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Purpose: The purpose of this study was to use the hospital information system to analyze
the cancer profile and compare demographics, hospitalization, status of surgery and treatment
cost of various cancer categories based on the electronic health record (EHR) of outpatient
children with tumors in Shanghai, China.

Patients and Methods: Information was collected from 3834 inpatients aged 0-18 who
were diagnosed with malignant tumors in all 17 hospitals with pediatric wards in the Pudong
New District of Shanghai from 2011 to 2016. All patients were classified according to the
International Classification of Childhood Cancer-3 (ICCC-3). The chi-squared test was used
to compare demographics, hospitalization information, status of surgery and treatment cost
according to inpatients’ cancer category.

Results: In both the malignant non-solid tumor and solid tumor groups, males and those
aged 0—4 years were the dominant groups. Lymphocytic leukemia was the most common
cancer in all inpatients (n=994, 25.93%), and the acute myeloid leukemia had the longest
length of stay of inpatients (median=26.00 days). In both the non-solid and solid tumor
groups, patients who received only one type of surgery had an advantage. The highest
proportion of patients who had undergone surgery was found in non-Hodgkin lymphoma
patients. In terms of total cost, surgical cost and medicine cost, the expenditure of central
nervous system tumor patients was the highest. Astrocytoma had the highest total cost.
Conclusion: Leukemia is common in children with cancer in Pudong and should be given
attention. Because the highest financial burden falls on patients with central nervous system
tumors and acute myeloid leukemias, the government should take immediate and targeted
measures for these cancers in particular.

Keywords: malignant tumors, disease burden, demographics, hospitalization information,

epidemiology

Introduction

Advances in early detection, treatment, and supportive care have resulted in higher
survival rates in increasing numbers of pediatric patients. According to the study by
Johnston et al, a total of 360,114 cases of childhood cancer occurred globally in
2015."7 The standardized rate of childhood cancer in Europe and North America
was approximately 178 cases/million and 218 cases/million in West and Central
Africa.* A study in Italy showed that, during 2003—2008, the cancer incidence rate
for children aged 14 or younger was 164 cases per million, while the cancer
incidence rate in children 15-19 years old was 269 cases per million.” In the
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economically developed countries of Australia, Ireland,
Switzerland, and the United States, the incidence of child-
hood cancer was 140—160 per million children.®”® Despite
differences in the incidence of childhood cancer world-
wide, cancer remains the second leading cause of child
mortality in developed countries.’

In addition to mortality issues, childhood cancer also
comes with economic or financial costs and burden.
Ghatak et al collected the expenditure details of 50 chil-
dren with acute lymphoblastic leukemia and found that
medical expenditure totaled $524 and non-medical expen-
diture was $207.'° A study in Mexico analyzed 449 admis-
sion cases of 101 children with acute lymphoblastic
leukemia over 8 years and found that the hospitalization
costs of children with acute lymphoblastic leukemia were
cheaper in Mexico than those in high-income countries.""
Although some studies have examined hospitalization
costs for various cancers, little is known regarding hospi-
talization costs for various cancer subcategories.

In China, from 2000 to 2010, the age-standardized
morbidity rate of cancer for children aged 0 to 14 years
was 87.1%, and the age-standardized mortality rate was
36.3%. The morbidity rate increased rapidly at a rate of
2.8% per year,'? which was much higher than that in the
United States (0.6% per year) and Europe (1.1%
per year).*”!* The 5-year total relative survival rate in
China reached 71.9%, which was lower than that in devel-
oped countries (where it usually exceeds 80%).>'*"> Liu
et al analyzed the sex differences in the incidence of seven
common tumors using data from the International
Children’s Cancer Incidence Project (1990-2015). The
results showed that there were more male patients with
leukemia, lymphoma, central nervous system (CNS)
tumors, neuroblastoma, retinoblastoma and liver tumors
than female patients. However, among kidney tumor
patients, the number of females was higher than that of
males.'® In addition, most studies were performed without
discussing data on hospitalizations for each type of child-
hood tumor. Therefore, little is known about the character-
istics of cancer and financial costs for children in China.

