targeted to their hematologic phenotype since September 2014.
Results: The NGS panel was performed in a CLIA-certified clinical laboratory on 39 patients.
This testing was denied by the healthcare payer for five patients, and two patients declined
testing due to high out of pocket cost. The most common indication was thrombocytopenia
(n=19), followed by neutropenia (n=15). Other indications for testing were myelofibrosis,
Fanconi anemia, aplastic anemia, and Diamond Blackfan anemia. The average number of genes
on the panels were 32 for neutropenia and 30 for thrombocytopenia. The panel results were
considered diagnostic for 10/39 (25.6%). The diagnostic rate for neutropenia specifically was
30%, comparable to previous research studies. The diagnostic rate for thrombocytopenia was
13.3%. In the diagnostic cohort, patients had fewer previous genetic tests. In non-diagnostic
cohort, more patients had previous negative genetic testing and more were recommended to have
additional genetic testing, which when performed, was also non-diagnostic.

Conclusion: The targeted NGS panel is feasible in the clinical pediatric hematology setting, as it
is being approved by healthcare payers. As a first-line test, it has a high diagnostic rate for
patients with neutropenia, and may be appropriate to rule out many genetic causes of
thrombocytopenia.
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PERIFERAL EXPRESSION OF HEPCIDIN GENE IN EGYPTIAN B-THALASSEMIA
MAJOR

Mona Mohamed Hamdy Mahmoud, Iman Shaheen, Ahmed Samir, Azza Aboul
Enein, Amal Elbeshlawy, Zeinab Ali, Hala Abdel Samie

Cairo University Hospitals, Cairo, Egypt



Background: Iron over load is the major cause of morbidity and mortality in transfusion
dependent B-thalassemia major patients. There is a sophisticated balance of body iron
metabolism of storage and transport which is regulated by several factors including the peptide
hepcidin. Hepcidin is the main iron regulatory molecule; it is secreted mainly by the liver and
other tissues including monocytes and lymphocytes, expression of hepcidin in such cells is
unclear and has been studied in few reports with controverted result.

Objectives: to evaluate the peripheral expression of hepcidin mRNA in Egyptian B-thalassemia
major patients to explore its diagnostic and future therapeutic roles which may help in
management of patients.

Design/Method: Peripheral expression of hepcidin was measured using quantitative real time
PCR (qRT-PCR) in 50 B-thalassemia major patients attending the hematology outpatient clinic
of the children hospital of Cairo University (age range 11-36 years), in addition to 20 healthy
volunteers as a control group. All patients were subjected to clinical evaluation including
medical history, and clinical examination. Evaluation of cardiac siderosis using cardio-vascular
magnetic resonance (CMR) relaxation time T*, T* was measured in milliseconds (ms), and liver
iron concentration (LIC)measurements was measured using SDPA R2-MRI
(FerriScan®).Aspartate and alanine aminotransferases(AST and ALT)were measured using
Integra-400 (Roche),HCV antibodieswere tested using enzyme immunoassay (EIA) (COBAS-
Amplicore),and estimation of serum ferritin level which was done using micro particleenzyme
immunoassay (MEIA) (Abbott AXSYM System).

Results: Hepcidin levels in B-thalassemia major patients showed statistically significant decrease
in comparison to the control group, and was correlated to cardiac iron stores (T2*). However,
hepcidin level was not different among the patients according to the HCV status or whether
splenectomized or not.

Conclusion: ; peripheral expression of hepcidin, in iron over loaded p-thalassemia major
patients, is a reflection of hepatic expression. It can be used as a molecular predictor for the
severity of cardiac iron overload and can be used as a future target for therapy in -thalassemia
major patients.
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HEMOGLOBIN C TRAIT ACCENTUATING ERYTHROCYTE DEHYDRATION IN A
HEREDITARY XEROCYTOSIS CASE WITH A NOVEL MUTATION

Erin Voelkel, Kimberly Lezon-Geyda, Vincent Schulz, Patrick Gallagher, Elizabeth Yang

Inova Children's Hospital, Fairfax, Virginia, United States

Background: Hereditary Xerocytosis is an autosomal dominant hemolytic anemia characterized
by erythrocyte dehydration with decreased water and solute content. Typical phenotype is mild
compensated hemolytic anemia with hemolytic and aplastic episodes, cholelithiasis, and
thrombotic and hemochromatosis tendencies. Borderline thrombocytopenia and exercise-induced
hemolysis also have been reported. Laboratory findings include increased erythrocyte mean
corpuscular hemoglobin concentration (MCHC), decreased osmotic fragility, stomatocytes, and
characteristic ektacytometry pattern. Most cases are due to mutations in PIEZO1, a
mechanosensitive ion channel. Hemoglobin C is due to a glutamic acid to lysine substitution at
codon 6 of the HBB gene. Erythrocytes of HbC carriers are also dehydrated with an elevated



MCHC and shortened survival. Inheritance of modifier genes is known to influence disease
phenotype.

Objectives: Describe the case of a patient with both Hereditary Xerocytosis and Hemoglobin C
trait.

Design/Method: Case report.

Results: A 17-year-old boy with Hemoglobin C trait presented with bleeding, petechiae, and
severe thrombocytopenia thought to be ITP in the setting of EBV infection and was treated with
IVIG. Several days later, he developed acute Coombs-negative hemolytic anemia with abundant
spherocytes and stomatocytes on peripheral smear. After resolution of the thrombocytopenic and
hemolytic episode, some stomatocytes persisted, his hemoglobin normalized but his erythrocytes
continued to exhibit elevated MCHC. Erythrocytes from his mother and father also showed
elevated MCHC. Osmotic gradient ektacytometry revealed a pattern consistent with erythrocyte
dehydration in the patient and both parents, with the proband’s erythrocytes more severely
affected than either parent’s. Whole exome sequencing of patient’s blood-derived DNA
identified a heterozygous Arg (CGC) to Cys (TGC) substitution at aa1955 in exon 5 of the
PIEZO1 gene. This novel missense mutation is in a region highly conserved across vertebrates
and is predicted to be pathogenic with a CADD phred score of 14.9. Sequencing genomic DNA
from the parents revealed the proband inherited the PIEZO1 variant from his mother and
hemoglobin C from his father.

Conclusion: Hemoglobin C trait accentuated the severity of Hereditary Xerocytosis. Hgb AC
and PIEZO1 mutation in the proband resulted in increased erythrocyte dehydration compared to
his mother who has only the PIEZO1 mutation and his father who only has Hgb AC. Thus, two
variants associated with erythrocyte dehydration lead to more severe disease phenotype than
either variant alone. Co-inheritance of two interrelated disorders and/or modifier alleles, which
each by itself could be asymptomatic, should be considered in severe erythrocyte dehydration
and clinically amplified cases.
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TRANSFUSION-DEPENDENT HEREDITARY SPHEROCYTOSIS AND RENAL
TUBULAR ACIDOSIS DUE TO A NOVEL HOMOZYGOUS MUTATION IN BAND 3

Erin Voelkel, Kimberly Lezon-Geyda, Vincent Schulz, Patricia Seo-Mavyer, Patrick
Gallagher, Elizabeth Yang

Inova Children's Hospital, Fairfax, Virginia, United States

Background: Hereditary Spherocytosis (HS) is a disorder in which abnormalities of erythrocyte
membrane proteins lead to loss of membrane surface area, resulting in spherical cells with
altered deformability. HS mutations have been identified in genes encoding the membrane
proteins spectrin, ankyrin, Band 4.2, and Band 3. Inheritance is usually autosomal dominant, but
25% of patients have recessive or de-novo mutations. A common cause of HS is deficiency of
Band3/AE1, the anion exchanger encoded by SLC4AL. Full length AE1 forms the core of a
macromolecular complex of membrane proteins. A N-terminal truncated form of Band 3, KAEL,
is expressed in the a-intercalated cells of the renal collecting duct and facilitates urinary acid
excretion. Deficiency of KAEL leads to distal renal tubular acidosis (dARTA). Heterozygous
mutations in Band 3 have been reported that variably impair trafficking or anion transport,



leading to HS or dRTA. Only a handful of patients exhibit both HS and dRTA. These patients
have homozygous missense mutations in Band 3.

Objectives: Report a novel Band3/AE1/SLC4A1 mutation causing severe HS and dRTA.
Design/Method: Case study

Results: A 6-day-old male with parental consanguinity presented with tachypnea, splenomegaly,
and severe anemia. Hemoglobin was normal at birth but was 6.6 g/dL on presentation with
reticulocyte count 0.4%. Peripheral smear revealed uniform spherocytosis, osmotic fragility was
positive, EMA showed significantly diminished Band 3 binding, and HS was diagnosed.
Frequent transfusions were required and weight gain was poor. Further evaluation revealed non-
gap acidosis, high urine pH, and nephrocalcinosis on ultrasound, diagnostic of dRTA. Each
parent’s RBC morphology, Hgb, retic, and urine pH were normal, while EMA binding was
mildly decreased, consistent with compensated HS. SDS-PAGE of erythrocyte membranes
revealed Band 3 protein was marked decreased in the proband and mildly decreased in each
parent. Genetic testing of the proband identified a homozygous Ser (AGT) to Arg (CGT)
substitution at codon 725 in exon 17 of SLC4A1, near the anion binding site. Parents were
heterozygous for the mutation.

Conclusion: S725R is a novel mutation in Band3/AE1/SLC4AL causing both severe HS and
dRTA when homozygous. Decreased presence of this mutant protein in the RBC membrane is
consistent with a trafficking defect leading to the HS phenotype. RTA also could be due to
impaired trafficking of Band3/kAEL in renal tubular cells. Alternatively, molecular modeling
suggests that the location of S725R at the active site could affect anion binding and transport.

Poster # 109

ACANTHOCYTIC SPHEROCYTOSIS IN 3 SIBLINGS DUE TO NOVEL COMPOUND
HETEROZYGOSITY IN THE ALPHA-SPECTRIN GENE CAUSING HEMOLYTIC
ANEMIA

Javier Padial, Dina Parekh, Kenneth Lieuw, Kip Hartman

Walter Reed National Military Medical Center, Bethesda, Maryland, United States

Background: Hereditary hemolytic anemias include a variety of enzyme and membrane protein
defects that may be difficult to diagnose. In addition, common polymorphisms are present in the
population which cause hemolytic disease only when combined with other alleles. Next
generation sequencing has been proposed as a method to further elucidate the variety of
membrane defects that may occur in these anemias.

Objectives: We present a family of three children affected with a spherocytic anemia with
acanthocytic features that appears more severe in infancy. The parents are unaffected. Next
generation sequencing of the genes involved in the red blood cell membrane was informative in
elucidating the inheritance patterns in order to provide accurate genetic counseling.
Design/Method: Case Report.

Results: The proband, a 2-month-old infant, presented with severe hemolytic anemia with
acanthocytes and spherocytes, requiring transfusions at the age of 2-4 months. Evaluation
included normal glucose-6-phosphate dehydrogenase and normal pyruvate kinase levels. The
osmotic fragility test was abnormal. Both parents had normal CBCs and reticulocyte counts,
while one of two older siblings has a similar hemolytic anemia. A fourth sibling was also found



to have acanthocytic spherocytosis starting at two months of age. Next generation sequencing of
the proband’s DNA revealed no mutations in the RBC membrane protein genes SPTB (beta
spectrin), SLC4A1(band 3 protein), and ANKZ1 (ankyrin), but found 3 mutations in the
SPTA1(alpha spectrin) gene, including a novel amino acid change sequence and a stop codon.
Conclusion: These siblings exhibit a unique form of hemolytic anemia due to compound
heterozygosity of mutations in the alpha spectrin genes. The anemia includes progressive
acanthocytosis and anemia in the neonatal period that gradually improves to a more typical
spherocytosis, with occasional acanthocytes, in childhood. Next generation sequencing was
informative in revealing a novel autosomal recessive combination of spectrin mutations that are
associated with this phenotype. Interestingly, only one of the mutations were thought to be
pathogenic based on previous literature. Next generation sequencing of the gene in the family
members allowed us to elucidate the reasons why three of the 4 siblings inherited a hemolytic
anemia from unaffected parents.
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CDAR: THE FIRST REGISTRY FOR PATIENTS WITH CONGENITAL
DYSERYTHROPOIETIC ANEMIA IN NORTH AMERICA

Omar Niss, Georgios Christakopoulos, Robert Lorsbach, Lisa Trump, Megan
Reynolds, Clarissa Johnson, David Buchbinder, Jennifer Rothman, Gavin
Roach, Adrienne Lee, Bruce Aronow, Carolyn Lutzko, Kejian Zhang, Theodosia Kalfa

Cincinnati Children's Hospital Medical Center, Cincinnati, Ohio, United States

Background: Congenital dyserythropoietic anemias (CDA) consist a heterogeneous group of
rare genetic disorders characterized by ineffective erythropoiesis and multinuclear erythroid
precursors in the bone marrow. Clinical findings include chronic anemia, frequently with
evidence of hemolysis although with suboptimal reticulocytosis, and iron overload. The
identification of several genetic defects underlying different subtypes of CDA provided insights
into the pathogenesis but many gaps still exist in understanding the related molecular
mechanisms and the natural history of the disease.

Objectives: To establish a Congenital Dyserythropoietic Anemia Registry (CDAR) in North
America with the goal to collect long-term retrospective and prospective phenotypic data and
create a bio-repository of de-identified patient specimens, as a tool for the investigation of
natural history, epidemiology, and biology of CDA.

Design/Method: CDAR was initiated at Cincinnati Children’s as a multicenter study based on
collaboration with the treating physicians (ClinicalTrials.gov Identifier: NCT02964494). Patients
of any age diagnosed with CDA and their family members are eligible to enroll. Data including
demographic information, medical history, family pedigree and history, diagnostic test results,
treatment and complications are entered in a confidential database with yearly updates. Bone
marrow slides are centrally reviewed for confirmation of diagnosis. The patients may elect to
consent to donation of blood, DNA, and bone marrow specimens to the CDAR biorepository and
to generation of induced pluripotent stem cells and/or immortalized B-cells. For participants
without a genetic diagnosis, Next-Gen sequencing for known CDA-associated genes is used to
identify a mutation. If a causative mutation is not identified, whole exome sequencing may be
performed to reveal candidate genes for further research of CDA pathogenesis.



Results: Since CDAR opened in August 2016, 10 individuals (7 affected and 3 family members,
from five families) were enrolled. Two patients had pathogenic mutations in CDAN1 and KIF23
causing CDA-1 and CD-III, respectively. One patient with apparent diagnosis of CDA-I was
found to have a novel candidate gene variant in VPS4A, currently under validation studies. The
last four patients had a pathologic diagnosis of CDA-II, presenting however with autosomal
dominant inheritance in two different families, with negative results for known associated genes,
and currently undergoing whole exome sequencing.

