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Abstract 

Purpose: There are few reports on survival rate analysis from hospital-based cancer registries (HBCR) 
in China, although the National Center of Cancer Registry of China has launched such an effort with the 
mission to expand the scope of registration and follow-up. Our study aimed to evaluate survival and 
outcomes of cancer patients from a HBCR in eastern China.  

Methods: Active and passive follow-up methods were used to obtain information on survival status for 
all patients from Qidong City and Haimen City in the databases of our hospital-based registrations from 
2002 to 2014. Censor time for survival was 31st March, 2016. Survival probability was estimated using the 
life-table method with SPSS Statistics software, and comparison of significant differences in survival rates 
was tested by Wilcoxon (Gehan) statistic.  
Results: The outcomes of 5010 patients were identified in the follow-up for 5244 cases from Qidong 
and Haimen, with a follow-up rate of 95.65%, and a rate of lost to follow-up of 4.35%. The 1-, 3-, 5-, and 
10-year observed survival (OS) rate in all-combined cancer sites were 59.80%, 37.70%, 30.82%, and 
22.60%, respectively. The top 10 cancer sites in rank were cancers of lung, esophagus, liver, cervix, 
stomach, breast, colon-rectum, non-Hodgkin’s lymphoma, nasopharynx, and ovary, with 5-year OS rates 
of 12.63%, 19.62%, 11.69%, 66.61%, 21.35%, 59.43%, 36.36%, 37.03%, 48.95% and 36.17%, 
respectively. Females experienced better survival than males for lung, esophageal, liver, nasopharyngeal 
and pancreatic cancers (P<0.05), but not for other sites (P>0.05). A significant difference was also found 
between males and females when all-sites were combined (P<0.01). There are significant differences 
(P<0.05) between the 2015 patients (from Qidong) and the 3001 patients (from Haimen) with 5-year OS 
rates of 32.72% vs 29.57%; no significant differences were found for 5-year OS rates for individual cancer 
sites (P>0.05) except for liver (P=0.0005) and ovary (P=0.0460) between the two cities. Younger patients 
had better prognosis, but significance was only seen in cervical (P=0.0102) and nasopharyngeal (P=0.0305) 
cancers.  
Conclusion: The survival rates of each site or of all sites-combined in this setting are consistent with 
those elsewhere in China and abroad. Discrepancies in overall survival could be affected by the 
proportion of sites with or without better prognosis. Hospital-based cancer survival is a better index to 
evaluate outcomes that reflect the levels of comprehensive treatment and improvement of medical and 
health services. 
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Introduction 
Cancer survival rate is an important indicator to 

assess the prognosis of diagnosed cancer patients. 
Patient survival data are usually obtained by 
long-term follow-up. Previous reports on cancer 
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survival rates in China are mainly from two sources. 
One is from population-based cancer registries 
(PBCR), obtaining prognosis outcome (survival or 
death) by continuous or periodical follow-up [1-6]. 
The second is based on data accumulated from clinical 
cases (usually in a specific site), describing the 
surviving status of patients. Clinical survival reports 
are used to summarize the therapeutic effects of care 
from clinics or hospitals [7]. PBCR survival can reflect 
the overall situation of cancer diagnosis and 
treatment, and even the general situation of health 
care [4-6]; while survival case series could reflect 
overall treatment effects in a particular medical 
department or the use of a certain treatments [7,8]. 
However, reports reflecting comprehensive treatment 
outcomes of a specific hospital are rare. This is 
because data from hospital-based cancer registries in 
China generally lack follow-up of the hospital-based 
cancer patients [9].  

Since 2012, the Affiliated Tumor Hospital of 
Nantong University has established the 
hospital-based cancer registration system [10], and 
has used data starting from the year 2002 for 
hospitalized-patients with malignancy together with 
patient follow-up to provide a basis for evaluating the 
prognosis and survival rates of patients. 

Methods 
Cancer registration 

A) Hospital-based cancer registry (HBCR): Based 
on the “Health Information System, HIS) of Nantong 
Tumor Hospital, the HBCR was established [9,10]. 
During the period of 2002-2014, a total of 175,901 
records with any diseases of hospitalized patients 
were collected, involving 80,147 cases of patients in 
Nantong Tumor Hospital. Among them, the total 
number of cancer-related visits was 156,714 
person-times, involving 66,066 cases of hospitalized 
cancer patients that are included in our HBCR 
database. Furthermore, 54,921 cancer patients (83.13% 
of the total number of cancer patients treated in the 
hospital), who were from 8 jurisdictions (3 cities, 2 
counties, and 3 districts) of the Nantong Area were 
included in our follow-up list of cancer patients for 
study. In this report, 5241 cancer patients were from 
Qidong City and Haimen City (hereinafter referred to 
as "Qi-Hai patients"), accounting for 9.54% of the 
hospitalized patients in the Nantong Area. Qidong 
and Haimen are the cities located southeast of 
Nantong City, with the same dialect, and roughly the 
same economic development, living habits, and health 
service conditions. Incidences of cancer at the 
population level are similar, but as Haimen is closer to 
the geographical location of the Nantong Tumor 

Hospital, the numbers of patients admitted to the 
hospital were somewhat higher than the numbers of 
Qidong patients.  