In this study, we aimed to elucidate the demographic
characteristics and disease burden in various categories of
cancers using data from pediatric patients in Shanghai’s
Pudong New District from 2011 to 2016. The 2019
Shanghai Statistical Yearbook showed that the character-
istics of children in Pudong were similar to those of
children in the whole of Shanghai, where children aged
0-14 years accounted for 12.07% of the total population,

males accounted for 49.52%, and females accounted for
50.48%. In Pudong, children aged 0—14 years accounted
for 13.46% of the total population, males accounted for
49.80%, and females accounted for 50.20%.'7 The demo-
graphic indicators of Pudong are almost the same as those
of Shanghai, so the children’s tumor data in Pudong
reflect the situation in Shanghai to a certain extent. The
findings of this study can provide a better understanding
of the variations and characteristics in childhood cancer
and offer insights for resource allocation and disease pre-
vention and treatment for cancers with high disease
burden.

Patients and Methods

Data Source

The electronic health record (EHR) is a secure and con-
fidential health both
inpatients.'® In China, cancer treatment is strictly an inpa-

record for outpatients and
tient procedure. Accordingly, in our study, we used the
inpatients’ EHR data for analysis. Inpatient EHR data
comprise two unified parts. The first part is the personal
information of the patients; the patient or their family
members provide information such as their sex, age, ID
number, health insurance type and occupation. The second
part includes the patient’s hospitalization information. This
part is filled in by the patient’s attending physician and
offers high reliability, including information such as diag-
nosis code (ICD-10), pathological diagnosis, cost and
operation code.'” The retrospective data of this study
came from the Health Information Center of Pudong
New District, Shanghai. Before extraction, personal infor-
mation was deleted and concealed through the Health
Information center.

Study Participants

The retrospective data of 193,432 hospitalized children
who were admitted to hospital between January 1, 2011
and December 31, 2016 were extracted from the EHR
system in Pudong New District. The samples were chosen
according to the following selection criteria: (1) the patient
was hospitalized in a pediatric ward, (2) the ICD-10 code
was C, (3) the patient was younger than 18 years old, (4)
patient- and research-related information was available,
and (5) the patients lived in Pudong. In our study, we
analyzed each inpatient as the unit rather than each hospi-
talization. For patients who were hospitalized multiple
times, their hospitalization data were integrated according
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to their ID information. A total of 3834 cases met the
requirements.

Procedures

The patients included in this study were grouped according
to the International Classification of Childhood Cancer-3
(ICCC-3). The ICCC facilitates the comparison of child-
hood cancer incidence rates.’® The first edition of the
ICCC was based on the International Classification of
Diseases, ICD-9, and the corresponding tumor-specific
classification ICD-0-2,%' the ICCC was revised when the
subsequent version of ICD and the corresponding ICD-
0-3 were released.””> The revised ICCC-3 added defini-
tions of 47 subgroups to the 12 main diagnostic groups. In
this article, we examined 33 sub-categories; the remaining
14 sub-categories could not be analyzed because of a lack
of patients. Furthermore, the groups were classified into
a malignant non-solid tumor group and a solid tumor
group for better comparison.

Measurements

Variables in this study included patient demographics. All
patients were enrolled in Basic Medical Insurance for
Urban Residents, and therefore the type of insurance was
not analyzed as a variable. The patients were sub-grouped
according to age (04, 5-9, 10-14 and 15-18 years old),
according to the World Population Prospects document
issued by the United Nations.”> The hospitalization infor-
mation included length of stay (LOS) and number of the
inpatient hospitalizations. Surgery status consisted of
whether the patients underwent surgery during hospitaliza-
tion (surgical status), type of surgery and the highest level
of surgery. Type of surgery indicated the various kinds of
surgeries during hospitalization, and the surgical level was
based on the updated 2018 version of the surgical classi-
fication catalog issued by the Ministry of Health of China
(2018 Ministry of Health Surgery Classification and
Classification Catalog). In terms of cost, we measured
the total cost, surgical cost and drug cost to reflect various
disease burdens for each caner. Costs in the catalog are in
US dollars (USD), so to facilitate readers’ understanding,
for this study, costs are given in renminbi (RMB) at the
current exchange rate of 1 RMB = 0.1504 USD.