Conclusion: CDAR will provide a longitudinal database and associated biorepository to
facilitate natural history studies and molecular pathways research in Congenital
Dyserythropoietic Anemias. Such research is necessary to build-up knowledge for these rare
diseases in order to guide diagnostic and therapeutic decisions and be a collaborative resource for
patients, treating physicians, and investigators.
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VPS4A: ANEW CANDIDATE GENE FOR CONGENITAL DYSERYTHROPOIETIC
ANEMIA TYPE | (CDA-I)

Georgios Christakopoulos, Katie Giger, Lisa Trump, Clarissa Johnson, Haripriya
Sakthivel, Omar Niss, Kejian Zhang, Lionel Blanc, Robert Lorsbach, Paritha
Arumugam, Carolyn Lutzko, Theodosia Kalfa

Cincinnati Children's Medical Center, Cincinnati, Ohio, United States

Background: A 2 year old female patient with transfusion dependent anemia and the pathologic
diagnosis of Congenital Dyserythropoietic Anemia type | (CDA-I) was enrolled in the CDA
Registry of North America (CDAR; ClinicalTrials.gov Identifier: NCT02964494). Next
Generation sequencing identified no mutations in the known CDA-associated genes, including
CDANL1 and C150rf41, which are causative for CDA-1. Whole-exome sequencing for the patient
and her parents (family-trio design) revealed a novel, de-novo VPS4A missense variant located
at the last codon of exon 8, potentially affecting splicing. VPS4A is an ATPase, which in
association with the endosomal sorting complex required for transport (ESCRT), has been shown
to play critical role in cell division of HeLa cells in vitro, concentrating at spindle poles during
mitosis and midbodies during cytokinesis.

Objectives: To validate the pathogenetic role of the VPS4A variant for CDA and further
investigate the role of VPS4A in erythroblast mitosis and cytokinesis.

Design/Method: The level of VPS4A mRNA expression in patients versus control reticulocytes
was evaluated by gRT-PCR. Immunofluorescence staining for VPS4A in erythroblasts
proliferating in ex vivo erythropoiesis culture from normal CD34+ cells was performed and
visualized by Imaging Flow Cytometry (IFC ImageStream). Induced pluripotent stem cells
(iPSCs) were generated from patient’s peripheral blood mononuclear cells (PBMNCs), after
family’s consent per CDAR protocol. The role of VPS4A will be further studied in ex vivo
erythropoiesis after knockdown by shRNA in normal CD34+ cells. Ex vivo erythropoiesis will
be performed in patient's IPCs derived CD34+ cells with and without VPS4A rescue to validate
gene function.

Results: VPS4A gene expression in the patient’s reticulocytes was decreased by 55-70%
compared to control using three different set of primers. IFC studies in normal dividing



erythroblasts showed that VPS4A was localized at the spindle poles during mitosis and at
midbodies during cytokinesis. In addition, flow cytometry and IFC, after labeling of transferrin
receptor (CD71) with anti-CD71 antibody and of RNA with Thiazole Orange (TO),
demonstrated a unique cell population in the patient’s red blood cells being TO negative but
CD71 positive, implying that VPS4A is also involved in reticulocyte maturation, likely by
participating in vesicle formation and the sorting of CD71 through the exosomal pathway. iPSCs
have been successfully generated from patient’s and control PBMNCs and VPS4A shRNA
carrying lentivirus has been produced for ex vivo erythropoiesis studies.

Conclusion: VPS4A appears to play a critical role in erythroblast mitosis, cytokinesis and
erythrocyte maturation. Therefore, it is a promising candidate gene for a CDA-I-like disease.
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EVALUATION OF A PROTOCOL USING INTRANASAL FENTANYL FOR
TREATMENT OF ACUTE PAIN CRISIS IN SICKLE CELL PATIENTS IN THE
EMERGENCY DEPARTMENT. THE SATISFI - SICKLE CELL ANALGESIC
TREATMENT WITH IN FENTANYL SOLUTION FOR FAST TRACK
INTERVENTION - STUDY

Hugo Paquin, Evelyne D. Trottier, Yves Pastore, Nancy Robitaille, Marie-Joelle Doré
Bergeron, Benoit Bailey

CHU Ste-Justine, Montreal, Quebec, Canada

Background: Sickle cell vaso-occlusive crisis (VOC) is one of the most frequent causes of
emergency visit and admission in children with this condition. Intranasal (IN) fentanyl has been
used increasingly for pain treatment in the emergency department (ED), including for patient
with sickle cell disease (SCD).

Objectives: We aim to evaluate whether the use of a new pain management pathway using IN
fentanyl from triage as first line therapy for patient with SCD in VOC will lead to improved care
of SCD, translated by a decrease in time to first opiate dose, aiming to meet quality of care
indicators. We also aim to prospectively evaluate patient and parent satisfaction with the use of
IN Fentanyl.

Design/Method: Retrospective chart review of patients with SCD who presented to the ED with
VOC, in the period pre (Jan-June 2014) and post (Oct-June 2016) implementation of the
protocol. Patients in pre received oral or intravenous (1V) opiates as per previous management
pathway. Patients in post received IN fentanyl if their pain was moderate-to-severe. Time to first
opiate was evaluated pre and post implementation. Patient and parent satisfaction questionnaires
were filled prospectively if patient presented during research nurse working hours, and median
scores were calculated.

Results: Over the two periods, a total of 107 ED patients (56 pre, 51 post) were included
respectively, and 14/51 patients filled out the satisfaction questionnaire. There was a significant
difference of -45.8 min (95% CI -61.1, -31.9) in the opiate administration time, now meeting
quality of care indicators. There was a significant increase of 45.7% (95% CI 29.0, 59.0) in the
use of pain scales at triage evaluation. There was an increase in the number of patient treated
with a non-1V opiate as 1st opiate dose: a difference of 43.8% (95% CI 26.7, 57.4). There was no
difference in the number of patients without IV treatment: a difference of 15.8 (95% CI -1.4,



32.1). There was no difference in the hospitalization rates: a difference of 12.6 (95% CI -6.2,
30.1). Patient and parent satisfaction with IN treatment was 3.5/5 and 2/5 for the 14 patients
evaluated prospectively.

Conclusion: This study validates the use of our protocol using IN fentanyl for the treatment of
VVOC in the ED by significantly reducing the time to 1st opiate dose. However, our protocol did
not decrease the number of 1Vs.
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HEALTH CARE UTILIZATION, PATIENT TRUST, AND SATISFACTION WITH
CARE IN ADULTS WITH SICKLE CELL DISEASE

Jacquelyn Baskin, Anne Nord, Dawn Canada, Kelly Russell, Payal Shah, Thomas
Coates, Arch Mainous 111

Children's Hospital Los Angeles, Los Angeles, California, United States

Background: Transition from pediatric to adult centered care for emerging adults with sickle
cell disease (SCD) has previously been unsuccessful due to lack of connection to adult providers
with experience with SCD, physician mistrust, poor patient preparation, and difficulty navigating
the adult health care system. The resulting gaps in medical care lead to decreased out-patient
visits and increased Emergency Department (ED) visits and hospitalizations, contributing to
fragmented care and poor outcomes.

Objectives: To assess barriers that adults with SCD face when accessing adult care, satisfaction
and trust with medical providers, and health care utilization.

Design/Method: Adult patients with SCD previously seen at Children’s Hospital Los Angeles
were contacted to participate in a mixed-methods telephone survey with items addressing
connection with as well as satisfaction and trust in adult primary care providers (PCP) and
hematologists, frequency of ED and hospital visits, and perception regarding transition
experience. The Physician Trust Scale and items from the Patient Satisfaction Questionnaire
Short-Form (PSQ-18) were utilized to assess patient trust and satisfaction respectively.

Results: Only 62% of the 34 survey participants, ages 22-39 years, identified having an adult
PCP and/or hematologist. Patients’ general satisfaction with care increased as their trust
increased in both their adult hematologist (p=0.001) and PCP (p<0.001). Patients had greater
trust in their hematologist (mean score 79.4 vs 65.1, p = 0.0376) and trended towards improved
general satisfaction with care (mean score 3.8 vs 3.2, p=0.128) when compared to their PCP. For
complications related to SCD, 62% of all participants had been to the ED and 50% had been
hospitalized in the previous 6 months. Of those utilizing the ED, 60% had negative comments
regarding their care, including delays and sub-optimal dosing in pain management and lack of
provider experience with SCD. Regarding their transition experience, 50% were dissatisfied and
more than 50% reported they were not prepared for adult care.

Conclusion: Almost 40% of patients are not receiving regular medical care for their SCD with a
significant portion relying on emergency departments, which can lead to fragmented medical
care. There was a higher level of trust and general satisfaction with adult hematologists, which
may reflect patients’ confidence in their specialists’ ability to manage their disease. Based on
participant feedback, medical care improved when their adult provider was involved in their



hospital care, indicating the importance of the connection with an adult provider familiar with
their disease, which can lead to improved long-term outcomes.
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COMPARISON OF CHRONIC TRANSFUSION VOLUME PROTOCOLS FOR
CHILDREN WITH SICKLE CELL ANEMIA

Margo Rollins, Marianne McPherson Yee, Cassandra Josephson, Ross Fasano

Children's Healthcare of Atlanta, Atlanta, Georgia, United States

Background: Chronic transfusion therapy (CTT) for sickle cell anemia (SCA) reduces the risk
of stroke by diluting hemoglobin S (HbS) with HbA red blood cells and suppressing
erythropoiesis. The goal of a CTT regimen is to maintain pre-transfusion HbS <30% while
avoiding hyperviscosity; however established protocols for transfusion volumes are lacking.
Objectives: To compare HbS, reticulocytosis, and total blood transfusion volumes between 2
CTT protocols that use higher vs. lower transfusion volume parameters for pediatric SCA
patients.

Design/Method: Children with SCA ages 3-20 years on CTT were enrolled in a 12-month
prospective observational study at 3 transfusion centers at Children’s Healthcare of Atlanta
(CHOA). All centers used transfusion volume protocols that are based on pre-transfusion Hb.
The higher volume (HV) protocol was used at 2 centers and the lower volume (LV) protocol was
used at 1 center. Per the HV protocol: for pre-Hb range <8.0 — 10.0 g/dL, transfuse 13 — 17
ml/kg; for pre-Hb 10.1 — 11.0 g/dL, transfuse 8 — 12 ml/kg. Per the LV protocol: for pre-Hb <8.0
—9.0 g/dL, transfuse 15 ml/kg; for pre-Hb 9.1 — 10.0 g/dL, transfuse 12.5 ml/kg; for pre-Hb 10.1
—10.5 g/dL, transfuse 10 ml/kg; for pre-Hb 10.6 — 11.0 g/dL, transfuse 7.5 ml/kg. For all
transfusions, the volume, transfusion interval, and pre-transfusion Hb, reticulocytes, and HbS
were recorded. Transfusions were excluded if transfusion interval (TI) >40 days, patient was on
hydroxyurea, or there was partial manual exchange (PME).

Results: There were 82 patients (63 HV, 19 LV protocol, 1 LV/HV) who were followed for
1042 transfusion episodes. Excluding 167 PME and transfusions with T1 >40 days, there were
571 HV and 205 LV transfusions. For HV transfusions, there was higher mean transfusion
volume (13.3 vs. 12.1 ml/kg, p<0.0001), longer TI (29.9 vs. 27.7 days, p<0.0001), higher Hb
(9.74 vs. 9.38 g/dL, p<0.0001), but higher mean HbS (22.4 vs. 20.6%, p=0.034). There was no
significant difference in reticulocytes (9.64 vs. 9.09%, p=0.11) or frequency of HbS >30%
(21.5% of HV vs. 17.1% of LV transfusions, p=0.18). Including all transfusions, the mean total
blood volume per 365 days was 172.4 ml/kg for HV and 168.6 ml/kg for LV transfusions
(p=0.58).

Conclusion: The HV transfusion protocol allowed higher Hb and did not increase the total blood
volume received per year; however HbS suppression was greater with the LV protocol. This
study did not examine hyperviscosity, which may be a potential concern with higher transfusion
volumes.
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EFFECT OF HYDROXYUREA ON MICROALBUMINURIA IN PATIENTS WITH
SICKLE CELL DISEASE

Jeetendra Sah, Shwetal Lalan, Mario Peichev, Kusum Viswanathan

Brookdale University Hospital and Medical Center, Brooklyn, New York, United States

Background: Renal involvement in children with sickle cell disease (Hemoglobin SS) is a
serious complication that starts in childhood and may progress to end stage renal disease.
Microalbuminuria is an early clinical marker of renal involvement before the appearance of
clinically significant proteinuria. In several studies it is shown that hydroxyurea decreases the
incidence of microalbuminuria in children with SS disease as compared to those without
treatment or on chronic transfusion therapy.

Objectives: To evaluate the effect of hydroxyurea (HU) therapy on the development or
resolution of microalbuminuria/Proteinuria in children with sickle cell disease

Design/Method: This is a cross sectional retrospective cohort study to find out the incidence of
Microalbuminuria (Albumin/creatinine ratio >30 — 299 mg/gm) and Proteinuria (urine
protein/creatinine ratio >200 mg/gm) before and after hydroxyurea therapy in SS disease. Cases
were selected from the sickle cell database and only those who had at least one value reported of
urine microalbumin and urine protein pre therapy and post therapy were included in the study.
Results: Out of 60 patients with SS disease on Hydroxyurea therapy, data was available in 48
patients. The mean age was 13.7+5.3 years and 45.8% were male. The mean duration of HU
therapy in the cohort was 60.5 £37 months. There was increase in mean hemoglobin level and
decrease in LDH level post HU therapy but this was not statistically significant. The decrease in
reticulocyte count post HU therapy was significant. (p<0.001). There were 4(8.3%) patients who
developed microalbuminuria, 2(4.1%) with prior microalbuminuria resolved post HU therapy
and 4(8.3%) had persistent proteinuria despite HU therapy.

Conclusion: Prior to HU therapy, the incidence of MA was 12.5% and after treatment, it is
16.7%. Four patients developed MA while on HU and in 2 patients, MA resolved. Previous
reports suggest that HU may slow the development of MA in sickle cell patients but our data
suggest that we still need to be cautious and continue to monitor for MA in these patients.
Hemolysis has been shown to be a risk factor for the development of MA in previous studies and
the noted reduction in the reticulocyte count could suggest a reduction of hemolysis. However
this did not seem to have an effect in our patient cohort. Factors that enable resolution of MA can
be explored in larger samples.
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NECESSITY OF PREOPERATIVE TRANSFUSIONS FOR PATIENTS WITH SICKLE
CELL DISEASE UNDERGOING MINOR PROCEDURES

Rozalyn Rodwin, Judith Carbonella, Farzana Pashankar

Yale New Haven Hospital, New Haven, Connecticut, United States

Background: Patients with sickle cell disease (SCD) have an increased risk of post-operative
complications including acute chest syndrome (ACS) and pain crisis. The standard of care is to



transfuse to hemoglobin (Hb) > 10 g/dL pre-operatively to reduce these risks. There is limited
data on minor procedures, and it is unclear if the same stringent transfusion guidelines are
necessary.

Objectives: To determine if a pre-operative transfusion goal of Hb >10g/dL is necessary in
patients with SCD undergoing minor procedures.

Design/Method: A retrospective review was conducted from June 2012 to May 2016 of patients
with SCD who underwent tonsillectomy and adenoidectomy (T&A) or myringotomy.
Demographic and clinical characteristics were compared between patients who received pre-
operative transfusions and those who did not. Specific data collected included sickle cell type,
age, sex, baseline Hb, hydroxyurea therapy and complications in the 30 day post-operative
period. Statistical analyses were completed using Fisher’s exact test for categorical variables and
t-test for continuous variables.

