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were harvested and centrifuged, and the supernatants were
collected for performing ELISA for quantifying IL-8
concentrations in triplicate (human IL-8 ELISA development
kit PreproTech EC, determined at 405 nm on a SpectraMax
reader, and calculated using the standard curves plotted
from serially diluted standard solutions in MS Office Excel
2007).

Results: First, the polyacrylamide gel in silver staining
showed absence of the O-antigen in the complex of LPS
purified from S. Typhimurium AwzxE. Second, the IL-8
secretion was significantly decreased in the Caco-2 cells
infected with S. Typhimurium AwzxE compared with those
cells infected with S. Typhimurium wild-type SL1344
(117.8 + 35.3 pg/ml vs. 159.9 + 26.7 pg/ml, p < 0.05).
Third, the IL-8 secretion levels were significantly attenuated
in the HT-29 cells infected with S. Typhimurium AwzxE
compared with those cells infected with S. Typhimurium
wild-type SL1344 (36.2 + 7.5 pg/ml vs. 276.4 + 64.1 pg/ml,
p < 0.05). In addition, the IL-8 secretion was also
significantly decreased in the HT-29 cells treated with the
purified LPS from S. Typhimurium AwzxE compared with
those cells treated with LPS from S. Typhimurium wild-type
SL1344 (23.8 £ 1.9 pg/ml vs. 141.5 £ 34.8 pg/ml, p<
0.05).

Conclusions: The wzxE gene is required for biosynthesis of
O-antigen in lipopolysaccharide of S. Typhimurium. The
wzxE gene of S. Typhimurium is also responsible for
induction of IL-8 secretion from human intestinal epithelial
cells after bacterial infection. Our study provides a novel
evidence in the role of wzxEin pathogenicity of S.
Typhimurium in human intestinal epithelium.

Genomic and Gut Microbiota Significances of Two Biliary
Atresia Infants with Distinct Outcome
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Hsin-Yeh Lin, Shih-Yen Chen, Chi-Neu Tsai, Wen-Shan
Chiang, Hsun-Ching Chao, Ming-Wei Lai, Chien-Chang
Chen, Cheng-Hsun Chiu, Jin-Yao Lai

Department of Pediatrics, Chang Gung Children’s Medical
Center, Chang Gung Memorial Hospital, Taoyuan, Taiwan
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Background: The impact of gut microbiota and genomic
correlation on infantile biliary atresia is of limited study.
Our study analyzed the genetic and gut microbiota
differences of two biliary atresia infants with distinct
disease outcome.

Methods: Two biliary atresia (BA) infants received Kasai’s
operation before 60 day-old of age. The infant with good
outcome (BA-G) had jaundice resolved gradually within
one month while the other infant with poor outcome (BA-P)
has progressive liver cirrhosis and finally underwent liver
transplantation when 6-month-old. Their fecal samples were
collected at two time points with interval of 1 month.
Universal primers for the 16S variable regions V1-3 and
V3-5 were used for polymerase chain reaction (PCR)
amplification. Sequences were aligned and microbiota
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composition was characterized compared to the Human
Microbiome Project (HMP) database. The genome of these
two BA patients were analyzed via Affymetrix SNP6.0 to
disclose fragment aberration exists.

Results: A significantly decreased Shannon diversity index
(entropy score) of the intestinal microbiota in patient with
poor outcome (BA-P1, 1.8; BA-P2, 1.6) compared to the
patient with good outcome (BA-G1, 3.0; BA-G2, 3.5) and
healthy infant (3.2). Greater richness in phylum level of
Bacteroidetes in patient with poor outcome, Proteobacteria
in patient with good outcome, and Firmicutes in healthy
infant were disclosed. Other than decreasing in microbial
diversity, the patient with poor outcome had abundance
(80%) in species of Enterobacter, Bacteroides and
Clostridium which is different from that of patient with
good outcome, who showed abundance (near 90%) of
Escherichia, Enterobacter and unclassified Enterobacteriaceae.
Further analysis demonstrated an overall significant higher
richness in Bacteroides (P< 0.01) in patient with poor
outcome and Escherichia in patient with good outcome (P=
0.03). In healthy infant, the species of Firmicutes phylum
including Clostridium sensu stricto, Veillonella, and
Streptococcus composed the predominant taxa. A significantly
increased species composition of Bifidobacterium breve (P=
0.0159) was found in the later phase of good-outcome
patient compared to its early phase. Genomic analysis
showed the poor outcome patient with a deletion in
chromosome 7q36.3 including a gene VIPR2 (receptor of
VIP), which is essential for bile acid production and
regulation.

