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Clinical characteristics of infant neuroblastoma
and a summary of treatment outcome
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Abstract. Neuroblastoma (NB) is the most common malignant
solid tumor in the peripheral nervous system in infants and
young children, with a high degree of malignancy. The clinical
characteristics and prognosis of NB in infants are unique. The
present study retrospectively analyzed the prognosis of infant
NB cases that underwent different treatments. In total, 16 infant
NB cases (10 male and 6 female) who were treated between
February 2007 and August 2013 in Beijing Tongren Hospital
(Beijing, China), were enrolled in the study. They were diag-
nosed by pathology, medical imaging and serology methods.
These 16 patients were subjected to comprehensive treatment,
including chemotherapy, surgery, autologous peripheral blood
stem cell transplantation (APBSCT) and radiation therapy.
The age distribution and clinical stages were: 5 cases (31.25%)
at <3 months (4 cases at stage 4s and 1 case at stage 4); 2 cases
(12.5%) at 3-6 months (both at stage 4s); and 9 cases (56.25%)
at 6-12 months (2 cases at stage 4s, 6 cases at stage 4 and
1 case at stage 3). Subsequent to treatment, nicotinic acid
esterase (NSE) levels in the patient's serum significantly
decreased. The NSE levels in 12 cases (75%) dropped to the
reference value (0-15.2 ng/dl). All the NB infants at stages 4s
and 3 were treated by surgery and chemotherapy (100%; 9/9).
The 5 NB infants at stage 4 were treated by chemotherapy
and surgery. For the 2 NB infants who experienced recurrence
or whose condition was partially relieved after conventional
therapy, APBSCT therapy was applied. At the last follow-up in
September 2014, 13 cases (81.25%) presented with a complete
response, 2 cases (12.50%) with a partial response and 1 case
(6.25%) with recurrence after transplantation (progressive
disease). In conclusion, infant NB cases are sensitive to
chemotherapy, particularly the cases at stage 4s, which occur
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with a higher incidence, but with a better clinical response and
prognosis after treatment.

Introduction

Neuroblastoma (NB) is the most common malignant solid
tumor from the peripheral nervous system. The disease
originates from neural crest cells and accounts for 7-10% of
malignant tumors among children (1-3). Several genetic abnor-
malities associated with NB have been characterized, including
DNA content, gain of chromosome arm 17q or deletion of
chromosome arms 1p and 11q (4-8). NB occurs frequently in
infants, with a high degree of malignancy. According to the
stage standard of the International Neuroblastoma Staging
System (INSS) (9), NB is classified into stages 1-4, with a
special stage 4s. Stage 4s cases occur in infants who are
<1 year old. These cases are sensitive to chemotherapy, with
a better prognosis than cases at stages 3 and 4. NB infants are
mainly treated with surgery in conjunction with chemotherapy
and radiotherapy. The response to the treatment also depends
on the age of the patients and their sensitivity to chemotherapy.
Previous studies have shown that the most robust prognostic
factors are age, stage, histology and amplification of the N-Myc
oncogene (10-14). N-Myc is a member of the Myc family of
oncogenic proteins, which are well known for their association
with a large proportion of human forms of cancer (15). NB
patients with amplification of the N-Myc gene tend to have
poor clinical outcomes (16).

The present study retrospectively analyzed the cases of
16 infants with NB who were <1 year old and treated in Beijing
Tongren Hospital (Beijing, China) between February 2007 and
August 2013. The analysis included the clinical characteristics
at diagnosis, the treatments used and the response to the therapy.

Patients and methods

Patient information. A total of 16 infant NB cases diagnosed by
imaging serology and/or pathological histology were admitted
to Beijing Tongren Hospital between February 2007 and
August 2013. Ethical approval was obtained from the Ethics
Committee of Beijing Tongren Hospital. Informed consent
was gained from the legal guardians of all infant patients.
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Diagnosis and clinical stages. The NB patients were diag-
nosed based on histopathology results after surgical excision
or pathological biopsy, with reference to the onset age, the
primary site, any visible tumor calcification on a primary
site computed tomography (CT) scan and the neuron-specific
tumor marker nicotinic acid esterase (NSE). The criteria for
inclusion of the patients were as follows: i) An onset age of
<12 months. ii) A diagnosis confirmed by biopsy and patho-
logical examination after surgery. If the patient presented with
a large tumor (diameter >10 cm) at the initial diagnosis, the
diagnosis was based on the localization of the primary site by
CT/magnetic resonance imaging, with serum NSE above the
normal value. iii) Patients with guardians who were collabora-
tive in required treatments, re-diagnosis and follow-up. The
exclusion criteria were: i) Patients that did not fit the inclusion
criteria; and ii) patients whose guardians decided to stop treat-
ment prior to completion.