Results: A total of 20 patients with SCD that had T&A or myringotomy were identified. Five
patients had hemoglobin SC disease (HbSC) with pre-operative Hb > 10 g/dL. They were not
transfused pre-operatively per published guidelines and had no post-operative complications.
Fifteen patients had Hemoglobin SS disease (HbSS). One patient with HbSS had T&A and
amputation of digit and was therefore excluded. One patient with HbSS had a pre-operative Hb
of 10 g/dL, and per published guidelines was not transfused. Of the 13 patients with pre-
operative Hb < 10 g/dL, seven were transfused and six were not. The mean age was 6.7 years
with male:female ratio of 1:2.25. In comparing the transfused versus non-transfused group, the
mean baseline hemoglobin was 7.5 g/dl vs 8.9 g/dl (p= 0.01) and 43% of transfused patients
were on hydroxyurea compared to 33% of non-transfused patients. Post operatively 2/6 patients
in the non-transfused group developed complications compared to 0/7 in the transfused group
(p=0.36). Complications included ACS on post-operative day 1 and pain crisis on post-operative
day 5.

Conclusion: Thirty three percent of patients with HbSS disease not transfused prior to minor
procedures developed post-operative complications compared to zero patients in the transfused
group. Although the p-value is not significant, this study is limited by size, and given the trend
toward complications in the non-transfused group, we would advocate for a pre-operative Hb
goal of > 10g/dL in SCD patients prior to minor procedures.
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THE EFFECTS OF IRON STATUS ON PULMONARY HYPERTENISION IN
PATIENTS WITH SICKLE CELL DISEASE

Anano Zangaladze, Nataly Apollonsky, Bruce Bernstein

St. Christopher's Hospital for Children, Philadelphia, Pennsylvania, United States

Background: Pulmonary hypertension (PH) could develop in chronic hemolytic anemia,
including sickle cell disease and thalassemia. Among described markers associated with PH are
increased systolic blood pressure, low hemoglobin, hemolysis and low transferrin levels. Clinical
significance of iron status remains unclear. In patients with thalassemia iron overload has been
reported in association with PH. In patients with sickle cell disease it was proposed that iron
deficiency could lead to decreased hemolysis, which is one of the described factors, increasing
the risk of PH. However there is no sufficient data to support clinical benefits.



Objectives: To evaluate possible relationship between pulmonary hypertension measured by
Tricuspid Regurgitation Jet Velocity (TrJet), iron status and other laboratory markers.
Design/Method: Retrospective chart review of 53 patients with homozygous HbS disease
followed at St. Christopher's Hospital for Children, Philadelphia. We collected data on
demographics, systolic blood pressure, laboratory and echocardiographic data. Multiple
regression analysis of each marker as independent variable and TrJet as dependent variable was
conducted to determine a correlation.

Results: From 53 patient 26 were females and 27 males. Fifteen patients previously underwent
splenectomy. For all patients: TrJet is significantly positively correlated with age, history of
splenectomy (p=.039) and negatively correlated with HgbF and ProBNP. A moderate correlation
(p<.01) was found between Trjet and Ferritin (+), Reticylocyte count (+) and Hemoglobin (-
).Patients with splenectomy had positive correlations of TRJet with TIBC, SBP, and negative
with proBNP, and MCHC. In a multiple linear regression analysis after controlling for age and
splenectomy status TIBC remains independently significant (p=0.039).

Conclusion: The role of iron status for development of pulmonary hypertension remains unclear.
Further studies, including more patients with iron deficiency are indicated.
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ASSOCIATION OF BIOMARKERS WITH BMI AND METABOLIC SYNDROME IN
CHILDREN WITH SICKLE CELL DISEASE

Jacquelyn Klicka-Skeels, Nataly Apollonsky, Deepti Raybagkar, Bruce Bernstein

St. Christopher’s Hospital for Children, Drexel University, Philadelphia, Pennsylvania, United
States

Background: Patients with sickle cell disease (SCD) usually have lower BMI compared to
standard growth curves. Diminished growth among children with SCD is secondary to
hemolysis, chronic anemia and high metabolic rate. With advancements in therapies and
improved nutritional status, the prevalence of obesity is increasing, placing them at greater risk
of metabolic syndrome (MS).(1) Considering that MS is associated with an increased risk of
cardiovascular disease in adults and other associated co-morbidities, early identification of risk
factors is important.(2)

Objectives: We aimed to evaluate the association between biomarkers, BMI and presence of MS
in pediatric patients with SCD.

Design/Method: We performed a retrospective chart review of patients with SCD followed at
Marian Anderson Center at St. Christopher’s Hospital for Children, ages 10-22 years old. A total
of 139 patients met inclusion criteria. Data collected included BMI, blood pressure, markers of
metabolic syndrome, hemolysis, inflammation and cardiac markers. Analysis of variance tests
were performed to examine biomarker differences between obese and non-obese patients,
patients of various weight categories, and patients with MS versus those without MS. Pearson
correlations were calculated to evaluate for associations between biomarkers, BMI and MS.
Results: Of the 139 patients that met inclusion criteria, 17 (12%) were obese with 5 patients
having metabolic syndrome as defined by the International Diabetes Federation.(3) The systolic
blood pressure was significantly higher in obese patients (p = 0.026). Additionally, systolic and
diastolic blood pressures were significantly higher with the presence of MS (both p = 0.001).



Hemoglobin and hematocrit were statistically different between weight groups (underweight,
normal weight, overweight, obese), with higher mean values being seen in the overweight and
obese groups (p = 0.006 and 0.007, respectively). BMI percentile was positively correlated with
hemoglobin and hematocrit (both p < 0.001) and negatively correlated with platelets (p = 0.018).
No other correlations were found between cardiac biomarkers, BMI and MS.

Conclusion: Increased BMI and the presence of MS correlated with increased blood pressure.
Higher mean values of hemoglobin and hematocrit were seen in patients with higher BMIs,
suggesting a correlation between disease severity and BMI. No significant correlation was found
between inflammatory markers and BMI or MS. Further prospective studies and larger sample
size are needed to elucidate this association.

References:1. Chawla et al., Pediatrics, 20132. Bediako et al., Blood, 2015 3. Alberti et al.,
International Diabetes Federation, 2007
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A RETROSPECTIVE ASSESSMENT OF URINE CONCENTRATING ABILITY
AMONG PATIENTS WITH SICKLE CELL

James Gilkes, Jeffrey Korte, Sherron Jackson, Julie Kanter

Medical University of South Carolina, Charleston, South Carolina, United States

Background: Sickle Cell Disease (SCD) is a complicated, multi-system illness for which there
are few approved therapies. Improvements in early childhood have led to increased average
lifespan of affected individuals. As life expectancy increases, however, these individuals incur
ongoing organ damage due to prolonged exposure of repeat sickling episodes. Renal damage is
one of the complications frequently seen in patients with SCD.

Objectives: Evaluate the effect of different preventive therapies on urine concentrating ability
using an established patient database from the Medical University of South Carolina’s Lifespan
Comprehensive Sickle Cell Center.

Design/Method: This was a retrospective cohort study of 554 individuals with previously
diagnosed SCD. Chart review was utilized to record the age, gender, body mass index, urine pH,
urine specific gravity, blood pressure and hemoglobin genotype as well as current disease
management classified as: no therapy, Hydroxyurea, or chronic transfusion therapy. Multiple
linear regression was utilized to assess the significance of recorded variables on urine specific
gravity.

Results: There were 344 individuals, 172 of each gender with sufficient data for analysis. Mean
age was 16 years (range 4 - 38). Mean body mass index was 21.39 (range 13.02 - 48.85).
Aggregate urine pH was 6.39 (+/-1.72) and MAP mean value were 81.86 (+/-8.70) respectively.
Aggregate urine specific gravity mean was 1.011 (+/- 0.002). The most prevalent genotype was
hbSS (204 individuals). Multiple linear regression was conducted controlling for genotype to
reduce confounding by therapy indication. Transfusions, age, mean arterial pressure, and urine
pH with corresponding p values <0.0001, 0.0026, 0.0023, and 0.0073 respectively were all
significant for individuals with hbSS disease (for specific gravity).

Conclusion: Interpretation of these results suggests that when compared to individuals without
preventive therapy, utilization of transfusions improved urine concentrating ability by 0.002.



More specifically, an individual’s urine concentrating ability decreases 0.001 for every 11 years
of life. Every increase of 15.4 in MAP and 2.0 in average urine pH is associated with a 0.001
increase and 0.0016 increase in urine specific gravity. Preventive therapies for SCD have made
significant strides in improving and extending the lifespan of these individuals. Chronic renal
damage is highly prevalent within this demographic and is indicated by albuminuria and
hyposthenuria, an inability to concentrate urine. This study suggests that patients undergoing
chronic transfusion therapy have a greater ability to concentrate urine suggesting a disease
modifying effect on the kidneys.
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SIGNIFICANCE OF LOWER AIRWAY OBSTRUCTION AND VITAMIN D
DEFICIENCY IN SICKLE CELL DISEASE

Neena Jube, Seema Rani, Bruce Bernstein, Nataly Apollonsky
St. Christopher's Hospital for Children, Philadelphia, Pennsylvania, United States

Background: Severity of sickle cell disease (SCD) depends on multiple factors including
genotype, fetal hemoglobin level, severity of hemolysis, anemia, inflammation, and endothelial
activation. Among various co-morbidities, respiratory conditions such as asthma, lower airway
obstruction (LAO) and chronic lung disease are prevalent in 20 to 48 percent of SCD patients
and are known to increase mortality in this population. Vitamin D deficiency has been associated
with asthma and decreased pulmonary function. Additionally, vitamin D deficiency has been
associated with chronic pain, stroke, and cardiovascular diseases. Given the high prevalence of
vitamin D deficiency and lower airway obstruction (LAQO) in African American children, early
identification of these comorbidities may be a useful predictor of clinical course of SCD.
Objectives: To evaluate the prevalence of vitamin D deficiency in patients with sickle cell
disease and lower airway obstruction (LAO) and its association with disease severity.
Design/Method: Retrospective chart review of patients with SCD followed at St. Christopher's
Hospital for Children, Philadelphia were performed. We collected data on demographics,
complications, pulmonary function, and laboratory data. Multiple regression analysis was
conducted to determine correlations.

Results: Chart review revealed 44 patients with vitamin D levels and pulmonary function test
performed within a year. Vitamin D insufficiency (32 to 20 ng/ml) and deficiency (<20 ng/ml)
were present in 43% and 47% of patients, respectively. Although 85% of patients had a diagnosis
of asthma, 27.1 % of patients were classified with LAO defined as percent predicted FEV1/FVC
less 95%. There was no significant association between vitamin D status and the prevalence of
LAO and percent predicted FEV1/FVC (%) (p=0.12, p= 0.84 respectively). This population
study had the following comorbidities diagnoses: pulmonary hypertension (14.3%), sleep apnea
(8.8%), cerebrovascular disease (8.8%), and acute chest syndrome (2.3%), which were not
significantly correlated to either vitamin D or LAO status. Analysis of laboratory markers
revealed significant association between vitamin D levels and platelet count, WBC, and LDH
(p=0.02, p=0.008 and p= 0.01 respectively).

Conclusion: We have not identified significant correlations between vitamin D status and LAO
in patients with SCD. Association between vitamin D status and markers of hemolysis require
additional evaluation. Additional studies with larger study population need to be performed to



better establish a possible association, if any, between individual or concomitant presence of
vitamin D deficiency and LAO and SCD morbidity.
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SICKLE CELL TRAIT: THE RISKS FOR ATHLETIC PARTICIPATION

Anil George, Antonio Logan, Mindy Simpson, Paul Kent

University of Illinois College of Medicine, Chicago, Illinois, United States

Background: Sickle cell trait (SCT) is an inherited blood disorder that affects 1 to 3 million
people in the United States and more than 100 million people worldwide. Previous studies have
suggested that having sickle cell trait increases one’s risk of exertional rhabdomyolysis and
subsequent death. A number of these cases highlighting several high-profile deaths have been
reported in both television and newspaper media and attributed death to SCT. A recent study
published in the New England Journal of Medicine reported that SCT was not associated with a
higher risk of death than absence of the trait. None of the medical experts in the National
Institutes of Health (NIH), American Academy of Pediatrics (AAP), or Centers for Disease
Control and Prevention (CDC) advise against participation in competitive sports. We performed
a retrospective review of both newspaper and television media to determine if television and
newspaper media opinion used evidence-based guidelines in accurately depicting the risks
associated with SCT.

Objectives: To highlight the discrepancy between the evidence-based guidelines in the medical
community with the depiction of SCT-associated risks in national television and newspaper
media.

Design/Method: Sixteen media outlets were included in this review. This included the 6 most
viewed television news networks based on the 2015 Nielsen ratings and the top 10 newspaper
outlets according to circulation in the United States. The search engines on each of the respective
media websites were used to identify stories reporting about sickle cell trait, whether these
stories quoted evidence-based guidelines and whether they quoted the NCAA policy pertaining
to athletic participation.

Results: Three of the 6 television networks and 9 of the 10 newspaper outlets reported stories
relating to SCT, however 1 of the 6 television networks and 3 of the 10 newspaper outlets
referenced evidence-based guidelines. Additionally just 1 of the 6 television networks and 2 of
the 10 newspaper outlets quoted the NCAA policy pertaining to athletic participation.
Conclusion: The absolute risks of SCT are known to be low, but not well described by the
mainstream media. More accurate risk estimates are needed, as well as continued research into
contributing factors. Widespread dissemination of universal precautions for exertion-related
illness and a consistent positive message of SCT participation in athletics may lead to less
discrimination of SCT individuals and an overall reduction morbidity and mortality.
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RISK FACTORS FOR VENOUS THROMBO-EMBOLISM (VTE) IN CHILDREN WITH
SICKLE CELL DISEASE (SCD): AMULTICENTER COHORT STUDY



Riten Kumar, Joseph Stanek, Susan Creary, Sarah O'Brien

Nationwide Children's Hospital, Columbus, Ohio, United States

Background: A hypercoagulable state resulting in increased VTE has been described in adults
with SCD. Similar data for children is lacking. Previously, in a single-institution, retrospective
study of 414 pediatric patients with SCD followed at Nationwide Children’s Hospital, we
identified central venous catheters (CVC) as an independent risk factor for VTE [OR (£ 95%CI):
10.3 (1.1-92.2)]. 12/414 (2.9%) subjects developed VTE over the course of the study.
Objectives: The objective of this retrospective, multicenter cohort study was to describe risk
factors associated with VVTE in children with SCD across children’s hospitals in the United States
(US).

Design/Method: Data for this study was obtained through PHIS, an administrative database that
contains clinical and resource utilization data for 49 free standing children’s hospitals in the US.
ICD-9-CM codes were used to identify subjects. Eligible subjects were <21 years of age, were
admitted to one of the PHIS hospitals between 01/01/2009 and 12/31/2013 and had at least 2
SCD specific ICD-9 discharge codes. VTE and comorbid conditions of interest (congenital heart
disease, cancer, chronic renal disease (CRD), obesity, inflammatory bowel disease etc) were also
identified using ICD-9 codes. Supply codes were used to identify CVC placement and
pharmaceutical billing codes to identify oral contraceptive use. Logistic regression analysis was
used to study association between unique patient characteristics and VTE. Variables found to be
significant (p-value < 0.05) on univariate analysis were entered into a multivariate model.
Results: A total of 8966 unique subjects (4359 female) met inclusion criteria with a mean age
(xSD) of 10.3 (£6.4) years. 160 subjects (96 female) developed VTE during the study period.
Mean age (x95%Cl) at VTE diagnosis was 14.8 (£5.9) years. On multivariate analysis, CRD
[OR (95%Cl): 5.2 (2.5-11.1)], any CVC placement [4.2 (3.1-5.9)]; history of stroke [2.5 (1.5-
4.1)]; female gender [1.6 (1.1-2.2); and older age at admission [1.1 (1.06-1.12)] were identified
as risk factors associated with VTE diagnosis. There was a positive correlation between the
number of CVCs placed/1000 patients and the number of VTE diagnosed/1000 patients
(p=0.02).