Conclusions: The microbiota community was significantly
different in biliary atresia infants with distinct outcome.
Poor disease outcome is correlated with genetic deletion,
bile acid dysregulation and subsequent gut dysbiosis. The
results will facilitate further studies of the interaction
between the genomic medicine, gut microbiome, and
hepatobiliary disease in children and infancy.

To Investigate Whether Curcumin Relieves Ara-C-induced
Multidrug Resistance Phenotype by Inducing Differentiation
of Acute Myeloid Leukemia Cells
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Department of Pediatrics, Kaohsiung Medical University
Hospital'; Division of Hematology and Oncology, Department
of Pediatrics, Kaohsiung Medical University Hospital’;
Department of Pediatrics, School of Medicine, College of
Medicine, Kaohsiung Medical University’, Kaohsiung,
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Background: Acute myeloid leukemia (AML) accounts for
15-20% of pediatric leukemia, which is characterized by the
accumulation of acquired genetic changes in vivo, blocking
the normal differentiation process of hematopoietic progenitor
cells, inducing proliferation and multidrug resistance
phenotype of tumor cells. Great progress has been made in
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the treatment for AML by better understanding of
leukemogenesis development of novel anticancer agents and
application of individual pharmacogenetic background.
However, the emergence of multidrug resistance phenotype
is still an important factor leading to cancer treatment
failure. Cytarabine (Ara-C) is a key component of AML
chemotherapy. Small dose use of Ara-C can promote
hematopoietic progenitor cell differentiation. However,
long-term or high-dose use can cause neurotoxicity and
induce multidrug resistance phenotype. Preserving cell
differentiation abilities and preventing drug toxicities and
multidrug resistance phenotype will create new opportunities
for Ara-C chemotherapy in AML. Many studies are devoted
to the study of dietary phytochemicals in cancer prevention
and therapy. Curcumin is a yellow spice and phenolic
compound from plant turmeric. Curcumin can reverse drug
resistance in cancer and increase the sensitivity of leukemia
cells to Ara-C. This study investigated whether curcumin
could promote the differentiation of hematopoietic
progenitor cells by PI3K, NF-B, MAPK or STAT signaling
pathway, and eliminate the multidrug resistance phenotype
induced by Are-C

Methods: The Ara-C resistant cell lines, termed R-Ara-C
HL60, was established by continuously exposed to
increasing concentrations of Ara-C up to 1000 nM. XTT
assay was used to measure the cytotoxic effect of AraC
alone or in combination with curcumin on HL-60 and
R-Ara-C HL60 cells. Flow cytometry was used to detect the
expression of differentiation markers of granulocyte and
monocyte. Western blot analysis was used to detect whether
PI3K/AKT, NF- kB, MAPK/ERK and STAT signaling were
regulated by AraC or curcumin.

Results: Ara-C induced CDI11b, the differentiation marker
of granulocyte and monocyte, expression in HL60 and
R-Ara-C HL60 cells. Curcumin is the same as Ara-C
inducing CD11b expression in above both cell lines.
Conclusions: The current medical treatment is still unable
to solve the problem of multidrug resistance phenotype in
chemotherapy treatment of acute myeloid leukemia. If
Curcumin can reverse the multidrug resistance (MDR)
phenotype and increase the sensitivity of leukemia cells to
Ara-C, it will bring new dawns in the treatment of leukemia.

Treating Isolated Central Nervous System Relapse
Childhood Acute Lymphoblastic Leukemia without
Cranial Irradiation
R E SRR SR IR G i P e R
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Ya-Ting Lo, Jen-Chin Chang, Shyn-Shin Chiou, Pei-Chin
Lin, Xiu-Lan Su, Yu- Mei Liao

Division of Pediatric Hematology-Oncology, Department of
Pediatric, Kaohsiung Medical University Hospital, Kaohsiung
Medical University
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Background: For decades, intensive systemic chemotherapy
combined with intensive intrathecal chemotherapy and
delayed cranial irradiation have stand as the golden standard
of treatment for pediatric patients with isolated central
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nervous system relapse acute lymphoblastic leukemia.
Nevertheless, survivors of childhood ALL are at risk for
treatment induced neurocognitive dysfunction. Cranial
radiotherapy, especially, causes a significant debilitating
cognitive decline in children. Here, we report the case of a
patient with isolated CNS relapse (CR1 less than 18 months)
of pediatric acute lymphoblastic leukemia fortuitously
treated without irradiation.