B) Population-based cancer registry (PBCR): In 
the Nantong Area, there are two population-based 
cancer registries: the Qidong Cancer Registry that 
covers a population of about 1.12 million, and the 
Haimen Cancer Registry that covers a population of 
about 1.10 million. These two cancer registries 
established their cancer registration systems in 1972 
and 1999, respectively. Both have joined the national 
monitoring programme (the National Cancer 
Registration Network) of the National Central Cancer 
Registry of China supported by the Ministry of Health 
of China [6,11]. Their data on cancer have been used 
or published in both Chinese and English literature 
[1,2,4-6]. For these reasons we mainly focus on the 
patients from these two cities in this report. 

Follow up methods 
Active follow up and passive follow up are the 

common methods employed in population-based 
cancer registries. The specific forms of follow up 
include letter, telephone, appointment (outpatient), 
home visits, community follow-up and network 
follow-up [9]. Based on our database, and by taking 
advantage of data from PBCRs in Qidong City and 
Hamen City, we combined the methods of "active" 
and "passive" to carry out patient follow-up. First of 
all, according to their personal information (ID 
number, phone number and address of patients or 
their family members) registered during 
hospitalization, telephone follow-up (active 
follow-up) was performed in order to obtain 
information on survival status. About 25% of the 
patients (or their family members) were contacted, 
and their outcomes updated. Because of the change 
(or error) of telephone numbers, no response (out of 
home or did not answer the phone), a second round of 
follow-up for patients who did not provide survival 
information was carried out, by linking with data 
from the Qidong and Haimen PBCRs. At the same 
time, an active follow-up in cooperation with the 
PBCRs for those patients with recorded information of 
survival was performed. The "censored" time or 
deadline of the observation for all survivors was 
March 31, 2016. The process of patient registration 
and follow up is shown in figure 1. 
Statistical methods 

A) Variables. Some patients were admitted to the 
hospital multiple times. In this case, the first 
admission time to the Nantong Tumor Hospital was 
considered as the starting date for calculation of the 
survival rate. The main outcome measure was 
survival time from the first admission to the end of 
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the follow-up period, or to date of death if s/he died 
before the deadline. The variables concerned in this 
report are area (1 for patients from Qidong, 2 for 
patients from Haimen), gender (1 for male, 2 for 
female), age group (1 for 0-34, 2 for 35-44, 3 for 45-54, 4 
for 55-64, 5 for 65-74, and 6 for 75-99), and ICD-10 
(according to ICD-10 code digits). 

B) Data Analysis. The data were analyzed using 
IBM SPSS Statistics version 22 software. The total 
survival rates and the standard errors by ICD-10 site 
and by the variable area, gender and age group were 
calculated by the actuarial, or the life-table method, 
and compared by Wilcoxon (Gehan) statistic. P< 0.05 
was considered as a significant. 

Results 
Case distribution  

After active and passive follow up, the survival 
outcome was traced in 5013 cases (95.65%), in which 
2013 came from Qidong, and 3000 from Haimen. A 
total of 228 cases were lost to follow up, with a rate of 
4.35% (228/5241). The total numbers of cases and the 
distribution of the top 20 sites of cancer by area, 
gender and age group are shown in Table 1. 
Overall observation survival rate 

The observed survival rate present in this report 
is the rate calculated from the first date of the patients 
who were admitted to the Nantong Tumor Hospital to 

the deadline of the follow up. The 1-, 3-, 5-, and 
10-year survival rates of all patients were 59.80%, 
37.70%, 30.82%, and 22.60%, respectively. In the top 20 
cancer sites, the highest survival rate was seen for 
corpus uteri: 1-, 3-, 5-, and 10-year survival rates were 
92.47%, 81.08%, 81.08%, and 78.50%, respectively. The 
worst survival rate was observed in pancreatic cancer, 
with survival rates of 12.50%, 1.39%, 1.39%, and 
1.39%, respectively (Table 2). The survival curves of 
the top 20 cancer sites are shown in Figure 2. 