Conclusion: Rate of VTE in children with SCD admitted to children’s hospital in the US is
around 1.8%. CVC use is associated with a nearly 4-fold increased risk of VTE diagnosis.
Additionally, CRD, history of stroke, female gender and older age at admission were also
associated with VTE diagnosis. Prospective cohort studies are needed to confirm these findings
and develop risk prediction models for VTE in children with SCD.
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VITAMIN D STATUS OF A CANADIAN COHORT OF CHILDREN WITH SICKLE
CELL DISEASE

Pascale Grégoire-Pelchat, Nathalie Alos, Yves Pastore, Virginie Ribault, Nancy
Robitaille, Genevieve Mailhot

Sainte-Justine University Hospital Center, Montreal, Quebec, Canada



Background: Sickle cell disease (SCD) can lead to multiple complications, including bone
complications and pain crisis. Vitamin D has been reported to have multiple skeletal and extra-
skeletal effects, which might help prevent those complications.

Objectives: The objectives of our study were to 1) evaluate the clinical practice at the Sainte-
Justine University Hospital Center (UHC) regarding the assessment of vitamin D status in
children with SCD, and 2) document the prevalence of vitamin D deficiency, vitamin D intakes
and compliance to vitamin D supplementation in our cohort. A secondary objective of our study
was to determine if vitamin D deficiency is associated with SCD complications.
Design/Method: Children from our population of patients with SCD (n = 307) whom had a
vitamin D level drawn within the year prior to data collection were included. Serum 25-OH-
vitamin D and SCD-related complications were extracted from medical charts. Vitamin D
deficiency was defined as 25-OH vitamin D less than 30 nmol/l and vitamin D insufficiency as
25-OH vitamin D less than 50 nmol/I. Vitamin D intakes and adherence to supplementation were
also assessed for 46 of those patients.

Results: Our study population included 116 SCD patients, 53% girls; median age at the time of
the evaluation of 11.2 years (range 1.3 to 18.4); 49% were Haitians, 49% Africans and 2% of
other ethnicities, genotype was 65% HbSS, 27% HbSC and 8% other genotypes. Characteristics
of the study population were representative of the entire cohort followed up at our center.
Vitamin D status was then assessed in 38% of SCD children followed up in our clinic. Amongst
those, 67% of children were vitamin D insufficient while 33% were deficient. Vitamin D intakes
were also insufficient (352.59 +/- 234 1U) and were correlated to serum 25-OH-vitamin D levels
(p = 0.005). Moreover, 17% of patients took vitamin D supplements, but only 50% were
adherent to their supplementation. Finally, 28.6% of insufficient patients had renal
complications, compared to 8.3% for non-insufficient patients (p=0.025) while 18.9% of
deficient patients tended to have gall-bladder complications compared to 7.2% for non-deficient
patients (p= 0.071).

Conclusion: Given the high prevalence of vitamin D deficiency and its potential association
with SCD complications, vitamin D supplementation and effective compliance strategies should
be considered in Canadian children with SCD. These results highlight the need for randomized
double blind placebo controlled trials to test the impact of optimal vitamin D supplementation on
clinically important outcomes in children with SCD.
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QUALITY OF LIFE AND SCHOOL ABSENCES IN CHILDREN WITH SICKLE CELL
DISEASE WITH AND WITHOUT ASTHMA

Jasmine Holt, Sarah Bills, Shane Wise, Kristina Hardy, Steven Hardy

Children's National Health System, Washington, District of Columbia, United States

Background: Children with Sickle Cell Disease (SCD) often experience pain, fatigue, and a host
of other stressors that could affect their quality of life. A subset of the population will also
manage a second chronic illness; the most prevalent comorbid chronic disease is asthma (15-
28% of youth with SCD).

Objectives: We compared children with SCD only to children with comorbid SCD and asthma
to explore differences in quality of life and academic disruption.



Design/Method: Data were extracted from sixty-four children with SCD ages 7-16 (M=10.58,
SD=2.87, 42.2% Male) enrolled in a cognitive training study. Caregivers reported the child’s
age, ethnicity, gender, asthma status, missed school days, and family resources (food, housing,
finances). Children and caregivers each completed the Pediatric Quality of Life Inventory-Sickle
Cell Disease Module (PedsQL-SCD) to rate perceptions of the child’s health-related quality of
life. Children also completed the Wechsler Intelligence Scale for Children-Fifth Edition, a
standard measure of intelligence (I1Q).

Results: Nineteen children (30%) had SCD and asthma. When comparing caregiver-rated
PedsQL-SCD Total Scores, the SCD and asthma group demonstrated lower quality of life
(M=55.04, SD=21.34) than the SCD-only group (M=71.00, SD=20.54), t(46)=2.47, p=0.017.
The SCD and asthma group had more problems with pain-related functional impairment, pain
management, anxiety, and communication with medical providers (p’s=0.010-0.030). The SCD
and asthma group also missed significantly more days of school (M=20.42, SD=26.89) than the
SCD-only group (M=10.52, SD=10.76), t(57)=-2.03, p= 0.047. Higher 1Q was associated with
better child-rated quality of life for children with SCD and asthma (r=0.467, p=0.019) but not for
those with SCD only. Better parent-rated child quality of life was also correlated with having
more material resources in the SCD and asthma group (r=0.463, p=0.035) but not in the SCD-
only group.

Conclusion: Caregivers of children with SCD and asthma feel their children experience poorer
quality of life compared to children with SCD only. Adding to evidence of increased functional
impairment, children with SCD and asthma also missed more days of school. Child 1Q and
family resources were associated with quality of life for children with SCD and asthma but not
for children with SCD only, suggesting that cognitive and family resources may have a
heightened role in moderating disease outcomes on quality of life among children with multiple
chronic conditions. Results highlight the increased complexity of managing multiple chronic
conditions, but could also reflect cumulative physiological factors influencing disease severity.
Youth with SCD and asthma may benefit from disease self-management interventions.
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COMPLEMENTARY AND ALTERNATIVE MEDICINE: A SURVEY OF ITS USE BY
PEDIATRIC SICKLE CELL PATIENTS INPATIENT VERSUS OUTPATIENT WITH
COMPARISON OF PHYSICIAN DISCLOSURE RATE AND TYPE OF
COMPLEMENTARY AN ALTERNATIVE MEDICINE USE VARIATION IN BOTH
SETTINGS

Audrey Green-Murphy, D. Micah Hester, Cungiao Luo

University of Arkansas for Medical Sciences, Arkansas Children's Hospital, Little Rock,
Arkansas, United States

Background: NIH research indicates 11.6% of Children use Complementary and Alternative
Medicine (CAM). The percentage of patients rises to 50 %, when they have chronic, recurrent, or
incurable medical conditions. Sickle cell disease is chronic in nature and causes debilitating pain.
However, little data is available to assess pediatric sickle cell CAM use. Most of the studies that
have been done have assessed limited numbers of patients in nations with less access to
healthcare. There is evidence that CAM use is higher due to limited access to medical care in less



industrialized nations. One study done in Mississippi demonstrates 63% of sickle cell patients
using CAM 1.

Objectives: This study is designed to test the hypothesis that sickle cell patients are using CAM
both at home and in the hospital without disclosing CAM use to physicians.

Design/Method: Patients at Arkansas Children's Hospital were identified by a chart review to
confirm eligibility. Eligibility included a diagnosis of sickle cell disease, admission to the
hospital after January 1, 2013, and age less than 18 years of age. Type of sickle cell and
physician/APRN documentation of CAM use were also noted. Verbal consent was obtained at
their hematology clinic visit and an anonymous survey was administered.

Results: 65 patients were surveyed out of 80 eligible patients. 46.2 % used CAM at home and
40% in the hospital. When CAM therapy was used at home, physicians were made aware of
CAM use 40% of the time and in the hospital 53.8% of the time. However, physicians/APRNs
only documented CAM use 4.6% of the time. The percentage of using ingestible CAM therapies
was 23.1% at home and 4.6% inpatient. Physicians were made aware of ingestible CAM use at
home 33.3% of the time and in the hospital 66.7% of the time. Physicians/APRNs documented
CAM use 4.6% of the time. Ingested CAM included alkalinized water, cannabis, special diets,
garlic, ginseng, peppermint, turmeric, melatonin, multivitamins, and supplements.

Conclusion: Pediatric sickle cell patients use CAM both at home and in the hospital without the
documented knowledge of their physicians. This data demonstrates patients are also ingesting
CAM products while inpatient without physician knowledge. These products, particularly when
ingested, may cause side effects/interference with medical treatment.1. Sanchez, H, et al, J of Alt
and Comp Med, 2015.
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PEDIATRIC SICKLE CELL ACTION PLAN: DECREASING ACUTE CARE
UTILIZATION FOR VASO OCCLUSIVE CRISIS

Deepti Kalluri, Jennifer Davila, Michael Rinke, Basirat Shoberu, Gifty Edusei, Janna
Rosario, Deepa Manwani, Kerry Morrone

Children's Hospital at Montefiore, Albert Einstein College of Medicine, Bronx, New York,
United States

Background: Vaso occlusive crisis (VOC) is the most common reason for hospital admissions
and emergency room visits in sickle cell disease (SCD). Multi-modal approaches suggest that
education of patients, caregivers, and the healthcare team are a key factor in reducing
readmission rates following hospitalization for children with VOC. There is a paucity of data on
parental understanding of pain medications on hospital discharge, a confusing and intense time
for families. This quality improvement (QI) project addresses staff and patient/parent knowledge
gaps by incorporating a sickle cell pain action plan (SPAP) into the discharge process.
Objectives: The global aim is to decrease 7 and 30-day readmission rates for VOC by 15% in a
pediatric sickle cell population in one year.

Design/Method: A multi-disciplinary team initiated a QI project at a single institution in April
2016. The key drivers comprised of pharmacy, nursing, pediatric residents, patient
representatives and pediatric hematologists. The SPAP was implemented upon discharge. The
SPAP was modeled on the success of the asthma action plan and provides a tool for patients to



use for decision making on their own pain management. The QI leader performed monthly
educational modules and sent weekly email reminders to leaders of inpatient team. PDSA cycles
were performed with pharmacy consults, and resident and nursing champions encouraging the
utilization the SPAP. Monthly run charts were created to assess 7 and 30-day readmissions.
Process measures were the number of pharmacy consults completed and surveys (5 point Likert
scale) of patient understanding post discharge. Pareto charts showed pharmacy consults were not
performed due to staffing and a new electronic medical record.

Results: Thirty-day readmission rates from April-July 2016 had a 36% reduction compared to
2015 data. August 2016 had staffing changes and rise of readmissions, but with implementation
of new team champions the subsequent months had 54% reduction in readmissions. Seven-day
readmissions have not changed. Of the patients/parents surveyed 86% and 91% strongly agreed
they knew which pain medications to administer and how to escalate care compared to 56% and
47% prior to the project. Ninety percent of the surveyed families agreed that the SPAP: helped
them understand their pain medications, remember the medication names, and that this was an
easy tool to understand and would be used again in the future.

Conclusion: VOC readmission rate can be decreased by using a teaching tool to enforce
medication understanding upon discharge.
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MANAGEMENT OF VASO-OCCLUSIVE EPISODE IN THE EMERGENCY
DEPARTMENT VERSUS HEMATOLOGY/ONCOLOGY DAY HOSPITAL OF A
CHILDREN'S QUATERNARY CARE CENTER

Kristine Karkoska, Banu Aygun, Joshua Rocker, Guillaume Stoffels

Cohen Children's Medical Center, New Hyde Park, New York, United States

Background: Acute vaso-occlusive episodes (VOE) are a major manifestation of sickle cell
disease (SCD), accounting for the majority of morbidity and hospital admissions. Consensus of
the American Pain Society and National Institutes for Health recommendations is to administer
the first dose of analgesics (an opioid and NSAID) within thirty minutes of triage with pain
reassessment every fifteen minutes.

Objectives: The goal of the present study is to compare the admission rate for VOE from our
institution’s Pediatric Ambulatory Chemotherapy and Transfusion Center (PACT) versus ED and
to determine which factors influence this outcome.

Design/Method: All PACT and ED patient visits for VOE were analyzed for the period of
February 2014 — May 2015. All patients through age 21 years were included, as well as the
following sickle cell disease genotypes: HbSS, HbSC, HbS [ thal+, and HbS Bthal0. Variables
assessed were timing from triage to administration of the first analgesic, choice and dosage of the
first analgesic, time to pain reassessment, and disposition. Statistical analysis was completed
using a combination of a univariable analysis comparing baseline data and a multivariable
analysis to control for differences in the latter.

Results: A total of 370 visits involving 140 children with SCD with a mean age of 10.9 £5.5
years (50% female) were evaluated for VOE during this time period. There were no differences
in demographic data between those coming to the PACT versus ED. In 66% of PACT visits and
41% of ED visits, the children received previous treatment at home with oral oxycodone and



ibuprofen (p=0.07). The initial pain score was lower in those coming to the PACT versus ED
(median=6 vs 7, respectively, p = 0.04). The timing from triage to the first analgesic was
significantly different between the PACT and the ED (median=32 minutes in the PACT versus
70 minutes in the ED, p<0.0001). The admission rate from the ED (57%) was significantly
higher than the PACT (29%) even when accounting for differences in baseline variables
(p=0.0004). Other variables influencing the rate of admission were fever at presentation and
initial pain score.

Conclusion: Even when accounting for the difference in the initial pain score upon presentation,
the rate of admission for VOE from the ED was significantly higher than admission from the
PACT. Improving the time to the administration of the primary analgesic may alter this outcome.
We are working with the ED to improve timely administration of analgesics.
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OPTIMIZING ELECTRONIC DOCUMENTATION OF VACCINE ADMINISTRATION
TO IMPROVE SICKLE CELL HEALTHCARE

Anthony Chuang, Hazel Villanueva, Melissa Belvedere, Geetha Puthenveetil

Children's Hospital of Orange County (CHOC), Orange, California, United States

Background: People suffering from Sickle Cell Disease (SCD) have poor splenic function
making them prone to infections from encapsulated bacteria, such as Streptococcus Pneumoniae,
Haemophilus Influenza Type b (HiB), and Neisseria Meningitides. At Children’s Hospital of
Orange County (CHOC), concern for our SCD patients not having updated vaccine
documentation was noted after recent Pediatric Intensive Care Unit (PICU) admissions for
treatment of the sepsis from encapsulated bacterial organisms.

Objectives: This project was initiated to put safety devices into place to ensure proper
documentation of receipt of the vaccinations as well as reconcile immunizations that were given
to our sickle cell patients at outside facilities, but not adequately documented.

Design/Method: From 8/12/15 to 12/12/16 health care providers and Information Technology
(IT) were involved in reviewing the original electronic medical records (EMR) of 44 sickle cell
patients at our institution. Issues noted upon analysis of the Cerner Electronic Medical System
included the lack of vaccine documentation, inability to automatically transfer immunization
records from the California Immunization Registry (CAIR) to a Cerner affiliated database, and
misinterpretation by medical providers in deciphering the status of the immune record for these
patients.

Results: Initial EMR overview of the vaccine records for our 44 active patients showed 0 of 44
patients had updated vaccine records. Further analysis showed only 1 of 44 patients had
documentation of the HiB vaccine, 5 of 44 patients had documentation of the 23-valent pneumo
vaccine, and 11 of 44 patients had documentation of the meningococcal vaccine. Upgrades were
then made to our Cerner EMR to implement an easy to use interface to upload vaccine records
and provide an easy visual display of the vaccinations to minimize any misinterpretation. Upon
completion of the upgrades, 41 of 44 SCD patients now had confirmed and updated vaccine
records. Moreover, of the 41 updated files, we noted that 100% had received their HiB vaccine,
68% had received the 23-valent pneumococcal vaccine, and 88% had received the
meningococcal vaccine.