Statistical Analysis

All analyses were performed with SPSS software (version
21.0, Inc., Chicago, IL, USA). We conducted a descriptive
statistical analysis of the patient demographics (e.g., sex,

age), disease type, hospitalization information (LOS, num-
ber of hospitalizations), status of surgery, and cost (total
cost, surgical cost, drug cost). The chi-squared test was
used to compare the differences in demographics (sex,
age), hospitalization information (LOS, number of hospi-
talizations), status of surgery, and cost by category of
cancer according to the ICCC. We further compared the
of the 33 of ICCC by
characteristics.

rankings sub-categories

Results

Demographics of the Inpatients

Table 1 lists the demographics of the patients with malig-
nant non-solid tumors (leukemia) and malignant solid
tumors in this study. In the two groups, the number of
male children was higher (non-solid tumors: 63.22%, solid
tumor: 61.51%). The proportion was highest in children
aged 0—4 years in both groups (non-solid tumors: 50.93%,
solid tumor: 59.66%). LOS in the non-solid tumor group
(median=24.00 days) was higher than in the non-sold
tumor group, and LOS in this group was highest in
patients with acute myeloid leukemia (median=26.00
days). The proportion of patients who underwent surgical
treatment of malignant was higher in the solid tumor group
(59.52%) than in the non-solid tumor group (P<0.001). In
the non-solid tumor group, level 3 surgery was the most
commonly performed (n=197, 76.36%). However, level 4
surgery (n=577, 45.87%) was the most commonly per-
formed in the malignant solid tumor group. The malignant
solid tumor group had not only the highest total costs and
drug costs but also the highest surgical costs compared
with the non-solid tumor group (P<0.001).

Distribution of the Classification of
Cancers According to the ICCC

Figure 1 shows the specific distribution and rankings of all
the tumors in this study. The top five malignant tumor
groups were leukemia (43.69%), lymphoma (15.26%),
soft tissue and other extraosseous sarcomas (12.36%),
CNS tumors (7.33%) and kidney tumors (5.95%).

Comparison of Characteristics in
Pediatric Cancer Patients According to

Cancer Category

Table 2 shows the distribution of characteristics in pediatric
cancer patients according to cancer type. In all tumor
groups, the numbers of female patients with other malignant
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Table | Demographics of the Hospitalized Pediatric Malignant Solid Tumor Cases (n=3834)

Variables Classification Non-Solid Tumors Malignant Solid Tumors P
n(%) n(%)
Demographics
Sex 0.278
Male 1059(63.22%) 1328(61.51%)
Female 616(36.78%) 831(38.49%)
Age (year) <0.001
04 853(50.93%) 1288(59.66%)
5-9 489(29.19%) 522(24.18%)
10-14 291(17.37%) 291(13.48%)
15-18 42(2.51%) 58(2.69%)
Hospitalization
Length of stay(IQR)(day) 24.00(15.00-30.00) 11.00(6.00—17.00) <0.001
Times of Hospitalization(IQR)(time) 1.00(1.00-1.00) 1.00(1.00-2.00) <0.001
Status of surgery
Surgical status
Yes 258(15.4%) 1285(59.52%) <0.001
No 1417(84.6%) 874(40.48%)
Types of surgery
[ 245(94.96%) 1042(82.83%) <0.001
>| 13(5.04%) 243(19.32%)
The highest level of surgery
[ 19(7.36%) 57(4.53%) <0.001
2 32(12.40%) 225(17.89%)
3 197(76.36%) 426(33.86%)
4 10(3.88%) 577(45.87%)
Cost
Total cost(IQR)(RMB) 28,198.51(15,444.82—46,072.74) 17,234.00(7837.19-32,744.14) <0.001
Surgical cost(IQR)(RMB) 2845.00(1318.50-3538.00) 1195.00(158.00-3568.00) <0.001
Drug cost(IQR)(RMB) 7760.13(3462.71-23,507.20) 3623.76(1406.38-10,451.21) <0.001

Note: | RMB = 0.1504 USD.