Comparison of survival rates between patients 
from Qidong and Haimen 

Because of the differences in survival rates of 
different cancer sites, the overall survival rate of all 
cancer combined is dependent on the relative 
proportion of sites with better survival rates. The 
5-year survival rate of all cancer combined in patients 
from Qidong (32.72%) was higher than that in patients 
from Haimen (29.57%) (P=0.0001) (Figure 3A). The 
proportion of lung, esophagus, and liver cancers that 
had worse survival rates accounted for poorer overall 
survival rate in Haimen patients (39.29%) than in 
Qidong patients (30.87%). When cancer specific rates 
are compared there are no statistically significant 
differences (P>0.05) between these two regions for the 
top 20 sites with the exception of cancers of the liver 
and the ovary (Table 3). 

 

 
Figure 1. The flow chart of follow up process of Nantong HBCR. 
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Table 1. Case distribution of cancer inpatients in Nantong Tumor Hospital by gender, age group and area in 2002-2014. 

ICD-10 Site Total 
No. 

Gender Area Age group 
Male Female Qidong Haimen 0-34 35-44 45-54 55-64 65-74 75-99 

C34 Lung  872 607 265 304 568 3 34 121 260 344 110 
C15 Esophagus 476 341 135 178 298 2 6 51 140 172 105 
C22 Liver 475 379 96 160 315 13 72 165 138 72 15 
C53 Cervix 435 0 435 194 241 12 101 165 89 41 27 
C16 Stomach 420 282 138 142 278 5 34 61 126 137 57 
C50 Breast 324 6 318 155 169 11 49 108 100 45 11 
C18-21 Colon-rectum 233 136 97 90 143 2 16 37 87 63 28 
C82-85 NHL 198 113 85 92 106 18 15 40 52 57 16 
C11 Nasopharynx 139 102 37 73 66 8 25 48 36 14 8 
C56 Ovary 134 0 134 53 81 7 14 42 47 21 3 
C54 Corpus 93 0 93 51 42 1 6 32 36 16 2 
C00-14, but 11 Mouth cavity 79 55 24 31 48 1 5 14 22 22 15 
C25 Pancreas 72 39 33 28 44 0 2 8 25 28 9 
C67 Bladder 54 44 10 27 27 0 2 3 14 24 11 
C73 Thyroid gland 50 19 31 28 22 5 5 16 12 8 4 
C44 Skin 48 30 18 21 27 1 4 6 8 9 20 
C61 Prostate 42 42 0 18 24 0 0 2 9 21 10 
C51,52,55,57,58 Female genitalia 39 0 39 18 21 7 0 6 7 11 8 
C23,24 Gallbladder 36 17 19 12 24 0 3 8 10 11 4 
C70-72 Brain and CNS 36 21 15 20 16 3 2 9 13 6 3 
C01-97 All 5013 2640 2373 2013 3000 137 473 1138 1446 1291 528 

 
 

 
Figure 2. Cancer survival rates by ICD-10 site (Top 20) during 2002-2014. 

 
 

Gender differences of the survival rates  
The survival rate of all cancers combined was 

significantly lower in males than in females 
(P=0.0000) (Figure 3B). Among the top 20 sites, 5 year 
survival rates of lung cancer, esophageal cancer, liver 
cancer, pancreatic cancer, and nasopharyngeal 
carcinoma were significantly higher in females than 
that in males (P<0.05); while for other sites, there were 

no significant differences (P>0.05) between women 
and men (Table 4). 

Survival rates by age group  
In general, younger patients with cancer 

experience relatively higher survival rates than elder 
patients. This happened as well in our series. The 
differences become larger after 2 years of survival. 
The younger the age groups, the higher the survival, 



 Journal of Cancer 2018, Vol. 9 

 
http://www.jcancer.org 

855 

i.e., the patients of age of 0-34 had the highest survival 
rate, those of age over 75 had the worst survival 
outcome (Figure 4). However, this is not the same 
when comparisons are made by site, as only the sites 
of cervix and nasopharynx showed significantly 
improved survival among younger age groups (Table 
5, Figure 4). 

Table 2. Survival rates in patients hospitalized in Nantong Tumor 
Hospital, 2002-2014 (%). 