Conclusion: EMR documentation that is accurate, complete, and easily decipherable has helped
CHOC identify which SCD patients require vaccinations. Moreover, the upgrades have
minimized the PICU admissions due to sepsis from encapsulated organisms for our SCD patients
during the time frame that this project was performed. This upgraded vaccine documentation
system will soon be used for people with immune deficiency or a history of bone marrow
transplant being treated at CHOC.
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SICKLE TREATMENT AND OUTCOMES RESEARCH IN THE MIDWEST (STORM) -
A REGIONAL NETWORK FOR IMPROVING THE MANAGEMENT OF SICKLE
CELL DISEASE

Lisa Shook, Christina Farrell, Sandra Fuller, Karen Kalinyak, Stephen Nelson, Brandon
Hardesty, Kay Saving, Wanda Whitten-Shurney, Julie Panepinto, Lori Crosby

Cincinnati Children's Hospital Medical Center, Cincinnati, Ohio, United States

Background: Sickle cell disease (SCD), which affects the red blood cell, is the most common
genetic disorder in the United States. There are approximately 100,000 patients with SCD in the
United States and approximately 15,000 in the Midwest. Sickle Cell Treatment and Outcomes
Research in the Midwest (STORM) is a six-state regional learning network funded by Health
Resources and Services Administration (HRSA) to improve outcomes for individuals with SCD
in Indiana, Illinois, Ohio, Michigan, Minnesota and Wisconsin. Led by the Cincinnati
Comprehensive Sickle Cell Center in collaboration with the James M. Anderson Center for
Health Systems Excellence, STORM brings together pediatric and adult providers to collaborate
with patients and families to 1) address the lack of provider’s knowledgeable evidence-based
management of SCD and 2) improve under-utilization of hydroxyurea by using provider
education strategies and quality improvement methods.

Objectives: STORM'’s global aim is to build a sustainable network to improve outcomes and
care for patients with SCD in the Midwest. Our current smart aim is to improve health for
patients with SCD, as measured by a 20% increase in the eligible number of patients prescribed
hydroxyurea, based on recommendations in the NHLBI Evidence-Based Management of SCD
guidelines.

Design/Method: STORM is utilizing the Institute for Healthcare Improvement Breakthrough
Series model to guide quality improvement work and engage all six sites in monthly Action
Period calls, localized Plan-Do-Study-Act (PDSA) cycles, and semi-annual “learning sessions".
“STORM is also using patient-level data focused on process and outcomes measures, including
hospitalizations, emergency department visits, pneumococcal vaccinations, as well as offering
and prescribing hydroxyurea. States enter data into REDCap and receive monthly run charts to
track both local and regional progress. The STORM network is guided by a Key Driver Diagram
to lead regional interventions to improve access to care; engage patients, families and healthcare
providers; and focus on appropriate medical management.

Results: Sites received training in QI methods and are now conducting site-specific QI projects
to address local needs. Regional data collection efforts are ongoing; currently, there have been
over 300 patients and 1700 patient encountered entered into REDCap. Preliminary results show
that the number of eligible patients prescribed hydroxyurea has increased 20% over time, and



100% of eligible patients have been offered hydroxyurea in the STORM network.

Conclusion: Preliminary data suggests that improvements will continue as sites become more
experienced in QI methods. More regional patient-level data will also become useful in guiding
future regional quality improvement efforts.
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INTRODUCING PREVENTATIVE CARE FOR CHILDREN WITH SICKLE CELL
DISEASE (SCD) IN NORTHERN HAITI

Emanise Muscadin, Michael Canarie, Philippa Sprinz

Hopital Sacré Coeur, Milot, Haiti

Background: Hopital Sacré Coeur in Milot is a 150-bed referral hospital in Northern Haiti, a
region with approximately 1 million inhabitants whose per capita income is roughly $800
US/year. SCD prevalence in this region is estimated at 15%. Many with this disease die
undiagnosed and untreated. Given limited resources and the high prevalence of SCD, a program
of prevention was undertaken by a staff pediatrician in the hospital, with support from a pediatric
hematologist and a pediatric intensivist both based in the US, initiating prophylactic penicillin
(PCN), and hydroxyurea (HU) according to guidelines.

Objectives: To introduce PCN and HU to selected children with SCD and to monitor
tolerability, toxicity, efficacy, and acceptability clinically and, for patients on HU therapy,
laboratory tests, with clinical guidance from the US based pediatric hematologist and medicines
supplied by Yale-New Haven Hospital.

Design/Method: Medications for this project (PCN 250 mg and HU 500mg, tablets) were made
available through an (ongoing) generous donation from Yale-New Haven Hospital. Beginning in
2015, the Medical Director of the Pediatric Sickle Cell Clinic at Hopital du Sacré-Coeur
identified candidates for therapy during their SCD clinic appointments or hospital admissions.
Patients were eligible for PCN if they had a diagnosis of SCD and for HU if they had HbSS
disease on hemoglobin electrophoresis and were able to tolerate HU in capsule form. Scripted,
verbal explanations of the medications, their effects, potential benefits and side effects were
given to parents prior to enrollment in the two programs. Verbal consent was obtained for each.
The PCN was dosed at 125 mg bid < 2 years and 250 mg bid > 2 <5 years of age. The HU was
dosed at 20 mg/kg/day rounded to the nearest whole capsule and complete blood counts with
differential and liver enzyme studies were monitored g 3 months.

Results: To date 27 patients have been identified with SCD. Seventeen patients have been
started on PCN. All five of those offered HU agreed to take it and be monitored. There have been
no side effects leading to discontinuation of the drugs. All continue to take the medicines at this
time.

Conclusion: Under careful, controlled circumstances and under the supervision of
knowledgeable, dedicated providers, PCN and HU can be introduced into a resource poor
community. With very limited resources (personnel and supplies) in an area such as Milot,
preventing complications of SCD is paramount to improving both quality of life and disease
survival.
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SEVERE LOSS OF CIRCULATING DENDRITIC CELL SUBSETS IN
SPLENECTOMISED CHILDREN WITH SICKLE CELL DISEASE

Mohamed-Rachid Boulassel, Amal Al-Naamani, Zahra Al-QOarni, Hanan Nazir, Ahmed Al-
Yarabi, Mohammad Hunieni, Abdulhakim Al-Rawas, Yasser Wali

Department of Allied Health Sciences, College of Medicine and Health Sciences, Sultan Qaboos
University, Muscat, Sultanate of Oman, Oman

Background: Splenectomy is the mainstay of long-term management of sickle cell disease
(SCD) patients with frequent splenic sequestration crisis. However, it exposes patients to
increased risk of infections, which remain major concern for both patients and clinicians.
Dendritic cells (DC) play a key role in priming immune responses against infections. To date,
limited information is available about DC subsets and their clinical relevance in splenectomised
children with SCD.

Objectives: To characterize the distribution of circulating DC subsets in relation to B cell
subsets and markers of SCD severity in well-defined group of splenectomised children with
SCD.

Design/Method: A total of 57 SCD children who underwent open splenectomy were
prospectively enrolled. Twenty eight age- and sex-matched healthy children were recruited as
controls. The indication of splenectomy was based on the history of patients, clinical
examination, hematological and radiological findings. The circulating DC subsets including
plasmacytoid DC (pDC) and myeloid DC (mDC) were phenotypically identified by the
expression of HLA-DR, CD123, CD11c, Lin and CD1d surface markers using 8-color flow
cytometry. The B cell subsets were characterized by the positive staining with CD19, CD24 and
CD38 surface markers. Comparisons among study groups were performed using unpaired t test,
while the Spearman’s correlation was used to assess associations.

Results: Compared to healthy controls, splenectomised children exhibited significantly lower
levels of pDC (P=0.02). Similarly, levels of mDC were significantly reduced in splenectomised
children compared to healthy controls (0.009). Interestingly, levels of pDC expressing CD1d, a
non-classical molecule that is critical for generating cytokines from innate cells, were
significantly reduced in splenectomised children compared to healthy controls (P<0.001). Levels
of memory B cells, but not total and naive B cells, were also significantly lower in
splenectomised children compared to healthy controls (P=0.02). The levels of pDC and mDC
were weakly associated with memory B cells (r=0.41, P=0.04), but not with age, total
hemoglobin levels at phlebotomy, baseline haemoglobin F, time since splenectomy, hydroxyurea
therapy and clinical severity.

Conclusion: Collectively, these findings show the existence of significant abnormalities in the
distribution of DC subsets, along with memory B cells, in splenectomised children, and this
could reflect a potentially altered responsiveness of these cells to mount a protective immune
response against pathogens seen in splenectomised children with SCD.
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HYDROXYUREA IMPROVES FEV1/FVC IN CHILDREN WITH SICKLE CELL
ANEMIA

Nnenna Ukachi, Elizabeth Fiorino, Meredith Akerman, Abena Appiah-Kubi, Maria
Santiago, Banu Aygun

Cohen Children's Medical Center of New York, New Hyde Park, New York, United States

Background: Pulmonary function abnormalities are prevalent in children with sickle cell anemia
(SCA) and correlate strongly with pulmonary complications. Hydroxyurea and transfusion
therapy decrease the risk of acute chest syndrome and other sickle cell complications but their
effect on pulmonary function test results has not previously been established. We sought to
describe the evolution of pulmonary function test results in our patients, and elucidate whether
hydroxyurea had any beneficial effects on pulmonary function over time.

Objectives: To compare at least 3 consecutive PFT results of patients on hydroxyurea with those
on no therapy, and to correlate PFT abnormalities with laboratory markers of SCD.
Design/Method: We performed a retrospective cohort study reviewing charts of patients
between the ages of 11 and 21 years who had undergone three or more consecutive PFTs at least
one year apart. We reviewed charts of patients who remained on Hydroxyurea (6 patients) for the
duration of consecutive PFTs as well as charts of patients on no therapy (6 patients) during that
period. We collected PFT parameters (FEV1, FVC, FEV/FVC, FEF25-75), laboratory results
obtained within 6 months of each PFT (white cell count, hemoglobin, reticulocyte count,
hemoglobin F, LDH) as well as clinical data (acute chest episodes, ICU admissions and
intubations, pulmonary hypertension on echo). We then analyzed each of the PFT outcomes
measures using a repeated measures analysis of variance (RMANOVA) models with a mixed
models approach.

Results: Compared to control subjects, hydroxyurea subjects had lower baseline percent
predicted FEV1 (70.5 vs 72.8), FEF25 - 75 (59.7 vs 63.3) and FEV1/FVC scores (92.7 vs 95.8)
at T1. Significant improvements in FEV1/FVC (95.5 vs 95.4) were seen in the hydroxyurea
cohort by the third measurement T3. FEV1 (75.7 vs 78.9) and FEF25-75 (71.9 vs 80.9) were also
improved at T3.

Conclusion: Our preliminary findings include a statistically significant association between
hydroxyurea therapy and increased FEV1/FVC (p = 0.0069) over time in patients with SCA. In
addition, although not statistically significant, FEV1 and FEF25-75% also increase over time in
these patients. Of note, these three parameters are related to obstructive pulmonary disease,
suggesting that hydroxyurea therapy may have a mitigating effect on the obstructive lung disease
in this patient population. The improvement in lung function does not seem to occur until after at
least 4 years following initiation of therapy. Data collection is ongoing, and further analysis is
required to establish and explore this association.
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ASSOCIATION OF METHYLTETRAHYDROFOLATE REDUCTASE A1298C AND
C677T POLYMORPHISM WITH VASO-OCCLUSIVE CRISIS IN SICKLE CELL
DISEASE
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Children Hospital, Cairo University, Cairo, Egypt

Background: Vaso-occlusion is a determinant for most signs and symptoms of sickle-cell
anemia (SCA). There is evidence that SCA and other chronic hemolytic anemia are characterized
by a hypercoagulable state with increased thrombin and fibrin generation as well as platelet
activation with an augmented risk for thromboembolic complications. Homocysteine is a sulfur
amino acid and a normal intermediate in methionine metabolism which when elevated,
contributes to thrombosis. Methylenetetrahydrofolate reductase (MTHFR) is an important
enzyme, which regulates homocysteine metabolism.

Objectives: The aim of the study was to assess the association between the C677T and A1298C
polymorphisms and the frequency of vaso-occlusive crisis (VOC) and the level of Homocysteine
and its relation to VOC in SCA.

Design/Method: A case- control study was carried over a period of one year at the Hematology
clinic, children hospital of Cairo University including 50 sickle cell disease patients in a steady
state (mean age; 6.2+ 2.55 years) together with 30 age, and sex matched apparently healthy
controls. Venous blood sample was aspirated from both groups to estimate complete blood
picture, Hb electrophoresis, serum homocysteine (by chromatography) and folic acid by ELISA.
C677T and A1298C polymorphism identification was done through tetra primer ARMS PCR.
Statistical analysis was done, using the student T-test, Pearson correlation analysis and y2test.
Results: Homocysteine level was significantly higher while folic acid level was lower in the
patients group compared with control group with P value > 0.01 and 0.02 respectively. A
significantly negative correlation was observed between Homocysteine level and folic acid level
(P=0.04). The correlation between the SCD genotypes and the occurrence of vaso-occlusive
event was significant (p = 0.04), with the majority of the cases occurring in patients with the Hb
SS genotype. Moreover, a strong positive correlation between homocysteine level and the
frequency of vaso-occlusive crisis was found (P= 0.04). Association between vaso-occlusive
events and polymorphism frequency showed no significant difference for both the C677T and
the A1298C polymorphisms P = 0.9 and P= 0.42 respectively.

Conclusion: (Homocysteine is elevated in SCA patients and is positively correlated with the
frequency of VOC while neither C677T nor A1298C MTHFR gene polymorphism are risk
factors for VOC in the studied group of patients. Further studies with larger number of patients
are recommended.
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TRANSCRANIAL DOPPLER ULTRASONOGRAPHY (TCD), ORGAN FUNCTION,
METABOLIC AND NUTRITIONAL STATUS IN CHILDREN WITH SICKLE CELL
ANEMIA: BASELINE DATA FROM THE EXTEND TRIAL
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Sickle Cell Unit, Caribbean Institute for Health Research, University of the West Indies,
Kingston, Jamaica

Background: Limited data are available on the efficacy of hydroxyurea in reducing neurological
risks of sickle cell anemia (SCA) in resource-limited countries like Jamaica, where the burden of
malnutrition, infectious co-morbidity and organ dysfunction is high.

Objectives: Expanding Treatment for Existing Neurological Disease (EXTEND,
NCT02556099) is a phase 2 clinical trial that investigates the efficacy of hydroxyurea treatment
in reducing transcranial Doppler (TCD) velocities in Jamaica.

Design/Method: Eligibility includes children with SCA, who were > 2 and <17 years, with
either conditional (170-199cm/sec) or abnormal (>200cm/sec) TCD velocities, or previous
clinical stroke. Hydroxyurea is escalated to maximum tolerated dose (MTD) during an 18-month
treatment phase. The primary endpoint is TCD velocity, while secondary endpoints include brain
magnetic resonance imaging (MRI) and magnetic resonance angiography (MRA), clinical and
laboratory parameters, growth, protein metabolism, and pulmonary function. At baseline children
were screened with TCD, hematology testing, brain MRI/MRA, anthropometry, pulmonary
function testing, and protein oxidation assessed with 13-C phenylalanine tracer.