epithelial tumors and malignant melanoma, and retinoblas-
toma, were higher than those of male patients (P<0.05).
With the lymphoma and reticuloendothelial tumors in the
solid tumor group, patients in the 5-9-year-old age group
were the largest, followed by the 0—4-year-old age group. In
the non-solid tumor group, LOS was longest in the acute
myeloid leukemia group (median=26 days). In the malig-
nant solid tumor group, those with CNS tumors (med-
ian=17.00 days) had a longer LOS than other groups, and
the shortest was 2.00 days (retinoblastoma). All patients in
the retinoblastoma group underwent surgery. The CNS

tumor group had the highest proportion of patients under-
going grade 4 surgery (79.92%). Regarding total cost, the
acute myeloid leukemia group had the highest cost, which
was slightly lower than that of CNS tumors in the solid
tumor group by 44,731.37 (36,375.47-64,140.93) RMB.
The total cost for patients with retinoblastoma was the low-
est among all cancer types (median 6907.39 RMB).
However, in the malignant tumor group, germ cell tumors,
trophoblastic tumors, and gonadal tumors had the lowest
surgical costs, with a median of 1370.00 RMB, which was
higher than the subgroups in the leukemia group. The
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Retinoblastoma, 1.83 %

Malignant bone tumor, 1.23 %

—_— | . Germcell tumors, trophoblastic

Other malignant epithelial tumors

and malignant melanoma, 2.16 %
Liver tumor, 4.46 /
Other and unspecifieg/
malignant tumors, 4.96 %
Kidney tumor, 5.95 % \

Central nervous system /
and other intracranial an:
intraspinal tumors, 7.33 %

Lymphoma and reticuloendothelial
\ tumors, 15.26 %

Soft tissue and other extraosseous
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tumors and gonadal tumors,
0.78 %

Leukemia, myeloproliferative
diseases, and abnormal
myeloproliferative diseases,
43.69 %

Figure | Specific distribution of the tumors in pediatric patients according to the ICCC.

median cost of medicine in the acute myeloid leukemia
group was 23,844.97 RMB (9467.02-3938.65 RMB),
which was higher than that of the CNS tumor group in the
malignant solid tumor group and more than that of other
tumors; the lowest cost was for the retinoblastoma group at
797.98 (687.66-929.07) RMB.

Ranks of Various Characteristics in

Pediatric Cancer Patients According to
the ICCC-3

Figure 2 shows the ranking of the 39 sub-categories of
cancer across various characteristics according to ICCC-3.
Lymphoid leukemia was the most common cancer in all
subgroups, followed by non-Hodgkin lymphomas. As for
the proportion of male patients, myelodysplastic syndrome
and other myeloproliferative diseases, other specified
malignant bone tumors, and malignant melanomas, three
groups were tied for first. In the 0—4-year-old group, the
proportion of female patients was highest in adrenocortical
carcinomas and thyroid carcinomas. Among the other spe-
cified malignant bone tumors, intracranial and intraspinal
germ cell tumors most common. Hospitalizations were
most frequent in patients with other unspecified malignant
tumors. Surgical treatment was performed most frequently
on patients with Non-Hodgkin lymphoma (not including
Burkitt lymphoma). Patients with skin carcinomas most
frequently received grade 1 surgical treatment. Patients
with Hodgkin lymphoma most frequently received grade
Total cost was highest for

2 surgical treatment.

astrocytoma. In the CNS tumor category, ependymoma
and choroid plexus tumor had the highest surgical costs.

Discussion

In our research, we clarified several characteristics of
children with malignant tumors in Shanghai’s Pudong
New District. Leukemia was the most common tumor in
this study. This result was consistent with those seen in
other studies, which showed that leukemia accounts for
32% of childhood cancer in China, 36.0% of childhood
cancer in Japan, and 29% of childhood cancer in
France.”*?® Lymphoid leukemia was also the highest in
the leukemia group and was the most common subgroup
disease in childhood malignant tumors. This result was
consistent with published research.”’ Additionally, non-
Hodgkin lymphoma was the second most common tumor
in patients with malignant solid tumors, which is higher
than in patients with Hodgkin’s disease. Consistent with
our results, Ward et al reported that the prevalence of
Hodgkin lymphoma was 4.514 and non-Hodgkin lym-
phoma was 6.442."% In this study, the number of patients
suffering from soft tissue and other extraosseous sarcomas
was higher than that of the CNS tumors, which was
different from that reported in Costa Rica.*® This interest-
ing phenomenon might be due to the improvement of
diagnostic level or changes in environmental factors.