Treatments. Patients were mainly treated by chemotherapy
combined with surgery. For those infants with a large mass
(diameter >10 cm) and an age of <3 months, treatment with
chemotherapy was applied prior to surgery. For infants
<6 months old, <6 cycles of chemotherapy were performed,
while for infants between 6 and 12 months, <9 cycles of chemo-
therapy were performed. For stage 4 patients who showed
recurrence or exhibited no initial response to chemotherapy,
the treatment was extended to 12-18 cycles, and high-dose
chemotherapy combined with autologous peripheral blood
stem cells transplantation (APBSCT) was applied.

Selection of chemotherapy. Chemotherapies used in this study
are shown in Table I. Patients <6 months old were treated with
a cisplatin, etoposide, cyclophosphamide and doxorubicin
(PECA) regimen or a low-dose topotecan and cyclophos-
phamide (TC) regimen for 2-4 cycles prior to surgery and
for 4-6 cycles after surgery. Stage 4 patients between 6 and
12 months old were treated with PECA or TC prior to surgery,
and a cyclophosphamide, cincristine and daunorubicin/etopo-
side and cisplatin (CDV/CIE) regimen (alternately) following
surgery. Patients at stage 3 were treated with PECA or low-dose
CDV/CIE (alternately).

High-dose chemotherapy combined with APBSCT.
According to Children's Oncology Group (COG) guide-
lines (17), patients received either a carboplatin, etoposide and
melphalan (CEM) regimen or busulfan/melphalan as condi-
tioning for APBSCT. Patients with bone metastasis or bone
marrow metastasis received "*'T-metaiodobenzylguanidine
(®'T-MIBG) prior to pretreatment.

Radiation treatment. Patients <1 year old 23re not recom-
mended to undergo radiotherapy. Patients could be treated
with radiotherapy for metastases when they were >2 years old.

Fluorescence in situ hybridization (FISH). Peripheral blood
specimens from patients with the presence of spontaneously
dividing tumor cells were collected for the FISH test. The
N-myc gene probe (Invitrogen; Thermo Fisher Scientific,
Waltham, MA, USA), 2,143-bp long, was cloned and marked
as a digoxin DNA probe. A DIG DNA Labeling and Detec-
tion kit (Boehringer Ingelheim, Mannheim, Germany) was
used for the FISH experiments, according to the manufactor's
protocols. The N-myc copy number was scored by counting
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Table I. Chemotherapy strategies for infant NB cases.
Treatment
Strategy Drugs Dosage time point
PECA P: Cisplatin 90 mg/m? Dl
E: Etoposide 100 mg/m? D3
C: Cyclophosphamide 150 mg/m? D7-13
A: Doxorubicin 30 mg/m? D14
TC T: tTopotecan 1.2 mg/m? D1-5
C: Cyclophosphamide 13.3 mg/kg/d DI1-5
CDhV C: Cyclophosphamide 1.5 g/m? D1-2
Mesna 420 mg/m? 0,3,6and
9h,D1-2
V: Vincristine 0.53 mg/m*>  DI1-3
D: Daunorubicin 20 mg/m?> D1-3
CiE E: Etoposide 160 mg/m? D1-3
P: Cisplatin 40 mg/m? Dl1-4
D, day.

and averaging the number of fluorescence signals per inter-
phase nucleus. Cases with a N-myc copy number of >4 were
considered positive for N-myc amplification.

Serum NSE test. Serum NSE level was assessed with the Roche
Elecsys 2010 system (Roche Diagnostics, Basel, Switzerland).
The NSE electrochemical luminescence detection kit was also
purchased from Roche. Patient serum samples were processed
according to the manufactor's protocols. The reference serum
NSE value was 0-15.2 ng/dl.