Site 1-year 3-year 5-year 10-year 
% SE % SE % SE % SE 

Lung  46.44  1.69  17.47  1.35  12.63  1.24  6.92  1.15  
Esophagus 55.88  2.28  26.24  2.06  19.62  1.92  12.14  1.87  
Liver 35.16  2.19  17.52  1.80  11.69  1.68  6.34  1.86  
Cervix 88.51  1.53  72.70  2.24  66.61  2.58  58.18  3.32  
Stomach 50.95  2.44  27.46  2.25  21.35  2.17  17.84  2.21  
Breast 86.42  1.90  68.52  2.67  59.43  3.00  45.37  4.21  
Colon-rectum 75.11  2.83  48.60  3.39  36.36  3.52  28.14  4.14  
NHL 59.60  3.49  44.69  3.58  37.03  3.59  27.44  3.93  
Nasopharynx 80.58  3.36  60.75  4.28  48.95  4.54  27.05  4.77  
Ovary 73.88  3.79  51.15  4.52  36.17  4.89  24.85  5.48  
Corpus 92.47  2.74  81.08  4.31  81.08  4.31  78.50  4.88  
Mouth cavity 73.42  4.97  48.10  5.85  39.16  5.98  24.64  6.50  
Pancreas 12.50  3.90  1.39  1.38  1.39  1.38  1.39  1.38  
Bladder 83.33  5.07  77.31  5.78  62.01  7.72  55.12  9.45  
Thyroid gland 86.00  4.91  71.58  6.78  67.10  7.69  53.83  10.48  
Skin 83.33  5.38  67.66  6.91  58.02  7.88  36.81  9.12  
Prostate 69.05  7.13  32.95  8.11  18.80  7.81  9.40  7.71  
Female genitalia 89.74  4.86  58.19  8.00  55.04  8.16  38.62  9.84  
Gallbladder 25.00  7.22  2.78  2.74  0.00  0.00  0.00  0.00  
Brain and CNS 52.78  8.32  35.26  8.11  35.26  8.11  13.71  8.85  
All 59.80  0.69  37.70  0.71  30.82  0.71  22.60  0.77  
SE = standard error 

Table 3. Comparison of 5-year survival rates between patients 
from Qidong and Haimen, 2002-2014. 

Site  Qidong   Haimen  Wilcoxon 
Statistic 

P value 
5-yr (%)  SE 5-yr (%)  SE 

Lung  12.14  2.07  12.99  1.56  3.7608  0.0525  
Esophagus 17.31  2.95  21.00  2.51  2.7428  0.0977  
Liver 14.62  3.17  10.31  1.94  12.1354  0.0005  
Cervix 65.64  3.98  67.43  3.37  0.0065  0.9358  
Stomach 20.92  3.83  21.48  2.63  0.1584  0.6907  
Breast 63.23  4.15  55.76  4.32  1.4618  0.2266  
Colon-rectum 28.37  5.31  41.73  4.60  2.1508  0.1425  
NHL 38.91  5.30  35.45  4.87  1.4958  0.2213  
Nasopharynx 49.16  6.13  48.50  6.75  0.5623  0.4534  
Ovary 32.40  7.64  38.77  6.33  3.9829  0.0460  
Corpus 76.43  6.28  86.67  5.62  1.8090  0.1786  
Mouth cavity 42.95  9.70  36.69  7.60  0.1879  0.6647  
Pancreas 0.00  0.00  2.27  2.25  0.1039  0.7472  
Bladder 62.16  10.38  61.43  11.59  0.1149  0.7346  
Thyroid gland 63.37  10.38  72.73  10.59  0.8760  0.3493  
Skin 64.13  11.09  53.64  10.80  0.0024  0.9609  
Prostate 13.80  9.53  24.00  11.77  0.8009  0.3708  
Female genitalia 70.83  11.04  42.02  10.96  3.5508 0.0595 
Gallbladder 0.00  0.00  0.00  0.00  0.7830  0.3762  
Brain and CNS 39.38 11.06 30.00 11.78 0.0146 0.9038 
All 32.72  1.13  29.57  0.90  15.4573  0.0001  

 

Discussion 
Since 2002, China has begun to establish their 

national cancer registration system; furthermore, the 

importance of cancer registration and follow up of the 
cancer patients has been emphasized in January 2015 
by The National Health and Family Planning 
Commission of China [12]. This mandate allows for 
the establishment of the national cancer registration 
system, to strengthen the standardized management 
of cancer registration, to provide a nationwide 
organizational guarantee to enumerate the epidemic 
status and cancer burden. As of 2016, there are about 
347 population-based cancer registries (PBCRs) in 
China responsible for the work of cancer registration 
[1].  

