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Abstract 

Background: Long-term outcome studies in survivors with stage IV neuroblastoma (NB) are poor. This study evaluates long-term outcomes 

and late complications in stage IV NB survivors in Bangladesh Shishu Hospital. 

Methods: This prospective observational study was done in Bangladesh Shishu Hospital and Institute(BSH & I) from January 2020 to December 

2024. We have 55 stage IV NB patients, treatment was started with metronomic therapy, analysis done for outcomes. All 55 patients were treated 

with metronomic treatment for 364 days. Each cycle 28 days, drugs used are propranolol, vinblstine, cyclophosphamide, etoposide and one 

NSAID(instead of celecoxib) drug if pain. 

Results: Among the study population,10 were survived and survival rate was 18.18%, 5 were male and 5 female patients. Among the 10 survival 

patients 6 were diagnosed within 18 months of age and remaining 4 were more than 18 months of age. Regarding Primary tumor sites 38 patients 

with adrenal gland (69%), 11 with retroperitoneal (20%), pelvic mass in 4(7.3%) and 2(3.64%)with mediastinal mass. Total 25 patients (45.45%) 

developed metastases among them bone marrow 10(18.18%), liver7(12.73%), Bone 5(9%) and skin 3(5.45%). Twenty patients had tumor 

recurrence among them 6 patients survived. Recurrence was retroperitoneal 9, Orbit 6 and Adrenal gland 5 cases and was treated by resection, 

chemotherapy, and radiation. The mean age of survivors was 6+1.9 years (range, 2-8 years). In all stage IV cases, event-free survival was 15% 

and overall survival was 18%. Sixty percent (6) of survivors experienced late morbidity, and tumor recurrence in 4 cases(40%) of survival. Long-

term complications occurred in 6(60%) survivors, including endocrine disturbances (3), orthopedic (1), cataracts (1) and adhesive bowel 

obstruction (1).  

Conclusion: Only 10(18.18%) patients with stage IV NB survived with metronomic therapy. Age of younger than 18 months, favorable 

histology, operative treatment and no recurrence were the only statistically significant factors that favored survival. Sixty percent (6) of survivors 

experienced late morbidity, and tumor recurred in 20 (36.36%) of 55 patients, among them 4 in survivor group. Patients should be monitored for 

tumor recurrence and long-term sequelae. New methods of treatment are required to achieve better outcomes. 
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1. Introduction 

Most children with neuroblastoma (NB) present with advanced, often 

unresectable metastatic disease [1]. Historically, survival for patients 

with stage IV is poor. Prognostic factors used to determine 

severity/treatment of NB are composed of clinical, biologic, and 

molecular parameters [2]. The natural history of NB follows 1 of 3 

pathways: tumor progression, tumor maturation to a benign 

ganglioneuroma, or spontaneous regression [2]. Unfortunately, a 

significant number of patients have a progressive clinical course. A 

variety of reports showed improved survival in patients with stage IV 

NB receiving intensive chemotherapy and stem cell/bone marrow 

transplantation [3-6]. However, information concerning long-term 

outcomes in survivors of stage IV NB is relatively poor [1]. 

 

Patients and Methods: 

 

 

This prospective observational study done on 55 patients with stage 

IV NB from January 2020 to December 2024 at Hematology and 

Oncology department of Bangladesh Shishu Hospital and Institute, 

Dhaka. After receiving informed written consent, detailed history, 

physical examination, relevant investigation reports and treatment 

protocol were recorded in a questionnaire. For each patient 24 hours 

urinary VMA, USG/CT scan of abdomen, CXR or chest CT, liver and 

renal function test, bilateral bone marrow, CNS imaging if symptoms, 

tissue biopsy for histopathology and immunohistochemistry. Bone 

scan was done before treatment or after treatment or during bony 

symptoms were present, result were recorded in questionnaire. All 

study population(n-55) were treated with metronomic therapy after 

confirmation of diagnosis, some patients required 

surgery/radiotherapy along with chemotherapy.  Survivors were 
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defined as all patients alive at time of follow up. Data for the 2 groups 

(survivors and nonsurvivors) were compared using the Fisher’s Exact 

test. Values are expressed as mean. Significance is set at the 95% 

confidence interval (p value .05). Ethical review committee of BSH 

& I was approved the study design. 