Clinical responses and follow-up. The clinical responses were
categorized as follows (18): i) Complete response (CR): Tumors
totally disappeared after treatment and could not be detected
by CT. The level of a-fetoprotein in the serum stayed normal
for >4 weeks. ii) Partial response (PR): Tumors were shrunk
by >50% and there were no new lesions. CR and PR cases
were counted as cases with effective treatment. iii) Stable
disease (SD): Tumors were shrunk by <50%. The primary
tumor size was not increased and there were no new lesions.
iv) No response (NR): Tumors were shrunk by <25% and there
were no new lesions. v) Progressive disease (PD): Tumor size
increased by >25% or new lesions appeared. Toxicity was
evaluated according to World Health Organisation classifica-
tion (19), and classified into stages I-I'V.

Follow-up started when the regular chemotherapy cycles
were complete and ended by recurrence, mortality or the
decision to end therapy. The last follow-up was performed on
February 2014.

Statistical analysis. Enumeration data were analyzed by y%?
test and measurement data were analyzed by Student's t-test.
P<0.05 was considered to indicate a statistically significant
difference. The survive rate was analyze by Kaplan-Meier
method. All statistical analyses were performed using SPSS
software (version 17.0; SPSS Inc., Chicago, IL, USA).
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Table II. Clinical features, treatments and responses of 16 infant neuroblastoma cases.

Case no. Gender Age, months Stage Primary site Metastatic site Treatments Response
1 Male 3 4 Right upper Superior lobe of right ~ Surgery + chemotherapy CR
mediastinum lung, pleura, thoracic  after surgery
vertebrae, spinal canal
2 Male 9 4 Breast neoplasm Pleural metastasis, Surgery + chemotherapy CR
lymph node, thoracic ~ prior to/after surgery
vertebrae, spinal canal
3 Male 10 4 Posterior Right lung, thoracic Surgery + chemotherapy CR
mediastinum cavity after surgery
4 Male 3 4s  Right adrenal Intrahepatic metastasis  Surgery + chemotherapy CR
gland (diffuse), hemangioma, prior to/after surgery
spleen
5 Male 3 4s  Mainly right Intrahepatic metastasis  Surgery + chemotherapy CR
adrenal gland (diffuse) prior to/after surgery
6 Male 2 4s  Left adrenal gland Intrahepatic metastasis Surgery + chemotherapy CR
(diffuse) after surgery
7 Female 1 4s  Right adrenal Intrahepatic metastasis Surgery + chemotherapy CR
gland (diffuse) prior to/after surgery
8 Male 11 4 Leftretroperitoneal  Liver, lymph node, Surgery + chemotherapy CR
space skull and left iliac prior to/after
fossa surgery + APBSCT
9 Female 11 4s  Left adrenal Left abdominal Surgery + chemotherapy CR
gland subcutaneous, after surgery
lymph node
10 Male 12 3 Right retroperitoneal None Surgery + chemotherapy CR
space after surgery
11 Male 12 4 Leftretroperitoneal ~ Lumbar vertebrae, Surgery + chemotherapy PR
space spinal neoplasm after surgery
canal invasion
122 Male 5 4s  Left adrenal Liver, skin, bone, Surgery + chemotherapy CR
gland, right retroperitoneal after surgery
retroperitoneal space space
13 Female 11 4 Neck, mediastinum  Neck lymph node, Surgery + chemotherapy CR
thoracic vertebrae prior to/after surgery
14 Female 11 3 Front pelvic sacrum  Spinal canal invasion  Surgery + chemotherapy PR
prior to/after surgery
15 Female 11 4 Upper and right Left subclavian Surgery + chemotherapy PD
retroperitoneal space lymph node, prior to/after
retroperitoneal surgery + *'I-MIBG
space, spinal cord APBSCT + radiotherapy
16 Female 4 4s  Right adrenal Intrahepatic metastasis  Surgery + chemotherapy CR
neoplasm (diffuse) prior to/after surgery

“For case 12, liver metastasis was resected after 2 cycles of chemotherapy upon surgery, followed by chemotherapy for 5 cycles. APBSCT,
autologous peripheral blood stem cell transplantation; '*'I-MIBG, *'I-metaiodobenzylguanidine; CR, complete response; PR, partial response;

PD, progressive disease.