The numbers of male patients with leukemia, lym-
phoma, CNS tumors, and liver tumors in this study were
higher than those of female patients. This result is consis-
tent with Liu’s analysis of the global sex differences in
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Table 2 Demographics of Pediatric Cancer Inpatients According to ICCC-3

Classification Total Sex

Age Group (Years)

N (%)

Male

Female 0-4

Non-solid tumors | la 994 (59.34%)
Ib 385 (22.99%)
lc 12 (0.72%)
Id 10 (0.60%)
le 274 (16.36%)

662 (66.60%)
222 (57.66%)
6 (50.00%)

10 (100.00%)
159 (58.03%)

332 (33.40%)
163 (42.34%)
6 (50.00%)

0 (0.00%)
115 (41.97%)

462 (46.48%)
207 (53.77%)
4 (33.33%)
8 (80.00%)
172 (62.77%)

Solid tumors 1l 585 (15.26%)
IX 474 (12.36%)
1] 281 (7.33%)
Vi 228 (5.95%)
XIl | 190 (4.96%)
Vil 171 (4.46%)
Xl 83 (2.16%)
\ 70 (1.83%)
VI | 47 (1.23%)
X 30 (0.78%)

413 (70.60%)
268 (56.54%)
175 (62.28%)
128 (56.14%)
124 (65.26%)
104 (60.82%)
40 (48.19%)
26 (37.14%)
28 (59.57%)
22 (73.33%)

172 (29.40%)
206 (43.46%)
106 (37.72%)
100 (43.86%)
66 (34.74%)
67 (39.18%)
43 (51.81%)
44 (62.86%)
19 (40.43%)
8 (26.67%)

198 (33.85%)
349 (73.63%)
202 (71.89%)
160 (70.18%)
81 (42.63%)
150 (87.72%)
46 (55.42%)
64 (91.43%)
20 (42.55%)
18 (60%)

Classification Surgery Status

Types of Surgery

Highest Level of Surgery

Yes No | >| | 2
Non-solid tumors | la 76 (7.65%) 918 (92.35%) 70 (92.11%) 6 (7.89%) 8 (10.53%) 15 (19.74%)
b 39 (10.13%) 346 (88.87%) 38 (97.44%) | (2.56%) 4 (10.26%) 5 (12.82%)
Ic 3 (25.00%) 9 (75.00%) 3 (100.00%) 0 (0.00%) 1 (33.33%) | (33.33%)
Id 3 (30.00%) 7 (70.00%) 3 (100.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
le 137 (50.00%) 137 (50.00%) 131 (95.62%) 6 (4.38%) 6 (4.38%) Il (8.03%)
Solid tumors ] 233 (39.83%) 352 (60.17%) 215 (92.27%) 18 (7.73%) 23 (9.87%) 113 (48.50%)

IX | 299 (63.08%) 175 (36.92%) | 229 (76.59%) | 70 (23.41%) 10 (3.34%) 33 (11.04%)
M| 249 (8861%) | 32 (11.39%) 204 (81.93%) | 45 (18.07%) 0 (0.00%) 7 (2.81%)
VI | 161 (7061%) | 67 (29.39%) 107 (66.46%) | 54 (33.54%) 0 (0.00%) 15 (9.32%)
Xl | 70 (36.84%) 120 (63.16%) | 65 (92.86%) 5 (7.14%) 11 (15.71%) 21 (30.00%)
VIL | 110 (64.33%) | 61 (35.67%) 75 (68.18%) 35 (31.82%) 1 (0.91%) 5 (4.55%)
XI | 42 (50.6%) 41 (49.4%) 34 (80.95%) 8 (19.05%) 5 (11.90%) 7 (16.67%)
V| 69 (98.57%) | (1.43%) 68 (98.55%) | (1.45%) I (1.45%) 3 (4.35%)
VIIE | 29 (61.7%) 18 (38.3%) 26 (89.66%) 3 (10.34%) I (3.45%) 8 (27.59%)
X | 23 (76.67%) 7 (23.33%) 19 (82.61%) 4 (17.39%) 5 (21.74%) 13 (56.52%)