 

2. Results 

Fifty five patients were diagnosed with stage IV NB. Ten (18.18%) 

survived, among them 5 were male and 5 female. Demographics are 

summarized in (Table 1). Age at diagnosis <18 months survival is 

higher than those diagnosed after 18 months. For patients presenting 

18 months or younger, survival was 6 (60%) of 10 compared with a 

survival of 4 (8.9%) of 45 ( P =0 .001) in patients presenting older 

than 18 months. Prognosis also better in female gender than male, 

from 25 female patients 5 were survived, rate was 20%, from 30 male 

patients 5 were survived, rate was 16.67%, survival rate compared in 

both group is significant, p value 0.002. Primary tumor sites for 

survivors and nonsurvivors are shown in (Table 2). Sites of metastasis 

in survivors and nonsurvivors are shown in (Table 4). Sites of 

metastasis in survivors and nonsurvivors were similar. All primary 

NBs were assigned a histological classification [11] at Bangladesh 

Shishu Hospital. Of 10 patients, 7 (70%) with favorable histology and 

of 45, 3 (6.67%) with unfavorable histology survived ( P = 0.001). 

Treatment in survivors included surgery in 3(30%),chemotherapy, 

5(50%), radiation 2(20%). Tumor resection required nephrectomy in 

2 patients. Six survivors had operative treatment followed by adjuvant 

chemotherapy. There were 2 instances of postoperative 

retroperitoneal bleeding. Chemotherapeutic administration in each 

instance followed approved Children’s Cancer Group 

protocols(Metronomic therapy) in use at the time. Fourty patients had 

tumor recurrence and 3 survived. The mean age at recurrence was 3+ 

1 years (range, 6 months–15 years). 

Table 1: Demographics of survivors and nonsurvivors with stage IV NB 
 

Demographics  Survivors(%) Nonsurvivors(%) P value 

Age <18 months 6/30(20) 24/30(80) 0.001 

>18 months 4/25(16) 21/25(84) 

Gender Male 05(14.29) 30(54.50) 0.002 

Female 05(25) 25(45.50) 

Residence Rural 06(17.14) 35(63.64) 0.55 

Urban 04(20) 20(36.36) 

Economic 

status 

Poor 03(12) 22(88) 0.34 

Middle class 04(20) 16(80) 

Higher class 03(30) 07(70) 

 

Table 2: Primary tumor sites for survivors and nonsurvivors 
 

Primary tumor sites Survivors (%) Non survivors (%) Total (%) 

Adrenal 8(80) 30(66.67) 38(69) 

Retroperitoneal 1(10) 10(22.22) 11(20) 

Mediastinal 0 2(4.44) 2(3.64) 

Pelvic 1(10) 3(6.67) 4(7.3) 

Majority tumor having primary site in adrenal gland 

 

 

Table 3: Clinical and laboratory parameter affecting outcome 
 

Data point Survivors Nonsurvivors P value 

Age<18 months at diagnosis 20% (6/30) 80% (24/30) 0.001 

Operation done prior to chemotherapy 50 (5/10) 22.22(10/45) 0.23 

High urinary VMA 40 (4/10) 55.56 (25/45) 0.43 

Favorable histology 70 (07/10) 26.67 (12/45) 0.001 

Tumor recurrence 30 (3/10) 82.22 (37/45) 0.001 

Values are presented as percentage (n). 
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Table 4: Sites of metastasis for survivors and nonsurvivors 
 

Sites of metastasis Survivors(%) Non survivors(%) Total(%) 

Skin 1(10) 2(4.44) 3(5.45) 

Liver 1(10) 6(13.33) 7(12.73) 

Bone marrow 2(20) 8(17.78) 10(18.18) 

Bone 0 5(11.11) 5(9) 

 

Table 5: Outcome of study population(n-55) 
 

Outcome Number of patients Percentage(%) 

Overall survival(3 years) 10/55 18.18 

Event free survival(3 years) 8/55 14.54% 

Recurrence of tumor (20) Retroperitoneal 9/20 45% 

Orbit 6/20 30% 

Adrenal gland 5/20 25% 

Long term complications 

(6) 

Endocrine disturbances 3/6 50% 

Orthopedic 1/6 16.67% 

Cataract 1/6 16.67% 

Bowel obstruction 1/6 16.67% 

Death (45)  45/55 81.82% 

 

Retroperitoneal recurrent site is treated by adrenalectomy with 

resection of retroperitoneal tumor. Orbital and new adrenal mass 

treated by adrenalectomy and tumor resection, chemotherapy, and 

radiation. In all 55 stage IV cases, event-free survival was 14.54% 

and overall survival was 18.18%. The length of survival in survivors 

was 2 to 5 years. Long- term complications occurred in 6 (60%) of 

survivors, including endocrine disturbances (3), orthopedic (1), post 

radiation cataracts (1), adhesive bowel obstruction (1). The mean age 

at death of nonsurvivors was 3+1.8 years (range, 3 months–6 years). 