But so far, only data from 72 of the cancer 
registries (including the Qidong and Haimen PBCRs) 
have been included in the national analysis [1]. The 
PBCR data from Qidong was also included in the 
compilation of the "Cancer Incidence in Five Continents" 
published by the International Agency for Research 
on Cancer [13], and the survival of all sites of cancer 
between 1972 and 2011 has been reported [6]. In 2006, 
a first "National Hospital-based Cancer Registration 
Work Conference", sponsored by the National Center 
of Cancer Registry, was held in China, with the 
mission to expand the scope of work in registration 
and follow-up. However, there are few reports from 
HBCRs for survival rate analysis [7], except for 
survival analysis from PBCRs [5,6,14,15]. This is 
mainly because most of the tumor hospitals have not 
yet established their HBCR systems. Moreover, even 
in the established PBCRs, follow up has not been easy 
to carry out, and the rate of loss to follow up has been 
high. For instance, in a report from provincial tumor 
hospitals in China, the follow-up rate of cancer 
patients was between 65% and 71% [16]; thus, it is 
difficult to obtain complete information of cancer 
patient outcomes. 

Nantong Tumor Hospital, located in the north 
shore of the Yangtze River, which is the only 3-A 
Grade Tumor Hospital in Northern Jiangsu Province, 
has 1200 beds and more than 1207 medical staff. After 
establishing the hospital based cancer registration 
system in 2012, it has collected and improved the 
information of patients with cancer in 2002-2014, and 
at the same time active follow-up of cancer patients 
was initiated [9,10]. The Qidong Cancer Registry and 
Haimen Cancer Registry are the two well-run PBCRs 
in this area. Taking advantage of their long-term 
databases and their follow-up systems, the combined 
active and passive methods were used for the case 
check-up and follow-up in our case series [6,9,14]. 
These measures enabled the follow up rates of the 
hospitalized patients from Qidong and Haimen in our 
series to reach 95.65%, thus, the accuracy of the 
information obtained is greatly improved. 
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Figure 3. Cancer survival rates by area and by gender during 2002-2014. 

 

 
Figure 4. Cancer survival rates by age group during 2002-2014. 

 
In 2015, Zeng HM et al reported that the 5-year 

relative survival rate of cancer patients from 17 PBCRs 
in China was 30.9% (39.5% in urban areas, and 21.8% 
in rural areas) [4]. In this series, the 1-, 5-, and 10-years 
survival rates for all combined cancer sites were 
59.80%, 30.82%, and 22.60%, respectively, being close 
to the average level of the national data. However, the 
starting point of survival rate for the patients from 
any PBCR is the first date when he or she is diagnosed 
as cancer, while the starting point of survival rate for 
the patients from any HBCR is the first hospitalized 
date from diagnosis of a cancer to be hospitalized at 
any hospital. There could be a length (it could be a 
few days or months or even longer) that has been “cut 
off”, if the patient’s first diagnosis due to cancer has 

been already made elsewhere. In addition, the relative 
survival rate (RS) is a ratio of the observed survival 
rate to the expected rate for a group of people in the 
general population similar to the patient group with 
respect to gender, age and calendar period of 
observation; the expected rate is the survival 
probability of a cohort (hence it is always less than 1). 
Therefore, the RS rate is always greater than the 
observed survival rate (OS) [17,18] and should be 
considered in the assessment. 

 

Table 4. The 5-year survival rate (%) by gender in 2002-2014. 

Site  Male   Female   
Wilcoxon 

 Statistic 

 P 
value  %  SE  %  SE 

Lung  12.88  1.84  13.46  2.92  4.2034  0.0403  
Esophagus 18.67  2.89  26.42  4.88  10.3556  0.0013  
Liver 8.36  1.95  19.11  5.98  11.0288  0.0009  
Cervix - - 67.43  3.37  -  
Stomach 18.80  3.08  26.89  4.89  0.0720  0.7885  
Breast 0.00  0.00  56.91  4.35  8.0626  0.0045  
Colon-rectum 39.94  5.93  44.65  7.20  0.9074  0.3408  
NHL 37.56  6.12  30.14  8.19  0.9656  0.3258  
Nasopharynx 47.18  7.95  51.84  12.60  4.8359  0.0279  
Ovary - - 38.77  6.33  -  
Corpus - - 86.67  5.62  -  
Mouth cavity 33.20  8.39  44.74  16.48  1.9705  0.1604  
Pancreas 0.00  0.00  5.00  4.87  4.2425  0.0394  
Bladder 53.13  12.86  100.00  0.00  0.1658  0.6839  
Thyroid gland 75.00  15.31  71.43  14.37  1.2769  0.2585  
Skin 53.67  13.15  60.00  15.49  1.2769  0.2585  
Prostate 24.00  11.77  - - -  
Female genitalia - - 42.02  10.96  -  
Gallbladder 0.00  0.00  0.00  0.00  0.4193  0.5173  
Brain and CNS 28.57  17.07  29.63  16.38  0.9835  0.3213  
All 20.65  0.84  42.34  1.11  332.5842  0.0000  
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Table 5. Comparison of survival in age groups by site. 

