Outcome of children older than one year with neuroblastoma
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Objectives: To assess the outcome of children older than
one year with neuroblastoma treated at King Abdul-Aziz

Medical City, Jeddah, Kingdom of Saudi Arabia.

Methods: We retrospectively reviewed the files of
52 children older than one year with neuroblastoma
(NBL) treated at our center between September
1987 and May 2003. Treatment consisted of OPEC
chemotherapy regimen (vincristine, cisplatin, etoposide,
and cyclophosphamide) or alternating OPEC/OJEC
(carboplatin in place of cisplatin), surgical resection *
radiotherapy (RT). No patient received high dose therapy
(HDT).

Results: Thirty-four patients (65%) were stage 4, 12
(23%) stage 3, and 6 (11%) stage 2. Three stage 2 patients
were treated with surgery only, all are alive in complete
remission (CR). All stage 3 and 4 patients were treated
with chemotherapy and surgery + RT. After induction
chemotherapy, CR was achieved in 17 patients (32%)
and partial remission in 10 (19%). Complete surgical
resection was possible in 11 patients (22%). Disease
recurrence or progression occurred in 27 patients (51%).
With a median follow-up of 24 months (range 4-120),
the 2-year event free survival was 10%, 82%, and 87%
and the overall survival was 12%, 83%, and 100% for
stage 4, 3, and 2.

Conclusions: Children older than one year with localized
NBL have good prognosis compared to those with stage
4. The use of HDT may improve the outcome in the
latter group. Toxicity was significant, and adoption of
risk-stratified treatment may help to reduce treatment
complications.
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Neuroblastoma (NBL) is the most common
extracranial childhood tumor." The prognosis of
NBL is dependent on the stage of tumor and age of
the patient at diagnosis.? Biological variables such as N-
myc amplification and others are important prognostic
factors.> Children older than one year with metastatic
NBL and poor biological marker(s) have a poor
outcome.” Efforts to improve survival of patients with
NBL focused on identification of risk groups based on
clinical and biologic variables.*> Children older than
one year with stage 4 NBL constitute the majority of the
high risk category. The use of intensive chemotherapy,
surgery with or without radiotherapy (RT), and high-
dose therapy (HDT) with stem cell transplantation is
now recommended in high risk patients.®” In this study,
we review the results of children older than one year
with NBL to assess the outcome and causes of treatment
failure.

Methods. We retrospectively reviewed the clinical
data of 52 children older than one year with NBL
treated at King Abdul-Aziz Medical City, Jeddah, Saudi
Arabia between September 1987 and May 2003. Local
ethical approval was obtained prior to commencement
of the study. The primary tumor was evaluated by
ultrasound, CT or MRI scan at presentation. Urinary
vanillylmandelic acid (VMA), homovanillic acid
(HVA), and dopamine were determined whenever
possible. Staging investigations included bilateral
bone marrow aspirations and trephines, 123-iodine-
metaiodobenzylguanidine (MIBG) scintigraphy or
Technetium-99m bone scan. There are no facilities
to carry out N-myc or other biological studies. Three
patients did not receive chemotherapy. Twenty-five
patients received OPEC chemotherapy regimen
(vincristine, cisplatin, etoposide, and cyclophosphamide)
and 24 received alternating OPEC/OJEC (carboplatin
in place of cisplatin) given on a 3 weekly basis depending
on absolute neutrophil count (ANC) -1.0x10°/L and a
platelet count -100 x 10°/L.%° No patient received high
dose therapy. Eight patients with stage 4 NBL, and 4
with stage 3 received 13-Cis-retinoic acid.® Diethylene
Triamine Penta Acetic acid and audiometry were
performed every 3 courses and treatment was adjusted if
necessary according to protocol guidelines.”'® Response
was defined as complete remission (CR) if there is no
visible tumor, very good partial remission (VGPR)
when the primary tumor decreased by 90-99% and no
metastatic tumor, and partial remission (PR) if there is
more than 50% reduction in primary and metastatic
tumor. The response was assessed after 2 and 4 cycles
of chemotherapy and surgical resection of residual
primary tumor was attempted after achieving metastatic
CR in stage 4 patients and in patients with localized
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tumor when resectability was thought to be feasible.
Granulocyte  colony-stimulating  factor  (G-CSF)
5 pg/kg/day was optional in severely neutropenic patients
with documented infection. Platelet transfusions were
given to maintain a platelet count above 10 x 10°/L in
nonfebrile patients and above 20 x 10°/L in the presence
of fever. Packed red blood cells were given as clinically
indicated and to keep the hemoglobin level over 8 g/dL.
All patients received trimethoprim-sulfamethoxazole
prophylaxis against Preumocystis carinii.