Methods: A 5 years old girl with the diagnosis of precursor
B-ALL was initially treated according to the TPOG —
ALL-2002 SR-B protocol. Unfortunately, isolated central
nervous system was noted when she received routine CNS
preventive intrathecal chemotherapy during the early
continuation phase. Bone marrow revealed a complete
remission status and MRD technology was not available at
our hospital at that time. Intensive intrathecal chemotherapy
combined with systemic chemotherapy (myriad of
TPOG-2002-VHR and POG9061) were administered.
Fortuitously, CNS radiotherapy was not performed.

Results: Currently, this patient is seventeen years old and
remains disease free for more than 10 years.

Conclusions: To the best of our knowledge, this report
represents the first case of isolated central nervous system
relapse pediatric acute lymphoblastic leukemia that treated
without irradiation after the literature review. Despite recent
progress, a complete understanding of how the central
nervous system microenvironment interacts with pediatric
acute lymphoblastic leukemia cells still elusive. Our case
will be additive evidence for possibility of favorable clinical
outcomes of pediatric isolated central nervous system
relapsed pediatric acute lymphoblastic leukemia treated
without irradiation. Since central nervous system is the
second common site of relapse in children with acute
lymphoblastic leukemia. Large-scaled, prospective studies
are still needed that will focus on the feasibility and effects
of chemotherapy without irradiation to a selected subgroup
of patients

Risk Factors for Febrile Neutropenia in Acute
Lymphoblastic Leukemia Patients during Induction
Chemotherapy
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Tsung-Ying Ou, Ching-Fen Shen, Chao-Neng Cheng,
Jiann-Shiuh Chen

Department of Pediatrics, National Cheng Kung University
Hospital, Tainan, Taiwan
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Background: Febrile neutropenia is a serious and
potentially life-threatening complication in patients with
hematological malignancy. Prolonged neutropenia is the
major risk for opportunistic infection, especially invasive
fungal infection. The aim of this study is to analyze the
factors associated with febrile neutropenia and invasive
fungal infection at a medical center in southern Taiwan.

Methods: All patients age under 33 years with the
diagnosis of acute lymphoblastic leukemia (ALL), receiving
TPOG-ALL-2013 induction protocol from Jan. 2013 to Jun.
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2017 at National Cheng Kung University Hospital were
enrolled. Clinical characteristics and laboratory findings
were retrieved retrospectively from medical records.
Neutropenia was defined as absolute neutrophil counts less
than 500/uL. Persistent febrile neutropenia was defined as
fever associated with neutropenia status lasting over 72
hours. The definition of invasive fungal infection follows
consensus of European Organization for Research and
Treatment of Cancer/Invasive fungal infections Cooperative
Group and the National Institute of Allergy and Infectious
Diseases Mycoses Study Group (EORTC/MSG).

Results: Totally 61 patients were enrolled with age ranged
from 1 to 33 years. 24 patients (39.9%) experienced febrile
neutropenia and more than half of them (14, 58.3%)
received fluconazole as empiric anti-fungal therapy. ANC
count at nadir was significantly lower among patients with
febrile neutropenia (ANC: 45+70/uL) compared to those
without fever (ANC: 103+113/ulL, p =0.028). But, risk
group (p =0.07), doses of epirubicin (p =0.703) and
intensive therapy at day 22 (p = 0.28) were not statistically
associated with febrile neutropenia. Patients with persistent
febrile neutropenia had significantly higher WBC count at
diagnosis (WBC: 77185+89167/uL vs. 27070+52782/uL, p
= 0.011) and worsen neutropenic condition (ANC:
30£51/ul vs. 95+108/uL, p = 0.034) than those without.
Invasive fungal infection was observed in 5 (35.7%)
patients, including Candida spp. in 2 cases, yeast-like in 1
case, and Aspergillus spp. in 2 cases.