 0-34 35-44 45-54 55-64 65-74 75-99 Wilcoxon 
Statistic 

P value 
 %  SE  %  SE  %  SE  %  SE  %  SE  %  SE 

Lung  33.33  27.22  10.13  5.69  13.07  3.21  14.89  2.37  11.62  1.97  10.03  3.33  5.5606  0.3514  
Esophagus 50.00  35.36  23.81  19.89  30.42  6.55  18.82  3.37  22.63  3.54  9.02  2.99  10.3085  0.0670  
Liver 23.08  11.69  6.57  3.63  12.48  2.77  8.46  2.84  19.01  5.32  0.00  0.00  9.8272  0.0803  
Cervix 81.48  11.94  70.92  5.35  72.57  3.77  66.70  5.82  43.78  9.67  44.64  10.12  15.0381  0.0102  
Stomach - - 31.82  8.05  16.73  5.55  27.43  4.33  17.47  3.57  15.62  4.97  6.9108  0.2274  
Breast 90.91  8.67  57.84  7.51  65.53  4.88  57.96  5.57  49.73  8.29  29.29  16.78  5.5220  0.3555  
Colon-rectum - - 8.25  10.75  31.53  8.09  43.17  5.98  41.66  6.78  24.31  9.06  5.7402  0.3323  
NHL 30.76  11.37  53.33  12.88  41.26  7.96  42.29  7.12  26.35  6.18  42.86  12.59  3.7237  0.5898  
Nasopharynx 75.00  15.31  65.66  9.91  50.31  7.68  38.35  9.03  48.22  15.32  0.00  0.00  12.3299  0.0305  
Ovary 71.43  17.07  24.49  13.11  33.40  9.11  42.40  8.19  25.19  11.17  - - 4.2169  0.5186  
Corpus 0.00  0.00  66.67  19.25  83.68  6.69  83.36  6.94  86.81  8.72  50.00  35.36  5.6714  0.3395  
Mouth cavity 100.00  0.00  80.00  17.89  16.29  10.44  28.93  11.46  52.88  10.98  38.41  12.79  4.2668  0.5117  
Pancreas - - - - - - 4.00  3.92  0.00  0.00  0.00  0.00  5.2383  0.2637  
Bladder - - 100.00  0.00  100.00  0.00  61.22  14.01  53.57  12.56  59.23  18.97  4.1402  0.3874  
Thyroid gland 100.00  0.00  80.00  17.89  74.18  13.47  62.86  14.93  37.50  17.12  75.00  21.65  10.1215  0.0719  
Skin 100.00  0.00  100.00  0.00  83.33  15.21  75.00  15.31  77.04  14.29  28.91  11.30  8.3778  0.1366  
Prostate - - - - 0.00  0.00  64.81  16.53  14.77  9.87  8.08  10.51  2.7883  0.4254  
Female genitalia 85.71  13.23  - - 66.67  19.25  28.57  17.07  53.85  15.22  46.02  18.72  4.2914  0.3680  
Gallbladder - - - - 0.00  0.00  0.00  0.00  0.00  0.00  - - 8.0989  0.0880  
Brain and CNS 66.67  27.22  - - 44.44  16.56  29.91  12.92  33.33  19.25  - - 4.2914  0.3680  
All 41.54  6.11  28.88  3.31  25.34  1.93  18.74  1.61  11.86  1.49  14.51  2.54  114.8121  0.0000  

 
From our 5-year survival rates of cancer by site, 

the prognosis of corpus cancer (81.08%), thyroid 
cancer (67.1%) and cervical cancer (66.61%) were the 
best, compared with others in top 20 sites, followed by 
bladder cancer (62.01%), and breast cancer (59.43). 
The worst prognoses could be seen in gallbladder 
cancer and pancreatic cancer as their 5-year survival 
rates were 0% and 1.39%. Prognosis is poor for the 
sites of liver, lung, prostate and esophagus, with rates 
of 11.69%, 12.63%, 18.80%, and 19.62%, respectively. 
These results of survival rank were roughly similar to 
other published data. In the United States during 
2005-2011, Miller KD et al reported that the 5-year RS 
rates were higher for thyroid cancer (98%), breast 
cancer (89%), corpus cancer (82%), and cervical cancer 
(68%), but lower in pancreatic cancer (7%), liver 
cancer (17%), lung cancer (17%), and esophageal 
cancer (18%) [19]. In Asian areas, the 5-year survival 
rates, were 45.4% - 81.2% for cervical cancer and 
58.6% - 88.1% for female breast cancer [20]. A report 
from India showed that the 5-year survival rates were 
lower for pancreatic cancer (4.1%), lung cancer (7.0%), 
gastric cancer (10.1%), and esophageal cancer (11.8) 
[21]. A report from PBCRs showed that the 5-year 
relative survival rates of lung cancer, esophageal 
cancer, liver cancer, gastric cancer and breast cancer in 
rural areas of China were 11.2%, 21.2%, 6.3%, 24.9% 
and 55.9%, respectively [4]. In this report, our data 
shows that the 5-year observed survival rates of 
cancer for above mentioned sites were 12.63%, 
19.62%, 11.69%, 21.35% and 59.43%, respectively. 
Among these the 5-year OS rate of liver cancer, for 
instance, was obviously higher than that of the 
national average level in China. 