Results: EXTEND enrollment was completed in April 2016. A total of 43 children (27 females,
16 males) were 7.7+2.6 years at enrollment and 36% (n=15) were malnourished (BMl-age z
score <-1). Children with prior stroke (N=10) had significantly higher TCD velocities (211+58
vs 17721 cm/sec, p<0.03), with lower hemoglobin concentration (7.4£0.9 vs 8.5+1.2, p<0.03)
than the conditional TCD group (N=27) or the abnormal TCD group (N=6), but there were no
significant differences in %HDbF or white blood cell count. All 10 children with stroke had
abnormal MRI/MRA with infarction and vasculopathy, and 8 had Moya-Moya, compared to only
~24% (N=8) of children with abnormal MRI/MRA in the abnormal and conditional TCD group
combined. The proportion of phenylalanine dose oxidized was 19.9£4.7% on mean intakes of
protein 2.2 g/kg/d and energy 55 kcal/kg/d. Among 33 children completing lung function testing,
8 had restrictive lung disease, 3 had obstructive or mixed lung function pattern, and 3
demonstrated bronchial hyper-reactivity. Diffusing capacity was decreased in five of 21 children
completing that test.

Conclusion: EXTEND participants in Jamaica with SCA and neurological disease have frequent
co-morbidities of malnutrition and lung dysfunction. Children with prior stroke have more severe
baseline neurological and hematological disease, compared to those with abnormal or conditional
TCD. The effects of hydroxyurea therapy on TCD velocity and stroke risk will be compared to
changes in anemia, protein metabolism, and lung dysfunction at study exit with long-term
follow-up.
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Background: Chronic transfusion therapy is used in sickle cell disease (SCD) for primary and
secondary stroke prevention. Chronically transfused patients accumulate iron at a rate of 0.3 to
0.4 mg/kg/day, with a large degree of interpersonal variability, both in serum ferritin [1] and in
liver iron concentration (LIC) [2-4]. Genetic modifiers could play a role in this variability, but
they have not been sufficiently investigated. Several candidate genes were found to be
significantly over or under expressed in a group of SCD patients with high LIC in comparison
with those with low LIC including GSTM1 (glutathione S transferase M1), elF5A, CCND1,
GNMT, and CCL18 genes [5]. GSTM1 plays an important role in detoxification of carcinogens,
therapeutic drugs and products of oxidative stress, by conjugation with glutathione. Importantly,
GSTML1 deletion has been noted to be associated with increased cardiac iron in thalassemia
major [6] and increased SCD severity [7]. However, prior studies of GSTM-1 in SCD were not
well controlled for iron chelation exposure and transfusion burden.

Objectives: To investigate the association of GSTM1 genotype and LIC among patients with
SCD and transfusional iron overload.

Design/Method: We compared LIC in children with SCD with a history of > 12 lifetime
erythrocyte transfusions stratified by GSTM-1 genotype. Baseline LIC was obtained within 3
months prior to starting chelation using R2*MRI and then again after initiation of iron chelation
with deferasirox or desferal (mean 21.02 months from baseline). A real time PCR was performed
to determine GSTML1 genotype. The primary outcome of LIC was controlled by the lifetime
cumulative transfusion burden corrected by weight (mL/kg).

Results: Thirty-three children with SCD (HbSS) with median age of 7.58 years (range 3.47-
18.12) were included. The GSTM-1 genotypes were: homozygous deletion (7), heterozygous
(15), and wild type (WT) (11). The overall LIC was 9.3 mg/g dry liver weight. Baseline LIC,
when controlled for transfusion burden, was lower for GSTM1 null genotype as compared to
wild and heterozygous genotypes [means: 8.3 (SD: 6.6), 8.2 (SD: 3.5), and 12.4 (SD: 6.3) mg/g
respectively, p-value=0.041)]. After chelation was initiated, patients with GSTM1 deletion
unloaded iron more slowly as compared to wild type and heterozygous genotypes: (GSTM-1
mean change: null=-0.17; heterozygous=-1.9; WT: -3.29 mg/g, p= 0.036).

Conclusion: Our findings suggest that although homozygous deletion of GSTM1 does not seem
to affect iron loading, it may reduce iron chelator effect during iron unloading phase. These
findings need to be confirmed in a larger cohort.
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INSTITUTIONAL ANALYSIS OF OBSTRUCTIVE PULMONARY DISEASE
INTERVENTION AS POTENTIAL ADJUVANT THERAPY FOR VASO-OCCLUSIVE
CRISIS

Lorraine Canham, Matthew Grant, Taumoha Ghosh, Ashley Munchel, Regina
Macatangay

University of Maryland Medical Center, Baltimore, Maryland, United States

Background: Asthma is a common comorbid condition in patients with sickle cell disease. It has
been well reported that patients with sickle cell and asthma have increased risk of morbidity and
mortality in regards to acute chest syndrome; however, limited research has been done to
establish the role of asthma in vaso-occlusive crisis. Prior work by this group demonstrated a



positive but incompletely characterized association between patients with comorbid asthma and
increased severity and frequency of pain.

Objectives: This study was designed to further identify and risk-stratify patients at increased
likelihood of vaso-occlusive complications with specific attention to smoke exposure and
pulmonary function testing (PFT) results.

Design/Method: After updating the existing institutional database, patients were identified with
sickle cell disease and asthma ages 6 to 12 years of age. An additional subset was identified as
phenotypic and age-matched controls. Rates of hospital presentations, frequency of pain crises,
presence of respiratory symptoms, and use of asthma medications, smoke exposure status, and
PFT results were retrospectively analyzed over a 5-year period. Data collection and
interpretation were accompanied by review of existing literature.

Results: A positive association was identified between patients with comorbid asthma and
increased vaso-occlusive crises, although a temporal relationship between respiratory symptoms
and pain onset could not be defined. A statistically significant association was seen between use
of asthma controller medications and decreased pain presentations (p<0.05). Smoke exposure
was not found to affect these relationships. Evaluation of PFT results indicated that not all
patients with a clinical diagnosis of asthma demonstrated obstructive disease but had other
abnormalities including restrictive patterns.

Conclusion: Respiratory-driven interventions may have a role in the management of sickle cell
vaso-occlusive crisis as evidenced by more frequent pain presentations in patients with asthma.
The data was not confounded by exposure to tobacco smoke. While pulmonary function testing
suggested that patients may have a multifactorial etiology of their lung disease, they still appear
to benefit from treatment with traditional asthma medications. Further study of the use of asthma
management as adjuvant therapy for with sickle cell is in progress with the intent to improve
pain management and decrease hospital encounters.
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TYPE 1 DIABETES MELLITUS AND SICKLE CELL DISEASE: A CASE SERIES OF
PEDIATRIC PATIENTS AT RAINBOW BABIES & CHILDREN'S HOSPITAL

Ajay Gupta, Andrea Mucci, Sarah Macl eish, Connie Piccone

UH Rainbow Babies & Children’s Hospital, Cleveland, Ohio, United States

Background: Type 1 Diabetes (DM1) is rarely described in conjunction with sickle cell disease
(SCD). The few published case reports infrequently report testing for antibody-positive
(Glutamic Acid Decarboxylase (GADG65), Insulinoma Antigen 2 (IA2)) disease. Furthermore, the
presence of SCD affects HbAlc measurements and provides an additional challenge in DM1
management. Fructosamine, a validated surrogate marker of short term blood glucose control,
must be used for monitoring.

Objectives: To identify pediatric patients with both DM1 and SCD cared for at UH Rainbow
Babies & Children’s Hospital.

Design/Method: A retrospective chart review of pediatric patients with a diagnosis of SCD, any
genotype, and DM1 was performed over a 3-year time period.

Results: From April 2013 to November 2016, approximately 1200 patients were followed for
DML1. About 250 children were followed routinely for SCD. We identified three African



American males with SCD and DM1, all of whom presented in DKA at their initial DM1
diagnosis. Patient 1: 9-year-old with SS disease complicated by dactylitis, vaso-occlusive crises
(VOC), acute chest syndrome (ACS), and splenic sequestration; diagnosed with DM1 at 4 years
of age; GADG65 positive (IA2 not tested).Patient 2: 9-year-old with SS disease complicated by
pneumococcal sepsis, dactylitis, VOC, splenic sequestration, cholecystitis, and iron overload
secondary to chronic transfusions for an abnormal transcranial doppler (TCD); diagnosed with
DM1 at 9 years of age; GADG65 and 1A2 positive. Of note, this patient has had previous HLA
typing significant for DRB1*13:01 and DQB1*06:09, a combination that may be associated with
DM1.Patient 3: 5-year-old with SC disease without significant complications; diagnosed with
DML1 at 4 years of age; GAD65 and A2 negative. All three patients have had persistently
elevated fructosamine levels despite being on adequate doses of insulin.

Conclusion: SCD poses potential management difficulties in DM1 evaluation and treatment.
Fructosamine levels in our patients remained elevated on insulin, either reflecting compliance
issues or lack of an established reference range in the SCD population. Moreover, the
combination of SCD and DML1 is less common in our population than would be expected based
on population data. It is possible that the inheritance of protective HLA haplotypes prevents SCD
patients from developing DM1, which is tightly associated with certain class 1l HLA genes. It is
also possible that protective structural alterations to the red blood cells might offer increased
resistance to environmental exposures and decreased autoimmune dysregulation, both of which
have been implicated in the pathogenesis of DM1.
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THE NEW ENGLAND PEDIATRIC SICKLE CELL CONSORTIUM (NEPSCC): A
SUCCESSFUL AND SUSTAINED COMMUNITY-PROVIDER PARTNERSHIP

Philippa Sprinz, Eileen Hansbury, Jacqueline Haley, Patricia Kavanagh, Anjulika Chawla

Hasbro Children's Hospital, Providence, Rhode Island, United States

Background: Sickle cell disease (SCD) affects approximately 100,000 individuals in the US.
Efforts have been directed towards improving the management of complications that individuals
with SCD experience: penicillin (PCN) prophylaxis study, the multi-center study of hydroxyurea
(HU) and stroke prevention trials. Although the NIH has provided guidelines based on these,
there remain significant gaps both in in best clinical practices and community support for
children with SCD and a pressing current need to address aspects of health, equity and racial
disparity in this population.

Objectives: For providers and support staff of children with SCD in the New England area to
work together to develop practice guidelines, community based participatory research with an
opportunity to share data, to share clinical experiences, and to provide community and provider
support for affected children and their families.

Design/Method: In 1999 Dr. Michael Osband of Boston Medical Center, Boston MA conceived
the idea of a regional consortium of pediatric SCD providers and reached out to the institutions
in the six New England States (Massachusetts, Rhode Island, Connecticut, New Hampshire,
Maine and Vermont) that provided care to children with SCD, to constitute membership. Dr.
Osband passed away in 2001 but his consortium continues, actively celebrating its 18th birthday
in 2017.



Results: Over time the NEPSCC has added members, including an American Red Cross staff
member, adult primary care and hematology providers, community based organizations, and an
institution outside New England: Wyckoff Hospital, Brooklyn, New York. Research from the
consortium includes one paper on obesity in SCD and a number of abstracts presented at national
meetings. There is currently a study across the consortium on the impact of HU in children. In
addition, through public-private partnerships, NEPSCC has held seven, annual, daylong
symposia, free of charge, for members and the greater regional SCD community. Topics
presented include pain management, describing conventional and alternative approaches,
indications for HU therapy, transition from pediatric to adult care, sickle cell trait, clinical trials,
and transplantation. NEPSCC has published handbooks for patients and their families and made
available social, legal and medical resources for the community both online and in print.
Conclusion: With a passion for improving the wellbeing of patients and a willingness to devote
time and energy (membership is entirely voluntary), it is possible to bring together a group of
likeminded providers and SCD community-based organizations to work at a regional level for
the betterment of children and families affected by SCD.
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GROWING UP WITH FANCONI ANEMIA: ADULT PATIENTS SOCIOECONOMIC
STATUS AND PERCEPTIONS OF THE IMPACT OF FANCONI ANEMIA ON THEIR
LIVES

Annette Urbanski, Marie Sweeten, Stella Davies

Cincinnati Children's Hospital Medical Center, Cincinnati, Ohio, United States

Background: Children with Fanconi Anemia (FA) face bone marrow failure in the first decade
of life and most need bone marrow transplant to survive. Improved transplant techniques mean
that most FA children now survive, and adult challenges are a more pressing issue. We
hypothesized that the constant uncertainty of future medical events, and recent changes in
outcomes might change life choices for patients with FA.

Objectives: Our goal was to define social, educational and economic achievement of adults with
FA, and describe the influence of a diagnosis of FA on stress, risk-taking and personal goals.
Design/Method: We designed a twenty question electronic survey in multiple-choice and free
text format. The FA family support group (Fanconi Anemia Research Fund) identified
approximately 200 adults with FA and distributed the questionnaire via email.

Results: Sixty FA adults (median age 29 years, range 18-64) responded to the questionnaire.
Overall, the group is well-educated, with all but 2 having at least some college, and 8 completed
graduate school. 56% of respondents were married or in a long-term relationship. 41% reported
thinking about FA at least daily when growing up, and more than 50% currently think about FA
daily. 60% of respondents reported that growing up, peers did not understand the impact of FA
on their lives. 30% of respondents acknowledged reckless life choices, with one reporting, “After
I survived, | wanted to live to the edge of the world”. When asked “How big of an impact did FA
have on shaping you into the person you are today?” 60% agreed that they never took a minute
for granted. Additional questions addressed regrets, advice to their younger selves, and impact of
changed prognosis, current anxieties and life priorities. 50% answered yes to the question
“Would there be something that you would change if you knew that life expectancy for people



with FA would increase dramatically within your lifetime?”” Respondents would have studied
more, paid more attention to relationships and worried less. When asked about current priorities,
50% selected family and friends over academics and work. 50% reported some regrets about past
choices, and when asked about current philosophy of life many reported living each moment to
the fullest.

Conclusion: These data indicate that FA had a profound influence on the majority of FA adults.
Despite this, the successful lives and achievements of most FA adults are important for providers
to share with parents raising children with FA.
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MULTICENTER COHORT STUDY EVALUATING INPATIENT MANAGEMENT OF
YOUNG WOMEN WITH HEAVY MENSTRUAL BLEEDING AND IRON
DEFICIENCY ANEMIA

Jacquelyn Powers, Joseph Stanek, Lakshmi Srivaths, Fareeda Haamid, Sarah O'Brien

Baylor College of Medicine, Houston, Texas, United States

Background: Under recognition of heavy menstrual bleeding (HMB) and resultant iron
deficiency anemia (IDA) can lead to emergent medical care and inpatient hospitalization.
Limited evidence describes the scope of this problem.

Objectives: To assess the frequency, clinical severity, and management of young women
presenting with IDA and HMB who require inpatient hospitalization.

Design/Method: This retrospective multicenter cohort study utilized the Pediatric Health
Information Systems (PHIS) administrative database. Subjects were 8 to 18 years of age,
admitted to a PHIS hospital between October 1, 2012 and September 30, 2015 with both HMB
and anemia as either a primary or secondary diagnosis code. International Classification of
Disease, Ninth Revision (ICD-9), Clinical Modification Code discharge codes confirmed the
presence of both conditions during admission. Patients with cancer, immune thrombocytopenic
purpura, and aplastic anemia were excluded. Pharmaceutical billing codes were assessed for iron
(intravenous and oral preparations), all hormone therapies, and all coagulants.