Results

Patient characteristics. Among the 16 cases, 10 patients were
male and 6 were female, with a median age of 9.5 months
(range, 1-12 months old). Overall, 5 cases (31.25%) were
<3 months old (4 cases at stage 4s and 1 case at stage 4),
2 cases (12.5%) were 3-6 months old (both at stage 4s) and

9 cases (56.25%) were 6-12 months old (1 case at stage 4s,
6 cases at stage 4 and 2 cases at stage 3). The data indicated
that the frequency of stage 4s cases in patients <6 months old
was significantly higher than the frequency of stage 4s cases
between 6 and 12 months old (y* test, P=0.012). Primary sites
were as follows: Mediastinum in 5 cases, pelvic cavity in
1 case, and retroperitoneal and adrenal area in 10 cases. There



ZHANG et al: INFANT NEUROBLASTOMA TREATMENTS

5359

Figure 1. CT images of patients. (A and B) CT images of case number 7 (A) prior to and (B) after treatment (surgery and 8 cycles of chemotherapy). The patient
presented with tumor metastases in the adrenal gland and intrahepatic areas. Following treatment, the case exhibited a complete response. (C and D) CT
images of case number 8 (C) prior to and (D) after treatment (surgery, chemotherapy and autologous peripheral blood stem cell transplantation). CT, computed

tomography.

were 6 cases with tumors exhibiting N-myc gene amplifica-
tion (>4 copies), and only case number 15 had a tumor with
>10 copies. All the clinical information is shown in Table II.

The serum NSE levels in all 16 cases (100%) were above the
normal value at the initial diagnosis, with a median of 59.95 ng/
dl (range, 17.48-264 ng/dl). After treatment, the serum NSE
levels of all cases were significantly decreased. The serum
NSE levels were within the reference range (0-15.2 ng/dl) in
12 cases (75.0%), and were slightly above the reference range
in the remaining 3 cases (18.75%).

Summary of treatments, clinical responses and survival. In
this study, 2 cases were diagnosed by biopsy pathology, 7 cases
were diagnosed by surgery and the remaining 7 cases were
diagnosed by CT. The International Neuroblastoma Staging
System (INSS) is a post-surgical staging system, which was
developed to establish a consensus approach for pre-treatment
risk stratification of patients with neuroblastoma (20).
According to INSS, 2 cases were stage 3 disease (favorable
histopathological features), 7 cases were stage 4 (unfavorable
histopathological features) and 7 cases were stage 4S (<1 year
old with unfavorable biological features). According to the
INSS, 2 cases were at stage 3, 7 cases were at stage 4 and
the remaining 7 cases were at stage 4s. According to COG
and Neuroblastoma Risk Grouping (21), 7 cases were in the
high-risk group, 7 cases were in the intermediate-risk group
and 2 cases were in the low-risk group.

From the initial diagnosis to the last follow-up, 7 cases
(case numbers 2,4, 5,7, 13, 14 and 16) received surgery plus
chemotherapy prior to/after the surgery. Another 7 cases
(case numbers 1, 3, 6,9, 10, 11 and 12) received surgery plus
chemotherapy after the surgery. A single case (case number 8)
received surgery plus chemotherapy prior to/after surgery, as

well as APBSCT. Another case (case number 15) received
surgery plus chemotherapy prior to/after surgery, as well as
APBSCT with "'I-MIBG.

Until the last follow-up in September 2014, the median
follow-up time of the patients was 29.5 months. As shown in
Table 11, 13 cases (81.25%) presented with a CR, 2 cases with
a PR (12.5%) and 1 case with PD (6.25%). The patient with
PD (case number 15) experienced recurrence following trans-
plantation and now survived with tumors. The prognosis of the
stage 4 cases was significantly worse than that of the stage 4s
and stage 3 cases () test, P=0.045). There was no significant
difference in the prognosis between the stage 4s and stage 3
cases (P>0.05).

At the time of the last follow-up, all patients remained
alive. Kaplan-Meier analysis showed that the overall survival
rate for 2 years was 100% (16/16). The event-free survival rate
was 81.25% (13/16).