It can be seen from this report that the prognosis 
of common cancers in hospitalized patients from the 
Qidong and Haimen area, is equivalent to the national 
results and has no significant differences compared, 
site by site, with data from other areas. But, the 5-year 
survival rate for all cancers combined was only 
30.82%, which is far lower than that in Western 
countries: such as 67% in the United States [19]. One 
of the most important reasons is that the major sites of 
cancer, for example, breast cancer, prostate cancer in 
these countries, have available screening efforts, 
better prognoses and account for a relatively large 
proportion of their overall cancer burden. As their 
5-year RS rate reaches to 89% and 99%, respectively 
[19], and results in better prognosis for all sites 
combined. Among all the cancer patients involved in 
this report, the proportion of sites which had a worse 
prognosis (e.g., lung, liver, esophagus and stomach) 
accounted for 44.74% (2243/5013). Thus the overall 
OS rate of all cancers is certainly affected by the 
proportional weight of the main cancer sites. 

In general, the OS rate for cancers combined is 
higher in women than in men. Except for the 
gender-specific cancer sites, the observed survival 
rate in women is always higher than that in men. In 
our results, the significant differences (P < 0.05) 
between genders were found in esophageal cancer, 
liver cancer, nasopharyngeal cancer and pancreatic 
cancer. The comparisons of survival rate by site 
between patients from Qidong and Haimen showed 
no significant differences (Ps > 0.05), except for the 
sites of liver and ovary (Ps < 0.05). For the survival 
rate of all cancer combined, the analysis showed that 
the 5-year survival rate in patients from Qidong 
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(32.72%) was higher than that in patients from 
Haimen (29.57%) because the proportion of cancer 
sites that had poor survival such as lung, esophagus, 
liver and stomach was higher in Haimen patients 
(48.63%) than in Qidong patients (38.95%), so they 
"pull down" the overall survival rate of cancer 
combined in those from Haimen patients. It reminds 
us that in comparison with the overall survival rate of 
cancer patients in various areas, the weights of the 
proportion of patients with different sites of cancer 
that had different prognosis should be taken into 
consideration.  

Even for a special cancer site, the proportion of 
early stage is a key factor of overall survival 
prognosis. In a report from Singapore-Malaysia Breast 
Cancer Registry (SMBCR), two hospital-based breast 
cancer databases were merged into a study to analyze 
the clinical and pathological tumor characteristics, 
treatment patterns, and outcomes of breast cancer 
between 1990 and 2007. Their findings show that the 
survival rate was related with early TNM stage. The 
5-year survival rates were 95.6%, 93.6%, 76.0%, 44.1%, 
and 9.3% at stage from 0 to IV, respectively, but, 
simply reflect that the weight (proportion) of early 
stage 0 and I is small (stage 0 and I accounted for 28%, 
stage III and IV accounted for 25%), and thus the 
overall survival was relatively low, being 67.6% [22]. 

At present the major cancer sites in China are 
lung, stomach, liver, and esophagus; cancers of the 
liver, and the lung have relative poor prognosis [4]. 
Obviously if the proportion of these two cancer sites 
are much higher than in other areas, the overall 
survival rate of cancer must be affected (reduced). 
Therefore, when comparing cancer survival rates in 
different regions, the "standardization" methods 
(considering the weights of different cancer sites), or 
the comparison by site should be kept in mind. 

Age is an important factor that would affect the 
prognosis of cancer. When all sites were combined, 
the outcomes showed a trend that survival decreased 
with age. However, this is not always true for each 
site. In this report significant trends were observed 
only for cancers of cervix and nasopharynx, but not 
the other sites. Better survival could be seen in the 
“middle” age group for some sites, for instance, at age 
group of 55-64 for colon-rectum cancer, age group of 
35-44 for NHL, and 65-74 for the site of corpus. 