Notes: |I: Lymphoma and reticuloendothelial tumors, IX: Soft tissue and other extraosseous sarcomas, lll: Central nervous system and other intracranial and intraspinal
tumors, VI: Kidney tumor, XIl: Other and unspecified malignant tumors, VII: Hepatic tumors, XI: Other malignant epithelial tumors and malignant melanoma, V: Retinoblastoma,
VIII: Malignant bone tumor, X: Germ cell tumors, trophoblastic tumors and gonadal tumors. | RMB = 0.1504 USD.

Abbreviations: la, lymphoid leukemias, Ib, acute myeloid leukemias, Ic, chronic myeloproliferative diseases, Id, myelodysplastic syndrome and other myeloproliferative

diseases, le, unspecified and other specified leukemias.

childhood tumors from 1990 to 2015.'® The predominance
of males among children with cancer might be due to
innate susceptibility, but as age increases, other factors
might also play a role. For example, studies showed that
in some sub-Saharan Africa regions, HIV infection affects
the incidence of Burkitt’s lymphoma.?® Regarding the age
of patients with malignant tumors, we found that in both
the leukemia group and the malignant solid tumor group,

patients aged 0—4 years old accounted for the largest

proportion of patients with malignant tumors. Regarding
all of the 11 types of malignant tumor, patients aged 15-18
years were the least common. In our study, the order of the
top three tumors for each age group varied somewhat, but
leukemia was most common in all age groups.
showed the

conclusion.*® Interestingly, in the malignant solid tumor

Armstrong’s research  results same

group, the results showed that most patients with malig-

nant bone tumors are under 10 years old, which is slightly
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Length of Stay (Days)

Number of Hospitalizations (Times)

5-9 10-14 15-18

328 (33.30%) 175 (17.61%) | 29 (2.92%) 25.00 (22.00-30.00) 1.00 (0.00-1.00)

98 (25.45%) 74 (19.22%) 6 (1.56%) 26.00 (17.50-33.50) 1.00 (1.00.1.00)

6 (50.00%) 2 (16.67%) 0 (0.00%) 21.50 (2.25-40.00) 0.00 (0.00-1.00)

2 (20.00%) 0 (0.00%) 0 (0.00%) 23.00 (15.00-28.50) 0.50 (0.00-1.00)

55 (20.07%) 40 (14.60%) 7 (2.55%) 3.00 (2.00-23.25) 1.00 (0.00-2.00)

223 (38.12%) 148 (25.3%) 16 (2.74%) 11.00 (6.00-19.00) 1.00 (0.00-1.00)

85 (17.93%) 32 (6.75%) 8 (1.69%) 10.00 (6.00-14.00) 1.00 (1.00-2.00)

53 (18.86%) 22 (7.83%) 4 (1.42%) 17.00 (14.00-24.00) 1.00 (1.00-1.00)

54 (23.68%) 10 (4.39%) 4 (1.75%) 11.00 (8.00-13.75) 1.00 (1.00-2.00)

54 (28.42%) 40 (21.05%) 15 (7.89%) 10.00 (6.00-22.25) 1.00 (0.75-8.00)

13 (7.6%) 7 (4.09%) 1 (0.58%) 9.00 (5.00-16.00) 1.00 (1.00-2.00)

19 (22.89%) 12 (14.46%) 6 (7.23%) 9.00 (5.00-14.00) 1.00 (0.00-1.00)

5 (7.14%) 1 (1.43%) 0 (0.00%) 2.00 (2.00-3.00) 1.00 (1.00-1.00)

Il (23.4%) 14 (29.79%) 2 (4.26%) 8.00 (5.00-14.00) 1.00 (0.00-1.00)