Conclusions: The severity of neutropenia is signficantly
correlated with febrile neutropenia and invasive fungal
infection. Early intervention, including granulocyte stimulation
factor injection, or prophylactic antifungal therapy can not
be overlooked in patients with prolonged and profound
neutropenia.

“Do Not Resuscitate” Orders among Children with
Cancer at the End of Life
B h F o AL R k2 4T

Tang-Her Jaingl, Shih-Hsiang Chenl, Yu-Chuan Wenz,
Ting-Jiuan Yu’, Ming-Ying Lee’, Chao-Ping Yang'

Divisions of Hematology/Oncology', Department of Pediatrics,
Department of Nursing’, Chang Gung Children’s Hospital,
Chang Gung University, Linkou, Taoyuan

Ak e R 2R AR Rt e
o RALEFROLFYY «0iiin (RT3
20

Background: There were many reports about the “do not
resuscitate” (DNR) order while practicing in the critical
care units and conducting hospice affairs but limited in the
pediatric oncology issues. This study investigated the
possible flaws in the execution of the DNR order among
patients who received oncological care in a tertiary
institution.

Methods: A retrospective review of patients treated
between 2007 and 2016 in a tertiary referral pediatric
oncology unit in Taiwan. The course of 225 patients who
died between 2007 and 2016 was reviewed. The following
data were collected: age at death, gender, disease and its
status, place of death and survival. There were 127 males
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and 98 females with a median age of 10.0 years (range
0.4-23.4 months). 83 patients had leukemias, and 142 had
malignancies other than leukemia. The t-test and the y2 test
were applied as appropriate.

Results: The study found that 46.2% of patient deaths
occurred in the pediatric oncology ward; 51.6% of patient
deaths occurred in the intensive care unit, and 2.2% of
patients died in their home or at another hospital. The
median interval from signing a DNR order to death was 2
days (range, 0-88 days). Other findings included the
following: 95 of 225 (42.2%) patients died after attempted
cardiopulmonary resuscitation and 130 (57.8%) died with a
DNR order in effect, and the median age at death was 10.0
and 10.1 years, respectively. DNR orders, all of which were
signed by surrogates, were more likely to be accepted by
patients with slowly deteriorating disease and longer overall
survival.

Conclusions: From the study of patient deaths in this
tertiary-care children’s hospital, it was concluded that an
explicit DNR order is now the rule rather than the exception,
with more DNR orders being written for patients over 10
years old who were hospitalized for cancer care.

Diagnosis and Treatment Outcome of Pediatric
Neuroendocrine Tumors: a Single Center Experience
RGP AR TS T I B - B2 5%

Shih-Hsiang Chen', Chao-Ping Yang', Jen-Si Chen’
Jin-Yao Lai®, Chuen Hsueh®, Tang-Her Jaing', Iou-Jih
Hung', Tsung-Yen Chang'

Division of Pediatric Hematology-Oncology', Division of
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Department of Pathology®, Chang Gung Memorial Hospital,
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Background: Neuroendocrine tumors (NETs), often
referred to as carcinoid tumors, are increasingly recognized
in the adult population. But they are relatively rare within
the pediatric population. We aim to report the diagnosis and
treatment outcome of pediatric NETs in a single center.
Methods: Patients aged 18 years or younger with newly
diagnosed NETs between January 2012 and December 2016
were identified from Linkou Chang Gung Cancer Center
registry. The clinical features, laboratory data, and treatment
outcomes were reviewed.

Results: A total 4 children with newly diagnosed NETs
were reported with a median age of 11.5 years (12.1, 13.7,
6.7, and 10.8 years, respectively). There were 3 boys and 1
girl. Two patients had functional NETs. One presented with
duodenal ulcers and a hepatic tumor. Grade 2 gastrinoma
with Zollinger-Ellison syndrome was diagnosed. He was
treated with H2 blockers, proton pump inhibitors,
long-acting octreotide and everoilmus. He died of tumor
progression 5 months later. The other one presented with
Cushing syndrome and a pancreatic tumor with several
hepatic tumors. Grade 1 pancreatic ACTH-producing NET
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was diagnosed. He was treated with chemotherapy
(dacarbazine) and long-acting octreotide, followed by
Whipple operation for tumor debulking. Radiofrequency
ablation of hepatic tumors and eerolimus were applied
postoperatively. He was alive without progression at the last
follow-up. Two NETs were not functional. One had a
history of T-cell acute lymphoblastic leukemia post
unrelated hematopoietic stem cell transplantation. Grade 1
gastric NET was diagnosed 7.5 months after transplantation.
She received subtotal gastrectomy without chemotherapy.
She had concomitant graft-versus-host disease which was
difficult to control by enhanced immunosuppression.
Unfortunately, she died of multiorgan failure related to
pulmonary infectious complication. The other one presented
with a huge abdominal tumor with several hepatic tumors.
Grade 3 NET, probably arising from pancreas, was
diagnosed. He was undergoing cisplatin-based chemotherapy
at last followed-up.