In our previous study [9], we found that the 
source of patients in the Nantong Tumour Hospital 
was related to the geographical location of the 
surrounding counties and cities, and to their levels of 
health services. Compared to other counties and cities 
of the Nantong Jurisdiction Area, the proportion of 
outpatient and inpatients from the Qidong and 
Haimen areas is relatively lower, likely resulting from 

geographic proximity to Shanghai City and is covered 
by the “radiation range” from Shanghai medical 
services. In addition, the proportion of various cancer 
patients from any hospital cancer registry, is not 
necessarily consistent with the actual level of cancer 
incidence in the local population. For example, the 
leading 5 cancer sites were lung, liver, stomach, 
female breast and colorectal in Qidong in 2011 [2], 
while the top 5 sites of cancer in patients from Qidong 
who were hospitalized in Nantong Tumor Hospital 
were lung, cervix, esophagus, liver and female breast, 
which mainly depends on the hospital relevant 
medical disciplines, and their attraction to the patients 
in local or other surrounding areas. The other example 
is leukemia, which is about the 8th most common 
malignancy in Qidong area [2], but these patients 
were rarely hospitalized in the Nantong Tumor 
Hospital, with a total number of 10 cases (half from 
Qidong, other half from Haimen) during the years 
2002-2014. Hence, this site is ranked out of the top 20 
for all sites.  

Therefore, the proportion of each site to the total 
cancer sites in a hospital is mainly reflected of the 
characteristics of its medical specialties and the 
capabilities of the medical services of the hospital, 
rather than the catchment size of cancer patients or 
incident level in the location. Cancer survival or 
prognosis in HBCRs is the reflection of the hospital's 
comprehensive cancer treatment service capacity and 
their effects on the patients’ outcome. A complete 
HBCR system and the medical follow-up system are 
the key of increasing follow-up rate of inpatients / 
discharged patients, and also is warranted for the 
evaluation of survival outcome of patients.  

There also have some survival analysis from 
HBCRs, some of them mainly focus on the survival by 
site/subsite, some on the survival by stage, or by 
therapy. Fan et al reported the survival of colorectal 
cancer registered from 1960s to 2008, according to the 
TNM classification or subtype, showing that the 
5-year survival rate increased in ascending, 
descending, and sigmoid colon cancer and rectal 
cancer patients; however, not in the transverse colon 
cancer patients from the 1960s to 2000s [23]. From a 
Taiwan study, 129 patients with multiple primary 
malignancies (MPMs) of the digestive system were 
reviewed and analyzed from a series of 9807 
pathologically-proven-cancer patients treated at the 
Mackay Memorial Hospital from 1991 to 2000. This is, 
in fact, from the view of analysis, a small clinic case 
series report referring to cancer survival, but is a “big” 
series of MPMs referring to cancer diagnosis or 
classification [24]. 

The combination use of data from HBCR with 
PBCR is of benefit for the completeness of follow-up 
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and is helpful for obtaining the exact vital status of the 
study patients and abundant clinical information as 
well. For instance, in a recent multi-center, 
hospital-based study on breast cancer patient survival 
from Beijing, both active and passive follow-up 
systems were performed coordinately. Hence, the 
survival status (by stage) of cancer patients were 
identified, and the personal and clinical or medical 
information / characteristics (such as histological 
grade /type, stage at diagnosis, estrogen receptor 
(ER) status, and Molecular subtype) were abstracted 
[25].  

In summary, the HBCR database will provide an 
infrastructure for future clinical and health services 
research and will support intervention for cancer 
patients on return-to-work and quality of life, such as 
seen in studies in Japan and in Netherlands [26,27]. In 
our practice the follow-up rate, and the accuracy of 
diagnosis of outcome data has effectively improved 
through the combined methods of "active follow-up" 
and “passive follow-up”. However, there may be 
limitations for use of data from any HBCR that 
provides information reflecting the specialty features 
of the department or hospital, but not the epidemic 
trend of the cancer site in the local population. We 
believe that this study helps to provide basic 
information for the comprehensive evaluation of 
cancer patients who received regular treatment from a 
tumor hospital in a rural area of China, and also to 
provide a functional approach for the application of 
PBCR follow-up in the HBCR. 

Conclusions 
Our study highlights the survival from a special 

patient population who were treated / registered in a 
hospital-based cancer registry, but whose survival 
status was identified by both active and passive 
follow up through well-run population-based cancer 
registries as well. The survival rates of each site or of 
all sites-combined in this setting are consistent with 
those described elsewhere in China and abroad. 
Discrepancies in overall survival could be affected by 
the weight (or proportion) of sites with or without 
better prognosis. The hospital-based cancer survival is 
a better index to evaluate the outcomes that reflects 
the levels of comprehensive treatment and 
improvement of medical and health services. 
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