5 (16.67%) 5 (16.67%) 2 (6.67%) 7.00 (6.00-14.00) 0.00 (0.00-1.00)

Total Cost (RMB) Surgical Cost (RMB) Drug Cost (RMB)

3 4
51 (67.11%) 2 (2.63%) 26,967.65 (18,760.79-40,957.73) | 346.00 (224.50—416.00) 6457.38 (3839.09-16,395.81)
26 (66.67%) 4 (10.26%) 41,247.82 (25,664.10-69,131.84) | 196.00 (88.00-365.00) 23,844.97 (9467.02-53,938.65)
| (33.33%) 0 (0.00%) 34,473.92 (7263.74-100,091.49) 198.00 (30.00-478.75) 19,533.99 (367.62-65,117.44)
3 (100.00%) 0 (0.00%) 29,003.84 (14,726.83-52,959.19) | 123.00 (80.50-180.00) 11,222.56 (2937.22-39,940.06)
116 (84.67%) 4 (2.92%) 8328.12 (5964.73-31,674.27) 725 (252.50-2895.00) 1095.17 (725.90-11,335.89)
55 (23.61%) 42 (18.03%) 14,709.09 (8316.94-26,188.80) 1964.00 (1000.00-3005.13) | 3012.83 (1644.66-7031.06)
89 (29.77%) 167 (55.85%) | 16,107.66 (6903.79-26,198.98) 3690.50 (1685.00-7653.75) | 3168.29 (1266.30-6542.30)
43 (17.27%) 199 (79.92%) | 44,731.37 (36,375.47-64,140.93) | 5351.88 (1423.75-7338.50) | 15,644.69 (12,773.25-26,898.70)
73 (45.34%) 73 (45.34%) 21,414.93 (12,312.43-27,184.19) | 6375.00 (1307.50-8122.50) | 4089.13 (2280.38-6533.32)
34 (48.57%) 4 (5.71%) 16,077.78 (8404.49-36,894.49) 1507.50 (888.75-3480.25) 3619.65 (1483.19-20,981.03)
37 (33.64%) 67 (60.91%) 17,836.66 (6182.17-33,625.03) 3459.50 (1981.25-7362.19) | 3944.16 (1152.26-8251.20)
18 (42.86%) 12 (28.57%) 11,527.15 (7322.68-17,560.12) 2940.00 (1883.00—4763.13) | 2066.50 (1212.11-3691.84)
64 (92.75%) I (1.45%) 6907.39 (6407.98-7367.68) 3523.00 (2893.75-3568.00) | 797.98 (687.66-929.07)

10 (34.48%) 10 (34.48%) 10,240.38 (7966.19—18,943.06) 2637.00 (740.00-3930.00) 1683.05 (I112.04-4337.00)
3 (13.04%) 2 (8.70%) 8024.24 (4981.95-14,369.55) 1370.00 (260.00-2792.00) 1519.04 (651.96-3186.13)

lower than the findings of other studies.’'* Additionally,
another study analysis on the incidence and mortality of
children’s tumors in the cancer registration area of
Anhui Province in 2014 also showed that the incidence
of bone tumors was the highest in the 5-10-year-old
group, at 1.00/10° 3"

The most noteworthy finding in our study is that drug
costs for children with cancer are high. In the subgroup

analysis, the most expensive disease was acute myeloid

leukemia, with a median drug cost as high as 23,844.97
RMB. For patients with acute myeloid leukemias, in
keeping with the 10 disease diagnosis and treatment
norms related to children’s blood diseases and malignant
tumors issued by the National Health and Health
Commission in China, doctors generally administered
anthracyclines (eg, daunorubicin, dedaunomycin, mitox-
antrone) combined with cytarabine for induction remis-

sion treatment.