Conclusions: Pediatric NETs are rare, and the optimal
treatment of NETs in children is unknown based on our
institutional experience spanning over 5 years . Pediatric
oncologists need to collaborate with adult oncologists to
provide the most complete cancer care possible for these
patients.

Complications of Hemophilia in Children: Report of
Children’s Hospital of China Medical University
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Te-Fu Weng, Kang-Hsi Wu, Ching-Tien Peng

Division of Pediatric Hematology & Oncology, Children’s
Hospital of China Medical University, Taichung, 40447,
Taiwan
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Background: To describe the prevalence, presentation and
complications in children <12 years with hemopbhilia.
Methods: We used a standardized collection tool to obtain
consented data on eligible babies aged <12 years with
hemophilia enrolled in the Children’s Hospital of China
Medical University.

Results: Of 30 children, 83% (25/30) had hemophilia A,
17%(5/30) had hemophilia B, 20% (6/30) patients were
diagnosed within one month of birth. Diagnosis was
prompted by positive family history 60% (18/30), bleeding
40%(12/30); 70% (21/30) bled during the first two years.
The most common events were bleeding (soft tissue, oral
bleeding, tarry stool) and head injury. There were 4/30
episodes of intracranial hemorrhage (ICH): 2 spontaneous
and 2 intra-ventricle hemorrhage of prematurity. 2 patients
had acute appendicitis and received appendectomy. Only 4
patients had central venous access devices, including 2
patients for prophylaxis and treatment of ICH, other 2
patients for ITI. Inhibitors occurred in 5/30 (17%) children,
3 patients are high responder and 2 patients are transient
inhibitors. All patients received recombinant factor
replacement.

Conclusions: Bleeding events in hemophilic children were
common. Minor head trauma, soft tissue and oropharyngeal
bleeding were the leading indications for treatment.
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However, incidence rate (13%) of spontaneous ICH is
significantly high in our patients. The further study of
national hemophilia registry was recommended.

Genome-wide DNA Methylation Analysis Identifies the
Crucial Role of p-catenin (CTNNBI1) in the Pathogenesis
of Kawasaki Disease
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Background: Kawasaki disease (KD) is the most frequent
cause of cardiac illness in children under five years old.
While KD’s etiology is largely unknown, genome-wide
studies in recent years have indicated that epigenetic factors
may play a vital role in its pathogenesis.

Methods: We enrolled 24 KD patients and 24 non-KD
controls to access their DNA methylation status using
HumanMethylation450 BeadChips. Results were confirmed
using pyrosequencing at CpG methylation sites according to
the array data. Furthermore, another 34 KD patients and 62
control subjects were enrolled for expression validation.
Functional study was performed using knockdown target
gene expression in endothelial cells.

Results: Of the 3193 CpG methylation regions with a
methylation difference > 20% between KD and controls,
3096 CpG loci revealed hypomehtylation, with only 3% (97
CpG loci) being hypermethylated. Pathway buildup by
sub-network analysis identified 11 networked genes among
hypermethylated regions, including four transcription
factors nuclear factor of activated T-cells 1 (NFATC1), v-ets
avian erythroblastosis virus E26 oncogene homolog 1
(ETS1), runt related transcription factor 3 (RUNX3),
retinoic acid receptor gamma (RARG), and the activator
B-catenin (CTNNBI1). Ten of these network-selected genes
demonstrated a considerable mRNA decrease in KD
patients. Furthermore, -catenin knockdown in endothelial
cells with venous (HUVEC) or arterial (HCAEC) origins
drastically increased expression of CD40 and CD40L.
Conclusions: This study is the first to identify network-
based susceptible genes of hypermethylated CpG loci, their
expression levels, and the functional impact of B-catenin
which could be involved in both the cause and development
of KD.