Outcome of PECA strategy for stage 4s patients. A total of
7 cases at stage 4s were treated with PECA prior to and after
surgery; of these, 5 cases (71.4%) received 6 cycles of chemo-
therapy, 1 case (14.3%) received 7 cycles of chemotherapy and
another 1 case (14.3%) received 8 cycles of chemotherapy.
Until the last follow-up, 6 cases presented with a CR and
1 case with a PR (case number 12). The CT images from a
CR case (case number 7) prior to and after the surgery and
PECA treatment are shown in Fig. 1A and B. Case number 12
underwent surgery consisting of liver metastasis resection
and eventually achieved a CR. The efficiency of the PECA
strategy was 100%. Furthermore, the toxicity evaluation for
those patients was stage I (slight loss of appetite, vomiting
and bone marrow suppression), but all patients recovered
after appropriate treatment.
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Figure 2. CT images of case number 15 after treatment (surgery, chemotherapy, "*'I-metaiodobenzylguanidine, autologous peripheral blood stem cell transplan-
tation and radiotherapy). Two cranial CT images at different axial positions. The patient experienced progressive disease, as shown by tumor recurrence in the

skull, with bleeding in dura mater. CT, computed tomography.

High-dose chemotherapy combined with APBSCT. In this
study, 2 patients at stage 4 were treated with high-dose
chemotherapy combined with APBSCT after regular surgery
and chemotherapy (case numbers 8 and 15). Case number 8
was an 11-month-old who had presented with a tumor in the
left retroperitoneal space, with metastasis to the lymph nodes
at the left iliac fossa, liver and skull. This patient received
2 cycles of chemotherapy prior to surgery and 8 cycles of
chemotherapy after surgery, which did not lead to a CR.
Hence, this case was further treated with CEM combined with
APBSCT. Pirarubicin resulted in cardiomegaly and stage III
chronic cardiac insufficiency after regular chemotherapy.
APBSCT treatment and oral administration of small-dose
digoxin (0.125 mg/day) for 6 months aided the recovery of
echocardiography results and cardiac function. By the time
of the last follow-up, the patient had survived for 75 months
(Fig. 1C and D).

Case number 15 initially exhibited a fever and diarrhea.
Biopsy and FISH detection showed that this patient had
strong N-myc amplification (>10 copies). The patient was
treated with 3 cycles of regular chemotherapy, then surgery
followed by 6 cycles of chemotherapy, and a second surgery.
Treatment was continued with *'I-MIBG combined with
APBSCT in another hospital. At 2 months post-transplanta-
tion, extensive metastasis to the skull occurred, which was
followed by 11 cycles of chemotherapy with a total dose of
20 Gy. Until the date of follow-up, this patient had survived
with PD, and the time course of the disease was 47 months
(Fig. 2).

Toxicity evaluation. The toxicity evaluation for these
16 patients was as follows: 14 cases were at stage I, 1 case
was at stage II (case number 7) and 1 case was at stage III
(case number 8). Cases with toxicity at stage I showed bone
marrow inhibition and the leukocyte count in the peripheral
blood reached the lowest value of 0.85+0.23x10%/1 (normal
range, 6.0-17.5x10°/1). The average recovery time was
6.2+1.3 days. Case number 7 with toxicity at stage II showed
bone marrow inhibition and an increase in platelet count in the
peripheral blood (1,100x10%/1; normal range, 220-460x10°/1).
Case number 8 with toxicity at stage III showed bone marrow
inhibition and dilated cardiomyopathy. Following regular
treatment with small-dose digoxin for 6 months, the dilated
cardiomyopathy was relieved.

Discussion

NB in children usually initiates in the retroperitoneal space,
adrenal area, mediastinum, spine or pelvic cavity (22). NB in
infants, particularly those <6 months old, is usually found at
stage 4s (22). Characteristics of this disease include a young
onset of disease, incomplete development of visceral organ
function, a low body weight and huge tumors (22). Certain
tumors are found during the prenatal diagnosis prior to
delivery (22). In the present study, patients < 6 months old
were all at stage 4s, which was consistent with the results of
previous studies (23,24). According to the COG classification,
the majority of cases were in the low- and intermediate-risk
groups (9 cases), and the rest were in the high-risk group
(7 cases). According to the results, although NB malignancy
is high and the progression is fast, the risk of NB cases occur-
ring within patients <1 year old is relatively mild.

NSE is a glycolytic enzyme involved in the glycolysis
pathway. NSE is usually expressed in neurons, peripheral
nerve tissues and neuroendocrine tissues (such as brain
spinal cord and branching peripheral nerves), and in the cell
system (such as endocrine cells, which can take in amine
and amine precursor and produce peptide and/or amine
hormones) (25-28). NSE is released prior to cell damage
and serve as specific markers for mature neuroendocrine
neoplasms (29). Recently, NB immunohistochemistry
revealed that NB patients are all NSE-positive (with better
staining intensity in intermediate-risk NB) (30). In the present
study, the serum NSE levels in the 16 cases were all above the
normal range at the time of diagnosis. Following treatment,
the NSE levels were decreased to normal in 75% of cases,
indicating that although the malignance of infant NB was
slightly less than that in elder children, and certain patients at
stage 4s experience tumor regression without any treatment,
the serum NSE level remains one of the important indicators
for diagnosis and treatment response.