Cancer Management and Research 2021:13

submit your manuscript

1211

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Zhou et al
3 5 3 2 e 8 £ £ 0 2 0 E 2 z 2 s £ o 5 4
L8823 ,8 2 g z: & 2 ,2 f£83 .8 §$88%:z,L8 t. £33
g§ETSSE Q3 3 s2 5 8 ¢ £ s g 82z § s s ¢ 85 2 8 &85 2 85 E g § 5 8
E S 2 2 8 E 4 £ 2 a ¢ E & « £ g O § 2 8§ E 3 8 2 5§ E 7 o £ & g 6 E 5 E £ ¢ g S g 5
gsss 7282 gEsESs532E g 5855542883 335 < s 28 553 2%
ssg2sfst s3EsEss8cs s 55822258888 fsg585388¢E¢c3s Ky
$egizsls A S AR SR E R RN BN EREEEEE L EEEEEE
2 E9 %593 £2832E525 § 30§ g 5 3 £ &g = 8 £ 8 £ 8553 538 2
Egegzégs gesz2gge€sce s e 5B isTcedegssazoe Bt
AERES RN EE N £28>52855 25 8378822222883 %3 5 ;
a s g : 25 2 g 2 S £ 2 X 8 2 g 58 2= X £ 5 £
5§22 5 ¢ & 3 2 5 3 a9 3 i 5 3 E 2 2 5 % % S s 39
=5 z s - ® 2 © ° ° ez 2 s 2 2 @ a o ® o = 2 2
2 5 o 2 s = 2 = = S > S S S S = X T x x X x X X 2
Case 3 5 Ji2] 2 34]34] 6 [15]34] 34 7] KE] K0 KK EA K 34 [20] 18] 34 [32 8 | 34 :_Iﬂ[ 34 | 34 [H7)] 34 32 [19 16 4] o |
Male 12 4 |10] 9 [3a34[45[ 14 34]34] 8 [34]31 3418 | 16 [ 34 5 |34 19 34 | 13 [ 34 [ 25|34 34| 6 |34 [32]32] 30 5 711 2
Female 13] 8 | 31]14]30 19 3131 3 [12]11 16 31]10 31]31] 5[5 7 31 8| 31 4|31 6 |47 3
0-4 (Age group) 1816 6 |13]32 33| 7 |17 48|11 33 12| 33 5 14 3315} 10 | 19 4-10
5-9 (Age group) 9 |14] 4 |19]18 8|7 a1 15117 6 19] 16 13 24 3 12 10 11-19
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Figure 2 Ranking of the 39 cancer sub-categories by various characteristics.
. . . .
In China, leukemia, lymphoma, CNS tumor, soft tissue  Conclusion

sarcoma, kidney tumor, and reproductive system tumor are
common tumors treated with chemotherapy. However,
some drugs with better therapeutic effects, such as newly
approved chemotherapeutics and targeted drugs, are
included in the standard treatment guidelines in China
and abroad. The more expensive treatment-essential
drugs, such as pegaspase for the treatment of lymphoblas-
tic lymphoma, are beneficial. Rituximab is used to treat
high-risk mature B-cell lymphoma but is not covered by
children’s cancer insurance. Therefore, to reduce drug
costs for cancer patients, reasonable preventive drugs and
imported drugs should be included in the medical insur-
ance reimbursement drug catalog and the diagnosis and
treatment catalog.

This study had several limitations. First, all of the sam-
ples were from Pudong, and thus the survey may not be
representative of other areas, especially underdeveloped
ones. The study should be extended to include a larger
sample of pediatric institutions in more regions. Second,
socioeconomic data such as household income cannot be
obtained from EHR, and thus we cannot compare differ-
ences between socioeconomic groups in this study. Third,
because there have been very few hospitalization cost inves-
tigations for childhood tumors in other regions of China, it is
difficult to compare the current findings on hospitalization
costs with those for other regions of China. Fourth, follow-
up research needs to collect information on the classification
of malignant tumors and the cost of radiotherapy from other
data sources, as this would aid in further analysis of the
disease burden of childhood tumors.

The study provides information on pediatric cancer
patients from 17 hospitals in Pudong and shows the status
and spectrum of childhood tumors to some extent. The
results showed that the proportion of malignant tumor
patients was highest in the 0-4-year-olds, boys, and
patients with leukemia in Pudong New District of
Shanghai, and the total hospitalization, and drug cost
were the highest in acute myeloid leukemias and CNS
tumors. Patients could benefit from increased government
attention to the cost of treating patients with leukemia and
CNS tumors.
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