The principle causes of death were either a result of metastatic disease 

(heart failure, respiratory failure, brainstem herniation, and others) or 

sepsis. 

3. Discussion 

Most studies reviewing long-term outcomes in stage IV NB 

concentrate on the effect MYCN amplification and chemotherapeutic 

regimens have on survival [3-7]. Currently, the search for biomarkers 

to diagnose tumor presence and determine prognosis in advanced NB 

dominates the literature [8-10]. However, reports on long-term 

outcomes in stage IV NB are relatively infrequent. The age at 

diagnosis of NB is one of the single most important indicators of 

survival [2,11,12]. Age (at diagnosis) of younger than 18 months is 

associated with increased survival. This series supports other 

published studies with a statistically significant number of children 

diagnosed before 18 months of age surviving even in the presence of 

metastatic disease. Primary tumor sites and sites of metastasis were 

similar in survivors and nonsurvivors and did not appear to confer a 

survival advantage. In our study, 3 patients had skin metastases, 1 in 

the survivor group and 2 in the non-survivor group. A small number 

of patients were stratified according to the histological classification 

[7]. Tumors are either stroma- poor or stroma-rich according to their 

organizational pattern (stromal development). The stroma-poor group 

is further classified into favorable and unfavorable according to age 

of diagnosis, degree of maturation, and nuclear pathology (mitosis- 

karyorrhexis index) of the neuroblastic cells. The stroma-rich group 

 

 

is further classified into well differentiated, intermixed, or nodular on 

the basis of morphology of the immature element in the tumor tissue 

regardless of patient age or quantitative maturation. Favorable 

stroma-poor and well-differentiated and intermixed stroma-rich 

groups comprise the good prognosis groups. Unfavorable stroma- 

poor and nodular stroma-rich groups are considered poor prognosis 

groups and show morphological evidence of malignant or aggressive 

behavior, such as inappropriate immaturity for age, higher mitosis- 

karyorrhexis index, and gross nodule formation by immature 

neuroblasts. A statistically significant increase in favorable histology 

was observed in survivors compared with nonsurvivors. However, 

there were still several survivors that had unfavorable histology. Stem 

cell/bone marrow transplantation did not confer a statistically 

significant survival benefit. Although operative treatment in 

metastatic disease is a controversial issue, operative treatment did 

impart a significant survival advantage in patients with stage IV NB, 

regardless of age at diagnosis. La Quaglia et al [13] reported 

improved local control and overall survival rates with complete gross 

resection of the primary tumor in stage IV NB. Microscopic margins 

may be positive for tumor [13] because dissection is accomplished in 

the pseudocapsular plane. Although the role of aggressive tumor 
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resection has been controversial [14,15,16], our series supports the 

findings of improved survival with operative treatment in patients 

with high-risk NB. Although large en bloc resections encompassing 

surrounding major structures are avoided when possible, 3 (25%) of 

12 patients with operative treatment required nephrectomy. Complete 

tumor resection is recommended whenever possible in stage IV NB. 

There were 3 stage IV survivors after tumor recurrence in this series. 

One had complete resections, one was treated with chemotherapy, and 

one with radiation. Follow-up postrecurrence ranged from 1 month to 

6 years (age at survival, 3-10 years). Of the 3 patients, 2 were noted 

to be disease-free at last noted follow-up. Recurrence occurred 

between 1 and 2 years of age in most patients (survivors and 

nonsurvivors). There appeared to be no survival benefit related to 

time of recurrence. However, only 2 (5%) of the 30 recurrences 

occurred more than 2 years after the original diagnosis. It appears that 

if a patient survives past 5 years, it is much less likely that their tumor 

will recur. Event-free survival was 14.54% and overall survival was 

18.18% in the 55 patients with stage IV NB. A significant number of 

surviving patients (60%) had sequelae of the treatment modalities, 

including surgery (adrenal insufficiency), chemotherapy (other 

endocrine disturbances, peripheral neuropathy), and radiation 

(blindness, cataracts. Age of younger than 18 months, operative 

treatment, favorable histology and no recurrence favor survival. Sixty 

percent of survivors experienced late morbidity, and tumor recurrence 

in 54.54%. 

 

Conclusion 

Only 18.18% patients survived with metronomic therapy for stage IV 

neuroblastoma but majority get relapsed. Long-term follow-up is 

necessary to monitor for tumor recurrence and long-term sequelae. 

Other new and novel treatments (i.e., differentiating agents, 

antiangiogenic and proapoptotic therapies, and immunologic 

modulators) are required to improve the outcomes of children with 

stage IV disease and reduce the untoward effect of current therapies. 
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