Results. There were 25 boys, and ages ranged from
1.5-10 years (median 2.1). The patients’ characteristics
are shown in Table 1. Three patients with localized NBL
were treated with surgery only and the toxicity data
of 7 patients were missing. Seventeen patients (40%)
developed severe hematological, infectious, and other
complications. Six died of chemotherapy toxicity, 4
with gram negative septicemia, one with septic shock
and negative blood culture and one with interstitial
pneumonitis. Five needed modification of their
chemotherapy because of hemorrhagic cystitis (n=1),
hearing loss and nephrotoxicity (n=2), and 2 patients
developed peripheral neuropathy and paralytic ileus. In
the remaining 6 patients, chemotherapy was completed
with no significant modification. Seven (20%) patients
with stage 4 NBL did not complete chemotherapy and
died of progressive disease, and 3 died of toxicity during

Table 1 - Patients’ characteristics.

Clinical features Patients (n=52)

n (%)

Gender

Male 25 (48)

Female 27 (52)
Age at diagnosis

1-2 years 10 (19)

>2-5 years 38 (73)

>5 years 4 (7)
Stage

1 0

2 6(11)

3 12 (23)

4 34 (65)
Site of primary

Abdomen 34 (65)

Thorax (+abdomen) 10 (19)

Others 8 (15)
Shimada unfavorable!! 15/40

data lacking for 12 patients
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induction chemotherapy. Five achieved CR/VGPR and
8 achieved PR. No assessment data are available for
the remaining 11 patients. Patients with stage 2 and
3 responded well to induction chemotherapy. Details
of response of all patients are shown in Table 2. Seven
(20%) with stage 4 relapsed after finishing treatment.
All died except one who was 13 months at initial
diagnosis and developed local relapse 12 months later.
He is alive with residual tumor at the site of the primary.
Only one (8%) patient with stage 3 relapsed locally 19
months after primary diagnosis. He remains alive and
well after second line chemotherapy, surgical resection,
and local radiotherapy. The overall results showed that

Table 2 - Tumor response after induction chemotherapy.

Stage Nodata CR/VGPR PR NR/PD Relapse
4 11/34 5/20 (25%)  8/20 (40%) 7/20 (35%) 7
3 0 9/12(75%)  2/12 (16%) 1/12 (9%) 1
2 0 3 0 0 1
Total 11 17/49 (35%) 10/49 (20%) 8/49 (16%) 9

CR - complete remission, VGPR - very good partial remission,
PR - partial remission, PD - progressive disease

Table 3 - Details of surgical intervention.

Surgical resection Stage 2 Stage 3 Stage 4
(n=6) (n=12) (n=34)
Primary resection 3 0 1
Complete excision 3 6 2
Partial excision 5 10
Biopsy 1 18
100 & * & * & & &
80 * * * * * *
—+—stage 4
0 ¢
% ——stage 3
40 - ——stage 2
20 4
0 T T T T T T T
0 6 12 18 24
months

Figure 1 - Overall survival.