Results: A total of 1189 unique patients met inclusion criteria (median age of 14 years, range 8
to 18) for a total of 1239 admissions. Intensive care unit utilization occurred in 4.8% (n=60) of
admissions, and 68.4% (n=847) involved transfusions. Assessment for a primary bleeding
disorder was inconsistent, with complete blood counts, partial thromboplastin times (PTT), and
prothrombin times (PT) being the most commonly evaluated measures, occurring in 85%, 76.1%,
and 70.5% of admissions, respectively. Other hematologic assessments included factor levels
(61.2%), von Willebrand ristocetin cofactor (57.6%), fibrinogen (27.4%), and platelet studies
(platelet function analyzer and platelet aggregation, 15.7%). Laboratory iron measures including
serum ferritin, serum iron, and total iron binding capacity (TIBC) were assessed in 34.1%,
31.2%, and 26.2%. Hormonal therapies utilized included combined oral contraceptives in 62.6%
(n=776), conjugated estrogen or estradiol in 35.6% (n=440), and/or progestin therapy
(medroxyprogesterone, norethindrone, megestrol, levonorgestrel intrauterine device) in 14.2%
(n=176). Antifibrinolytics were administered in 8.2% (n=102). Iron therapy was prescribed in
only 62.3%, with 3.6% receiving intravenous iron and 60.8% prescribed oral iron.

Conclusion: We found that hundreds of adolescent girls with combined HMB and IDA are



hospitalized at U.S. children’s hospitals each year, with roughly 1 in 20 requiring ICU level care.
Future management guidelines should include early detection, optimal treatment protocols to
control acute bleeding, accurate diagnosis of primary bleeding disorders, appropriate iron
replacement therapy, and consistent follow-up for these high-risk patients.
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GERMLINE AND SOMATIC GENETIC CHARACTERIZATION OF SHWACHMAN-
DIAMOND SYNDROME
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Background: Shwachman-Diamond syndrome (SDS) is associated with exocrine pancreatic
dysfunction, increased risk of leukemia, and biallelic SBDS mutations in the majority of
individuals.

Objectives: Our objective was to characterize SBDS genotypes, somatic changes and associated
hematologic phenotypes within the North American SDS Registry.

Design/Method: Median age of subjects was 12.3 years (range,0.7-53). SBDS genetic reports
were available in 130 subjects.

Results: Eighty-two had biallelic SBDS mutations. Amongst those with biallelic SBDS
mutations, cytopenias were noted in all but one. Intermittent neutropenia was the most frequent
in 97% (n=70/72). Anemia and thrombocytopenia were seen in 53% (n=39/73) and 64%
(n=48/75). In 81 of 82 patients harboring biallelic SBDS mutations, at least one mutant SBDS
allele was the ¢.258+2T>C intron2 splice donor mutation. The mutation spectrum of the second
SBDS allele included missense, splice site, and truncating mutations. One subject lacked the
intron2 splice donor mutation, having ¢.183_184delTAInsCT and ¢.523 C>T mutations in SBDS
confirmed to be in trans. This results in the combination of a truncating p.Lys62X mutation with
a p.R175W missense mutation at a conserved residue predicted to be deleterious. This subject
had neonatal severe aplastic anemia requiring platelet and red cell transfusions with profound
neutropenia unresponsive to G-CSF and abnormal bone formation by morphology. The
€.258+2T>C variant expresses a low level of SBDS protein, so absence of this hypomorphic
allele may have contributed to this exceptionally severe phenotype.Marrow reports were
available for 67 subjects with biallelic SBDS mutations. Hypocellularity was noted in 79%
(n=49/62) and mild marrow dysmorphology in 58% (n=35/60). Clonal abnormalities developed
in 36%, the most common being del20q in 19% (n=12/64). One had isochromosome 7. Three
individuals developed AML. Twelve (15%) underwent hematopoietic stem cell transplantation
(HSCT), 10 for MDS or AML and 2 for severe aplastic anemia. Median age of the cohort with
del20q clones was 17 years (range, 10.8-29.3). Frequency of cytopenias was similar to that of
non-del20q subjects. All 12 were noted to have marrow hypocellularity, and 10 mild marrow
dysmorphology. In many the clone was persistent or grew over time, with longest duration of
14.4 years. Three with initially isolated del20q clones progressed to MDS with additional loss of



chromosome 7 (n=2), and progressive marrow dysplasia and falling blood counts (n=2). All three
underwent HSCT.

Conclusion: These data suggest SDS patients with del20q clones remain at risk for clonal
evolution. Higher patient numbers are needed to quantitate risk of MDS in SDS patients with
del20q.
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IMMUNOSUPPRESSIVE THERAPY FOR PEDIATRIC IDIOPATHIC SEVERE
APLASTIC ANEMIA
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Nelson, Parinda Mehta, Sharat Chandra, Kasiani Myers

Cincinnati Children's Hospital Medical Center, Cincinnati, Ohio, United States

Background: Aplastic anemia is a rare and life-threatening disorder, but treatment can result in
greater than 90% long-term survival. Pediatric idiopathic severe aplastic anemia (SAA) is
characterized by anemia, neutropenia, and thrombocytopenia, as well as a hypocellular bone
marrow. Choice of initial therapy is based on the availability of an HLA-identical sibling. In the
absence of a matched sibling donor, first line therapy consists of immunosuppressive therapy
(IST) with horse anti-thymocyte globulin (ATG), cyclosporine, and a short course of
corticosteroids, for the majority of patients. Eltrombopag is a synthetic non-peptide
thrombopoeitin (TPO) mimetic, which non-competitively binds to an alternate site on the TPO
receptor to promote hematopoietic stem cell growth in the bone marrow. It was originally
developed for the treatment of chronic immune thrombocytopenia, but recently has been added
to the standard IST regimen with encouraging results.

Objectives: Assess our institutional experience with the addition of eltrombopag to standard
ATG-based IST for the treatment of patients with idiopathic severe aplastic anemia.
Design/Method: Retrospective chart review.

Results: Nine pediatric patients (median age 10, range 3-16 yo) with SAA were treated at our
institution during the study period of November 2015 through January 2017. All 9 patients have
3 month follow-up data and 7 patients have 6 month follow-up data. All 9 patients met criteria
for severe aplastic anemia. Treatment with IST and eltrombopag was started at a median of 35
days from diagnosis. At 3 months, of the 9 evaluable patients, one patient achieved complete
remission (CR), 5 achieved partial remission (PR) denoted as transfusion independence, and 3
had no response (NR) giving a CR+PR response rate of 66.67%. Of the 7 evaluable patients at
six months, one was in CR, 5 were in PR, and 1 had NR yielding a CR+PR response rate of
85.71%. Two of the NR patients at 3 months were PR at 6 months. Median time to achieve an
ANC >500 was 14 days, ANC >1000 was 31 days, and platelet count >50K was 120 days.
Median time to transfusion independence for both platelets and packed red blood cells was 54
days. No patients required hematopoietic stem cell transplant during the study period and one
patient relapsed at 314 days post-1ST.

Conclusion: The addition of eltrombopag to standard IST appears promising in our small cohort
of pediatric patients with SAA, and is worth continued investigation.
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AUTOIMMUNE HEPATITIS-ASSOCIATED APLASTIC ANEMIA IN PEDIATRIC
PATIENTS: A SEARCH FOR RISK FACTORS

Hongloan La, Helkha Peredo-Pinto

Medstar Georgetown University Hospital, Washington, District of Columbia, United States

Background: Hepatitis-associated aplastic anemia is a well-recognized phenomenon. Aplastic
anemia (AA) develops 2-3 months after the diagnosis of acute hepatitis, affecting young-aged
males and is thought to be an immune-mediated process. However, no studies have looked into
autoimmune hepatitis-associated aplastic anemia.

Objectives: To determine demographics, serological or pathological factors that can be used to
predict the development of AA among patients with autoimmune hepatitis (AH).
Design/Method: Medical records of 0-18 years old patients from 2005-2015, found via ICD-9
code for AH (#571.42), were retrospectively reviewed. AH was defined as presence of
autoantibodies or scores 10 or above using the Revised International AH Group Scoring System.
AA was defined as bone marrow hypocellularity for age and absent malignant infiltrates or
fibrosis. Continuous and categorical variables were compared between autoimmune hepatitis
only group (AH group) and autoimmune hepatitis-associated aplastic anemia group (AHAA
group).

Results: Forty-five medical charts were reviewed, 20 patients met criteria for AH and had data
available for review. Fifteen patients (75%) did not develop AA while 5 patients (25%) did.
Average age of AH diagnosis was 12.8 and 10.6 years in the AH and AHAA groups,
respectively. Average alkaline phosphatase (AP), direct bilirubin (DB) and total bilirubin (TB)
levels were 331.3unit/L, 7.6mg/dL, and 59.3mg/dL in the AH group versus 492unit/L,
11.3mg/dL and 17.2mg/dL in the AHAA group. All P-values <0.05. Comparison of other
variables was not statistically significant. Average absolute neutrophil count, hemoglobin and
platelets were comparable among both groups. Autoantibodies were present in 12 patients (80%)
of the AH group and 1 patient (20%) of the AHAA group. Average number of days to
normalization of liver enzymes after treatment is 110days in AH group and 58days in AHAA
group. Average number of days from AH to diagnosis of AA is 60.8 days and average AST and
ALT at that time were 24.4unit/L and 129.4unit/L.

Conclusion: Average age of onset of AH is in the late pre-adolescent period. Patients who
develop AA are more likely to have higher AP, DB, and TB levels and absence of autoantibodies
than those who do not develop AA. Bone marrow functions are normal at the time of diagnosis
of AH for both groups. AA develops about 2 months after diagnosis of AH during which liver
enzymes are normalizing and the normalization occurs sooner than patients who do not develop
AA. Larger, multi-institutional prospective studies of this rare disease may show more
statistically significant biomarkers that can be used to predict development of AA among AH
patients.
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SIGNIFICANTLY DECREASED SKIN INTEGRITY IN PATIENTS WITH FANCONI
ANEMIA



Adam Nelson, Marion Brusadelli, Stella Davies, Parinda Mehta, Kasiani Myers, Susanne
Wells

Cincinnati Children's Hospital Medical Center, Cincinnati, Ohio, United States

Background: Fanconi Anemia (FA) is a rare inherited disorder involving defective DNA repair
mechanisms that leads to bone marrow failure. Patients with FA are at risk of other cancers,
particularly squamous cell carcinoma (SCC) of the head and neck and ano-genital region. SCCs
originate from keratinocytes in the epidermis and we know skin barrier function is crucial for
skin integrity. We hypothesized skin integrity is decreased in FA patients compared to controls,
which may contribute to SCC development.

Objectives: We tested and compared skin integrity using time to skin blister formation in
patients with FA and control subjects.

Design/Method: We used a negative pressure generating machine to form a small blister on the
skin of subjects. The machine was applied at the same location (forearm) for all subjects.
Standard operating procedures were used for all subjects, including generation of 200mmHg
negative pressure on the skin surface. Time from negative pressure initiation to first appearance
of skin blister was obtained for each subject.

Results: A total of 17 subjects were enrolled in the study. In the control group, there were 9
subjects (5 male and 4 female) with a median age of 18 years (13 to 22 years). The median time
to blister formation for this group was 41 minutes (range 31 to 48 minutes).A total of 8 subjects
with FA were evaluated. There were 5 female and 3 male subjects, with a median age of 18 years
(12 to 25 years). The median time to blister formation was 21 minutes (range 19 to 24
minutes).The difference in time to blister formation was statistically different between the two
groups (p <0.0001).

Conclusion: There is a significantly reduced time to blister formation in patients with FA
compared to control subjects. This may represent decreased skin barrier integrity in patients with
FA, which may allow exposure to environmental antigens to deeper layers of the skin and may
contribute to increased risk of SCC development. Further experiments are needed to confirm
these findings and explore mechanistic pathology involved in defective skin integrity in patients
with FA.
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USE OF ELECTRONIC CONSULTATION SYSTEM TO IMPROVE ACCESS TO
CARE IN PAEDIATRIC HEMATOLOGY/ONCOLOGY

Donna Johnston, Kimmo Murto, Julia Kurzawa, Clare Liddy, Erin Keely, Lillian Lai

Children's Hospital of Eastern Ontario, Ottawa, Ontario, Canada

Background: Electronic consultations (eConsult) allow for communication between primary
care providers (PCPs) and specialists in an asynchronous manner. EConsults allow for easier
access to specialists with the many associated benefits. The eConsult service has been shown to
improve access of primary care providers (PCPs) to specialty expertise without the need for face-
to-face consultation, which in turn should decrease wait times for patients. They have also been



shown to decrease anxiety in patients.

Objectives: This study examined provider satisfaction, topics of interest and efficiency of
eConsult in pediatric hematology/oncology service delivery in Ottawa, Canada.

Design/Method: We conducted a cross sectional assessment of all the eConsult cases directed to
pediatric hematology/oncology specialists using the Champlain BASE™ (Building Access to
Specialists through eConsultation) eConsult service from June 1, 2014 to May 31, 2016. The
eConsults were all reviewed by one pediatric hematologist/oncologist and categorized into
pediatric hematology/oncology topic by the same clinician. Data on use of the eConsult service
was collected.

Results: Pediatric hematology/oncology consults accounted for 8% of all pediatric eConsults
during the study time period. Only general pediatrics (37%), orthopedics (15%) and psychiatry
(12%) had more consultations for pediatric patients. The time spent on the electronic consult was
less than 10 minutes in 84 of 85 cases, and 10-15 minutes in only one case. The majority of
eConsults were pediatric hematology (77/85 or 90.5%) as opposed to pediatric oncology (8/85 or
9.5%). The most common consult was for anemia (23.5%) followed by hemoglobinopathy
(12.9%), bleeding disorder (11.8%) and thrombotic state (8.2%). PCPs rated the eConsult service
as very good or excellent in 95% of cases. The comments were very positive (for example
“really helpful to get information so quickly. It's easier than a phone consult as you don't have to
play phone tag and they can review when they are free and same for referring MD.”). Fifty-five
percent of PCPs reported to have received good advice for a new course of action and 41%
confirmed their original care plan. Forty percent of referrals were avoided as a result of the
eConsult, and in 8% a referral was not originally contemplated but now initiated.

Conclusion: This study showed successful implementation and use of the eConsult service for
pediatric hematology/oncology. It resulted in avoidance of a large number of face-to-face
consultations, and was very well rated by PCPs. The consultation topics identified areas for
continuing medical education.
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PAROXYSMAL NOCTURNAL HEMOGLOBINURIA: A5-YEAR INSTITUTIONAL
REVIEW

Hope Wilson, Stephanie Moss, Matt Stark, Renee Gardner, Pinki Prasad, Lolie Yu, Maria
Velez

Louisiana State University Health Sciences Center/Children’s Hospital New Orleans, New
Orleans, Louisiana, United States

Background: Paroxysmal nocturnal hemoglobinuria (PNH) is an acquired clonal hematopoietic
stem cell disorder characterized by intravascular hemolysis and bone marrow failure with
potential to evolve into myelodysplasia or acute non-lymphoblastic leukemia. It is a rare disorder
with only an estimated 400-500 cases diagnosed in the United States each year. Approximately
10% of these cases occur in the pediatric population.