It has been reported that the different primary sites of
NB exhibit important differences in terms of clinical and
biological features (31). In the present study, a direct corre-
lation was not observed between primary tumor sites and
prognosis, most likely due to the limited number of cases.
However, the primary tumor site affects numerous aspects
of NB treatment and progression, including the decision for
primary surgery, residual diseases, and tumor metastasis
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and invasion. Therefore, the primary tumor site still impacts
the clinical outcome. For instance, an initial resection of the
tumor in case number 14 was not performed, as this case had
a primary tumor site at the front pelvic sacrum, and during
chemotherapy prior to surgery, spinal canal invasion was
observed in this case.

According to the COG and Pediatrics Oncology Group
guidelines for NB treatment, and the characteristics of
NB during diagnosis (the size and location of the primary
tumor, metastasis and the tolerance degree to surgery), the
NB treatments include capacity reduction chemotherapy
prior to surgery, chemotherapy after surgery, and high-dose
chemotherapy combined with ABPSCT (31,32). However,
30% of NB infants at stage 4s, particularly those <6 months
old, experience tumor regression. Hence, the choice of
whether to treat with chemotherapy, the decision on the
number of cycles of chemotherapy and the choice of whether
to treat with APBSCT have not been standardized in China,
as well as in other countries. Akramipour et al (33) reported
that 1 patient at stage 1 survived event-free after surgery only
and 36 months of follow-up. In 2012, Nuchtern et al (34)
reported that 87 NB cases <6 months old had a >90% 3-year
survival rate after surgery only and observation. However, it
is believed that mild- and high-risk cases should be treated
with chemotherapy. Capasso et al (35) showed that during
2007-2012, the condition of 5 cases at stage 4s treated
with a cyclophosphamide, vincristine and Adriamycin, and
carboplatin and etoposide strategies was completely relieved,
while 1 case had not accepted chemotherapy for 15 months,
and was then treated with 2 cycles of chemotherapy during
disease progression until the condition was eventually
relieved. In the present study, all 16 cases were treated with
chemotherapy. Case number 8 was partially relieved after
surgery combined with 10 cycles of chemotherapy, and case
number 15 at stage 4 with amplification of N-myc was treated
with high-dose chemotherapy combined with APBSCT. The
former survived without disease and the latter experienced
progression of the recurrence after APBSCT. Hence, based
on the international and domestic studies, and the efficacy
and the safety evaluation of these 16 cases, with regard to
chemotherapy for NB infants, the cases in the mild- and
high-risk groups were treated with chemotherapy. Depending
on the size of primary tumors and whether surgery can
achieve complete excision, cases in the low-risk group can
be treated with chemotherapy. NB infants, who are less
than 6 months old and have no N-myc gene amplification,
may undergo surgery followed by low-dose chemotherapy
to reduce the time of tumor relief and improve survival
quality. Chemotherapy could be carefully chosen according
to the original diagnosis to achieve tolerance and efficiently
inhibit tumor growth. However, for APBSCT application,
although 2 cases in the present study were treated with
APBSCT, 1 patient experienced recurrence after 2 months
of treatment. Therefore, we believe that after considering the
advantages and disadvantages, NB infants, particularly those
at stage 4s, are not suitable for APBSCT treatment. Although
the responses for cases at stage 4 were not totally satisfac-
tory, only 1 case exhibited recurrence, 2 cases were partially
relieved and survived with tumors, and the remaining 4 cases
had a CR and event-free survival, indicating that NB infants
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have a high response rate and a high survival rate. Hence, the
treatment confidence of family members of patients should
be buoyed to further improve the cure rate of NB patients.

In conclusion, the main treatments for NB infants were
surgery and chemotherapy. Although NB infants have a
low onset age, a serious initial condition, a higher risk of
chemotherapy and more difficulties during surgery than older
children, appropriate, reasonable and comprehensive treatment
can achieve high relief and survival rates.
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