17/49 (34%) achieved CR/VGPR, 10 (20%) PR, and
8 (16%) showed no response (n=1) or progressive
disease (n=7). Six patients (12%) died of toxicity (no
available data for remaining 11 patients). At the end
of induction chemotherapy, 24 patients had undergone
complete (n=11) or partial (n=15) surgical resection of
the primary tumor. Six patients received 2-3 additional
cycles of chemotherapy before surgery. Table 3 shows
the details of the surgical treatment. Eight patients with
residual tumor received local radiotherapy and 13-Cis-
retinoic acid. With a median follow-up of 24 months
(range 4-120), the 2-year event free survival (EFS) was
10%, 82%, and 87% and the overall survival (OS) was
12%, 83%, and 100% for stage 4, 3, and 2 (Figure 1).

Discussion. In children with NBL, the age of the
child and stage of tumor at initial presentation and
biological characteristics of the tumor such as N-myc
amplification are the most important factors that affect
outcome.** Clinical, biological, and other features are
currently used to stratify patients into different risk
groups. This helps to deliver risk-tailored treatment and
reduces morbidity and mortality without compromising
outcome.'""* The aim of this small single center study is
to compare the outcome of children older than one year
with NBL treated at our center with other published
studies.”"" Although the percentage of children with
metastatic NBL in this study is comparable to other
studies, any comparison is difficult as we relied on
clinical prognostic factors only. Besides, many patients
in our study were unwell and severely malnourished
on arrival to our center. This in addition to other local
factors and distance from the oncology service resulted
in delay in starting treatment. Ten of 34 patients with
stage 4 NBL were very unwell and emaciated at initial
presentation and did not tolerate chemotherapy well.
They eventually died because of disease progression
or toxicity during induction chemotherapy. The
remaining 24 patients received conventional treatment
followed by complete or partial surgical resection and
local radiotherapy was added in patients with residual
tumor post surgery. The small number of patients
makes it difficult to draw conclusions on the benefit
of surgical resection in stage 4 patients. Relapse of the
primary tumor was an important cause of treatment
failure in stage 4 disease and was associated with a poor
outcome. The only survivor among relapsed patients,
was a 13-month-old child who relapsed at the site of
primary tumor. The outcome of stage 4 patients is very
disappointing and inferior to other published results.
There is evidence that high-dose therapy (HDT)
and autologous stem cell rescue can improve EFS in
children with advanced NBL.®” The delay in starting
treatment and the lack of facilities to use HDT and
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stem cell rescue might have contributed to our inferior
results. The prognosis of children with stage 3 NBL
varies according to age at diagnosis and histologic and
biological features.>'* Infants enjoy a 4-year EFS of
93% compared to 54% for patients older than 2 years
with unfavorable biologic features.”” We are encouraged
by the results of our study, but the lack of facilities to
complete biological studies in our center meant that all
patients were similarly treated. Future treatment may
be modified according to the risk category as giving less
intensive treatment to patients with favorable biological
features will help to reduce long term morbidity.

Historically, many patients with stage 2 NBL received
chemotherapy. Several single center and cooperative-
group studies have shown no detrimental impact on
survival from the elimination of chemotherapy, and
approximately 20% of patients require therapy other
than surgery.''® The 5-year EFS in a Children’s Cancer
Group (CCQG) study for children treated with surgery
alone was 81% for stage 2B and 98% for stage 2A.'¢ In
the same study, 7/23 patients with incompletely resected
disease developed recurrence, and all were successfully
salvaged with further surgery or multimodality
chemotherapy. Three out of 6 patients in our study
were treated with primary surgical resection only, and
the remaining 3 received chemotherapy followed by
complete surgical resection. All survived in CR.

In conclusion, this small study confirms the good
outcome of localized NBL in children more than one
year. The use of high-dose and differentiating therapy
may help to improve the results of patients advanced
disease. Toxicity was significant, and the adoption of a
risk-category for treatment may help to reduce treatment
complications.

References

1. Miller RW, Young JL, Novakovic B. Childhood cancer. Cancer
1995; 75(1 Suppl): 395-405.

2. Evans AE, D’Angio GJ, Propert K, Anderson J, Hann HW.
Prognostic factor in neuroblastoma. Cancer 1987; 59: 1853-
1859.