Objectives: During the 5-year study period, an increased number of patients presented to our
institution with pancytopenia and biopsy proven bone marrow hypoplasia fulfilling diagnostic
criteria for aplastic anemia (AA) and were found to have an underlying PNH clone.
Design/Method: After obtaining approval from our Institutional Review Board, we conducted a



retrospective chart review of children presenting with pancytopenia/AA from 2010-2015 who
were subsequently diagnosed with PNH. Data collected included demographic information along
with presenting symptoms, laboratory findings, diagnosis, and treatment. PNH clones were
detected by flow cytometry using CD55 and CD59 surface molecules and fluorescently labeled
aerolysin, a marker for glycosyl phosphatidylinositol-anchored proteins, which are absent in
PNH.

Results: Six children with AA and PNH clonality were identified: 2 females/4 males, 3 African
American/3 Caucasian; ages 10 to 17 years (median age of 11.5 years). Ethnicity, sex, and
geographic location were not correlative. Four of the patients met criteria for severe AA per
published standards with mean hemoglobin, white blood cell and platelet counts of 5.95 g/dL,
2.48x10"3/UL and 9x1073/UL, respectively. Three patients underwent hematopoietic stem cell
transplant (HSCT): two developed an increased PNH clone size despite immunosuppressive
therapy (IST, anti-thymocyte globulin and cyclosporine) while the third patient had no evidence
of bone marrow recovery and was taken for HSCT at the treating physician’s discretion. Two of
the 3 remaining patients continue on IST. All patients are alive and transfusion independent.
None of the patients developed thrombotic events, myelodysplasia or hematologic malignancy.
Conclusion: Our study highlights an increase in pediatric patients presenting to our institution
with AA and subsequent detection of PNH clonality. Although rare, PNH is an important cause
of bone marrow failure/AA in children and is often overlooked. We present this small series of 6
patients to underscore the importance of considering PNH early on in the differential diagnosis
and evaluation of children presenting with AA. A high index of suspicion along with close
collaboration between pediatric hematology and pathology has allowed us to expedite the
diagnosis and initiate appropriate therapy, which are critical in successful management of
patients with PNH.
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PREVALENCE OF CLINICALLY SIGNIFICANT PRENATAL RED BLOOD CELL
ALLOANTIBODIES

Jonathan Sgro, Russel Ombao, Monique Anderson, Thivia Jegathesan, Elizabeth
Krok, Douglas Campbell, Jillian Baker, Katerina Pavenski

St. Michael's Hospital, Toronto, Ontario, Canada

Background: Clinically significant red blood cell (RBC) alloantibodies may develop as a result
of previous pregnancies and/or transfusions. If the fetus inherits the cognate antigen from the
father, Hemolytic Disease of the Fetus and Newborn (HDFN) may result in neonatal anemia and
severe hyperbilirubinemia. The use of Rh immunoglobulin (RhIG) during pregnancy has
decreased the incidence of HDFN due to anti-D, yet HDFN due to the other clinically significant
antibodies continues to be of great concern.

Objectives: To determine the frequency of: a) clinically significant RBC alloantibodies in
prenatal specimens at a single tertiary centre over a 10 year period; b) at risk pregnancies and
their fetal and neonatal outcomes.

Design/Method: Data were collected from the Transfusion Medicine Laboratory Information
System, antibody investigation charts, and electronic patient charts at St. Michael’s Hospital
(SMH), Toronto, Ontario, Canada. We reviewed all ABO/Rh and antibody screen tests



performed between January 1, 2006 and April 1, 2016, retrospectively. To avoid confounding,
neonates with ABO incompatibility between mother and fetus/newborn were excluded from the
outcome analysis.Average monthly statistics for ABO/Rh and antibody screen were used to
calculate percentage of positive screens in prenatal versus all specimens. The frequencies of
clinically significant RBC alloantibodies and at risk pregnancies (defined by presence of antigen
against maternal antibody on cord testing) were recorded. This study was approved by the SMH
Research Ethics Board.

Results: Pregnant patients accounted for 27% of all specimens tested for ABO/Rh and antibody
screen. The prevalence of a positive antibody screen was 3.6% for all patients tested, and 1.4%
among pregnant patients. Over 10 years, 300 pregnant patients had a positive antibody screen
and 50% had clinically significant RBC alloantibodies. A total of 173 RBC alloantibodies were
identified, with Rh antibodies being the most common (84%). Anti-D was identified in seven
pregnancies, where anti-D alloimmunization may be due to failure to administer prophylactic
RhIG or for reasons not described on the patient charts. There were 47 pregnant patients, and 53
deliveries with clinically significant antibodies; 31 neonates were positive for the corresponding
antigen and deemed to be at risk for HDFN.

Conclusion: Rh alloantibodies, including anti-D, continue to be the most prevalent clinically
significant antibodies detected in prenatal specimens. Data collection and analysis is ongoing.
Fetal and neonatal outcome data is being collected.

Poster # 220

DNAJC21 FOUNDER MUTATION IN FOUR PATIENTS: CONFIRMATION OF THE
LINK WITH BONE MARROW FAILURE AND EXPANSION OF THE PHENOTYPE

Guylaine D'Amours, Fatima Lopez, Julie Gauthier, Virginie Saillour, Christina
Nassif, Véronigue-Anne Pelletier, Yves Pastore, Sonia Nizard, Jean-Francois
Soucy, Emmanuelle Lemyre, Jacques Michaud

CHU Sainte-Justine, Montreal, Quebec, Canada

Background: We studied 2 siblings and 2 double cousins from a First Nation community, who
presented postnatal growth retardation, global developmental delay, skin, teeth and hair
abnormalities, hyperlaxity, and bone marrow failure. In addition, all patients had short telomeres,
and 2 of them eventually developed skeletal abnormalities consistent with
spondyloepimetaphyseal dysplasia. These features strongly suggested an inherited bone marrow
failure syndrome, such as Dyskeratosis congenita (DC), Shwachman-Diamond syndrome (SDS),
Rothmund-Thomson syndrome, or Poikiloderma with neutropenia. However, they all lacked
many classical features found in these conditions and single gene sequencing failed to identify a
mutation in any of the associated genes.

Objectives: Recognize the link between homozygous mutations in DNJAC21 and Bone marrow
failure syndrome. Assess a novel homozygous variant in DNAJC21 and infer its clinical
significance. Describe the extended phenotype presented by individuals carrying homozygous
mutations in DNAJC21. Acknowledge the presence of a founder mutation in a First Nation
population.

Design/Method: Considering the common ethnic origin and similar clinical features, we
hypothesized that the same homozygous mutation was likely responsible for this condition in all



patients, and performed exome sequencing on the proband’s blood.

Results: We identified a homozygous variant (NM_001012339:exon2:¢.A100G:p.K34E) in
DNAJC21, a gene recently linked with Bone marrow failure syndrome 3 (BMFS3) [Tummala H.
et al.]. This variant was predicted damaging by all in silico prediction algorithms. All affected
individuals were confirmed to be homozygous for this variant by Sanger sequencing and
available parents were all found to be heterozygous.

Conclusion: This is the first report of this specific variant in DNAJC21, which supports the
association reported by Tummala et al. with bone marrow failure. Its ihneritance pattern is
consistent with a founder mutaiton in this First Nation population. We describe in detail the
characteristics of our patients, and expand the phenotype associated with this new syndrome. Our
findings also suggest that DNAJC21, in addition to its role in ribosome biogenesis, may be
involved in telomere maintenance, making it the latest gene associated with telomeropathies.
(Tummala H. et al., Am J Hum Genet. 2016)
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PERSISTENT HEMOLYTIC DISEASE OF THE NEWBORN DUE TO BREAST MILK
TRANSMISSION OF ANTI-D OR ANTI-JKA ALLOANTIBODIES

Alexis Leonard, Lauren Hittson, Deepika Darbari, Jennifer Webb

Children's National Health System, Washington, District of Columbia, United States

Background: Alloantibodies against more than 50 non-ABO blood group antigens have been
implicated in hemolytic disease of the newborn (HDN) and are expected to wane 6-8 weeks after
delivery. Persistent anemia beyond this time leads to the hypothesis of continued exposure to red
blood cell (RBC) alloantibodies via breast milk, which has not been previously reported.
Objectives: To investigate the presence of RBC alloantibodies in maternal breast milk as a
factor contributing to persistent HDN.

Design/Method: Direct coombs testing and serum antibody titers were followed in three
neonates with either anti-D or anti-Jka HDN. Maternal serum and breast milk was tested for the
presence of anti-D or anti-Jka antibodies and titers were performed. Maternal serologic testing
used standard blood bank methods, with antibody titers performed at room temperature by tube
method using LISS as enhancement. Fresh breast milk samples were tested at room temperature
for the presence of antibodies using indirect anti-globulin methods with standard agglutination
scoring. Breast milk titers were performed using tube method without enhancement media. Fresh
breast milk from an O positive, antibody negative donor was used as control for any reactivity
that may have been due to milk solids or proteins alone.

Results: Three full term breastfed infants were admitted to neonatal intensive care units in the
first weeks of life for severe hemolytic anemia due to Coombs positive, IgG mediated hemolysis.
Two infants had 4+ anti-D Rh HDN while the third infant had HDN due to anti-JKa. The anemia
persisted beyond 2 months in patient 1, and beyond 4-6 weeks in patients 2 and 3 despite RBC
transfusions. Given continued need for RBC transfusion at 2 months in patient 1 with persistence
of 4+ anti-D serologic testing, antibody testing was done on maternal breast milk which
confirmed anti-D positivity. Similar breast milk and maternal serologic testing was confirmed in
patients 2 and 3. Peak breast milk titer was 1:512 (patients 1 and 2) and 1:2 (patient 3), with peak
maternal plasma titers of 1:4069, 1:8, and 1:256 respectively. Patient 1 had resolution of anemia



by 4 months after cessation of breastfeeding at 2 months, whereas patient 2 was able to continue
breastfeeding with gradual improvement of anemia and resolution of alloantibodies. The
evaluation of patient 3 is ongoing.

Conclusion: Utilizing a unique application of a blood bank methodology we demonstrate that
maternal RBC alloantibodies present in breast milk may be clinically significant in patients with
prolonged recovery from HDN.
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NEUTROPENIA AS A PRESENTING FEATURE OF HYPERZINCEMIA DUE TO
MUTATION IN PROLINE-SERINE-THREONINE PHOSPHATASE-INTERACTING
PROTEIN 1 (PSTPIP1)

Saman Hashmi, Rosa Diaz, Jenny Despotovic, Eyal Muscal, Katie Bergstrom, Alison
Bertuch

Texas Children's Hospital/Baylor College of Medicine, Houston, Texas, United States

Background: The differential diagnosis of a child presenting with neutropenia is broad.
Children with neutropenia and associated constitutional symptoms such as fever, fatigue and
pain undergo evaluation to rule out a variety of conditions including malignancy, bone marrow
failure disorders, autoimmune disease and nutritional deficiencies. Here we describe two patients
seen at a large referral center for evaluation of severe neutropenia, who were ultimately
diagnosed with proline-serine-threonine phosphatase-interacting protein 1 (PSTPIP1)-associated
myeloid-related proteinemia inflammatory (PAMI) syndrome (also called
hyperzincemia/hypercalprotectinemia) after extensive testing failed to identify the cause of their
neutropenia. PAMI syndrome is a rare autoinflammatory disease characterized by periodic fever,
skin and/or joint inflammation, arthralgia, failure to thrive, lymphadenopathy,
hepatosplenomegaly, hematologic abnormalities and elevated inflammatory makers and zinc
levels.

Objectives: To describe a rare cause of neutropenia.

Design/Method: Retrospective review of the electronic medical record and review of the
literature.

Results: Case 1. A 12-year-old girl was referred for neutropenia and concern of bone marrow
failure (BMF) disorder due to a family history of myelodysplastic syndrome and pulmonary
fibrosis. The patient had significant long-standing history of polyarticular joint pains and
difficulty walking. Testing for anti-neutrophil antibody, HIV, vitamin B12, folate, copper,
hemoglobin profile and Fanconi anemia were normal. Detailed telomere length testing was
significant for very short telomeres which, coupled with her family history, was suggestive of
dyskeratosis congenita (DC). Bone marrow biopsy showed normal cellularity with no dysplasia
or cytogenetic abnormalities, suggesting that her DC was preclinical and likely not the cause of
her neutropenia. Subsequently, a customized next-generation sequencing (NGS) panel identified
a heterozygous pathogenic variant in the PSTPIP1 gene (p.E250K), in addition to a novel TERT
variant (p.F693C) of unknown significance which was likely related to her subclinical DC. Case
2. A 7-year-old girl, former 28-week premature infant, presented with osteomyelitis and was
incidentally found to have severe neutropenia. The patient had pancytopenia since birth and
hepatosplenomegaly since 3 years of age. Work up of neutropenia in the past had been negative.



Bone marrow biopsy showed features consistent with autoimmune myelofibrosis. This patient
also had intermittent bilateral hip and knee pain since 2 years of age. Whole exome sequencing
revealed a likely pathogenic PSTPIP1 variant (p.E257K). Zinc levels and serum inflammatory
markers were significantly elevated in both patients.

Conclusion: PAMI syndrome is a rare cause of neutropenia. Measuring inflammatory markers
and zinc levels should be considered in children with unexplained neutropenia and inflammatory
symptoms.
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IMMUNE THROMBOCYTOPAENIA AS A PRESENTING FEATURE OF ACQUIRED
CYTOMEGALOVIRUS INFECTION IN YOUNG INFANTS- A SINGLE CENTRE
STUDY FROM SINGAPORE

Rajat Bhattacharyya, Ah Moy Tan, Michaela Seng, Natalie Tan, Raymond
Tanugroho, Prasad lyer

K. K. Women's and Children's Hospital, Singapore, Singapore

Background: Immune thrombocytopaenia (ITP) secondary to cytomegalovirus (CMV) infection
is a well-recognized phenomenon in Asia where prevalence of early CMV infection is high but
very little is known about this association in very young infants.

Objectives: To study the clinical characteristics of young infants (1-3 month age group)
presenting with ITP secondary to acquired cytomegalovirus infection.

Design/Method: This is a retrospective study from January 2012- August 2016 of all young
infants of 1-3 month age group who were diagnosed with immune thrombocytopaenia and a
confirmed cytomegalovirus infection in our institution. Clinical features, blood parameters,
treatment offered with response and outcome were analyzed.

Results: Total of 8 babies of age 6 weeks to 15 weeks were admitted with ITP secondary to
acquired CMV infection in this period. All were born after uneventful pregnancy, none had any
stigmata of congenital CMV infection or any other clinical concerns. Sites of bleeding were skin
bruises only in 6/8 and two had additional mucosal haemorrhage in the form of gastrointestinal
haemorrhage and epistaxis. Platelet count at presentation was 0-17 X 109/L, 6/8 had platelet of
<10 X 109/L. Blood transfusion and platelet transfusion were necessary in 1 baby each for
significant mucosal haemorrhage. Mild transaminitis were noted in 3/8 babies. Diagnosis of
acquired CMV infection was confirmed by positive urine CMV PCR in all babies combined with
CMV IgM positivity in 3/8 and blood PCR positivity of 3-4.7 logs in 4/8 where blood PCR was
done. Specific immunotherapy with IVIG was done in 5/8 babies and 3/8 recovered without any
treatment. IVIG dose used was 1g-3g/kg. CMV specific treatment was necessary in only 1 baby
who was refractory to IVIG initially and had mucosal haemorrhage needing platelet transfusion
and responded to 3rd does of IVIG (1g/kg) only after treatment with IV ganciclovir was initiated.
All babies achieved complete remission with normalization of platelet count ranging 1-4 weeks
after initial presentation and remains well with no long term clinical concerns

Conclusion: Acquired CMV infection at a very