3. Rubie H, Delattre O, Hartmann O, Combaret V, Michon J,
Bénard J, et al. Loss of chromosome 1p may have a prognostic
value in localised neuroblastoma: results of the French NBL 90
Study. Neuroblastoma Study Group of the Société Frangaise
d’Oncologie Pédiatrique (SFOP). Eur J Cancer 1997; 33:
1917-1922.

52 Neurosciences 2008; Vol. 13 (1)

4.

10.

11.

12.

13.

14.

15.

16.

Seeger RC, Brodeur GM, Sather H, Dalton A, Siegel SE, Wong
KY, et al. Association of multiple copies of the N-myc oncogene
with rapid progression of neuroblastomas. N Engl J Med 1985;
313: 1111-1116.

. Goto S, Umehara S, Gerbing RB, Stram DO, Brodeur GM,

Seeger RC, et al. Histopathology (International Neuroblastoma
Pathology Classification) and MYCN status in patients with
peripheral neuroblastic tumors: a report from the Children’s
Cancer Group. Cancer 2001; 92: 2699-2708.

. Matthay KK, Villablanca JG, Seeger RC, Stram DO, Harris

RE, Ramsay NK, et al. Treatment of high-risk neuroblastoma
with intensive chemotherapy, radiotherapy, autologous bone
marrow transplantation, and 13-cis-retinoic acid. Children’s

Cancer Group. N Engl ] Med 1999; 341: 1165-1173.

. Laprie A, Michon J, Hartmann O, Munzer C, Leclair MD,

Coze C, et al. High-dose chemotherapy followed by locoregional
irradiation improves the outcome of patients with international
neuroblastoma staging system Stage II and III neuroblastoma
with MYCN amplification. Cancer 2004; 101: 1081-1089.

. Reynolds CPB, Lemons RS. Retinoid therapy of childhood

cancer. Hematol Oncol Clin North Am 2001; 15: 867-910.

. Tweddle DA, Pinkerton CR, Lewis IJ, Ellershaw C, Cole M,

Pearson AD, et al. OPEC/OJEC for stage 4 neuroblastoma in
children over 1 year of age. Med Pediatr Oncol 2001; 36: 239-
242.

Shafford EA, Rogers DW, Pritchard J. Advanced neuroblastoma:
improved response rate using a multiagent regimen (OPEC)
including sequential cisplatin and VM-26. J Clin Oncol 1984;
2: 742-747.

Shimada H, Chatten J, Newton WA, Sachs N, Hamoudi AB,
ChibaT, et al. Histopathologic prognostic factors in neuroblastic
tumors: definition of subtypes of ganglioneuroblastoma and an
age-linked classification of neuroblastomas. J Natl Cancer Inst
1984; 73: 405-416.

Philip T, Zucker JM, Bernard JL, Lutz B, Bordigoni P, Plouvier
E, et al. Improved survival at 2 and 5 years in the LMCEI
unselected group of 72 children with stage IV neuroblastoma
older than 1 year of age at diagnosis: is cure possible in a small
subgroup? J Clin Oncol 1991; 9: 1037-1044.

Castleberry RP, Pritchard J, Ambros B, Berthold E Brodeur
GM, Castel V, et al. The International Neuroblastoma Risk
Groups (INRG): a preliminary report. Eur J Cancer 1997; 33:
2113-2116.

Matthay KK, Perez C, Seeger RC, Brodeur GM, Shimada H,
Atkinson JB, etal. Successful treatmentof stage IIT neuroblastoma
based on prospective biologic staging: a Children’s Cancer
Group study. J Clin Oncol 1998; 16: 1256-1264.

Evans AE, Silber JH, Shpilsky A, D’Angio GJ. Successful
management of low-stage neuroblastoma without adjuvant
therapies: a comparison of two decades, 1972 through 1981
and 1982 through 1992, in a single institution. J Clin Oncol
1996; 14: 2504-2510.

Perez CA, Matthay KK, Atkinson JB, Seeger RC, Shimada H,
Haase GM, et al. Biologic variables in the outcome of stages I
and II neuroblastoma treated with surgery as primary therapy: a
children’s cancer group study. J Clin Oncol 2000; 18: 18-26.



