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Abstract: [Purpose] To introduce the statistical method of age-standardized relative survival rate
and its application in population-based cancer registration. [Methods] The European and global
standard age compositions were introduced firstly; then the principles of estimation for age-stan-
dardized relative survival rate and its standard error were described; finally, an example was giv-
en to illustrate the calculation for age-standardized relative survival rate. [ Results] Using the sur-
vival data of stomach cancer in urban Shanghai from 1972 to 1986 as an example, the 5-year rel-
ative survival rates and the relative survival rates adjusted by European and global standards were
calculated. The results were as follows: 14.72%, 12.87% and 13.03% for all patients, 15.33%,
13.71% and 14.03% for males, and 13.43%, 11.34%, 11.35% for female, respectively. The 5-
year relative survival adjusted by global standards was closer to the original relative survival.
[ Conclusion ] Although the European age standard has been widely used, the global age standard
can eliminate the influence of different age structures to better compare the survival rates between
different regions or countries, or different periods in the same region.

Key words: cancer registry; relative survival rate; age-standardization; age-standardized relative
survival rate; survival analysis
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(14 4 ERARIE (Table 2)12), 2850408 F U5 2 [ B AE DF
7% 0 (TARC) 1 42 BR Y& AiE 7% U5 F 15 (Global Cancer
Observatory, GCO , http : //gco.iarc.fr) LA HY, FIH
GLOBOCAN 2018 %4 & rh 4 3k 185 4~ [ %X 36 Fh
Jit g Bcds . SR ATIAEIR 20 18 41 .0~4 % 5~9 % |
10~14 % 15~19 % 20~24 % 25~29 % 30~34 % |
35~39 % 40~44 % 45~49 % 50~54 % 55~59 % |

Table 1 Age weights of the European standard

Age group(years old)  Standard 1* Standard 2" Standard 3¢

15~44 7 28 60
45~54 12 17 10
55~64 23 21 10
65~74 29 20 10
75~99 29 14 10
Total 100 100 100

Source : Corazziari 1, et al. European Journal of Cancer,2004,40(15):
2307-2316.

Notes:a:Lip,tongue,salivary glands,oral cavity,oropharynx,hypophar-
ynx,head & neck,oesophagus,stomach,small intestine,colon,rectum,liv-
er,biliary tract,pancreas,nasal cavities,larynx,lung,pleura,breast,corpus
uterl ,ovary,vagina & vulva,penis,bladder kidney,prostate,choroid melanoma,
non-Hodgkin lymphomas, multiple myeloma,chronic lymphatic leukaemia,
acute myeloid leukaemia,chronic myeloid leukaemia,leukaemia;b:Na-
sopharynx,soft tissues,melanoma,cervix uteri,brain,thyroid gland,bone;
c:Testis,Hodgkin’s disease,acute lymphatic leukaemia
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Table 2 Age weights of the global standard
Standard 1* Standard 2" Standard 3¢

Age group(years old)

0~4 1.32 0.15 1.10
5~9 1.62 0.07 0.97
10~14 3.23 0.05 0.96
15~19 6.11 0.10 1.18
20~24 8.91 0.25 1.57
25~29 11.31 0.52 2.73
30~34 12.12 1.01 4.21
35~39 11.16 1.67 5.44
40~44 9.22 3.05 7.18
45~49 7.30 5.26 9.35
50~54 5.68 8.05 10.69
55~59 4.71 10.91 11.21
60~64 4.16 13.46 11.18
65~69 3.75 14.78 10.23
70~74 3.09 13.18 7.84
75~79 2.53 10.93 591
80~84 1.95 8.57 432
85* 1.83 7.99 3.93
Total 100.00 100.00 100.00

Source : Miranda-Filho A et al. Cancer Epidemiology,2020,69:101802.

Notes:a:Hodgkin lymphoma (C81),Kaposi sarcoma (C46) and testis
(C62);b:Standard 2:Anus(C21),bladder (C67),colon (C18),corpus uteri
(C54), gallbladder(C23 -C24 ,including extrahepatic ducts), hypopharynx
(C12-C13),kidney (€C64-C65,including renal pelvis),larynx(C32),liver
(C22,including intrahepatic bile ducts),lung (C33-C34,including tra-
chea and bronchus), melanoma of the skin(C43),non-melanoma skin can-
cer(C44) ,mesothelioma(C45) ,multiple myeloma(C88 and C90,including
immunoproliferative diseases) ,oesophagus (C15), oropharynx (C09 -C10),
pancreas (C25),penis (C60),prostate (C61),rectum (C19-20),stomach
(C16),vagina (C52) and vulva (C51);c:Brain,central nervous system
(C70-C72),breast (C50),cervix uteri(C53),leukemia(C91-C95),lip,oral
cavity (C00-CO06),nasopharynx (C11),thyroid (C73),non-Hodgkin lym-
phoma(C82-C86 and C96),ovary(C56) and salivary glands(CO7-C08)
60~64 % 65~69 % 70~74 % [75~79 ¥ 80~84 %
=85 % . M (E PRGN 72 )5 10 it (Interna-
tional Classification of Diseases 10th Revision,ICD-10.
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OSR 4358 12.92% . 13.28% K11 12.17% , }H . 1) 5 4F
RSR 354 14.72% .15.33% .13.43% (Table 3),

G, SRIMBRUNBRMETT 5 E R0y 5 AFAR I 1 2
MXTAEAER B G0t BRI L Pk ASRSR 4300
12.87% 13.71% 11.34% , .k , % H 2Bk br 15
B 5 AR R S AXT A AR B e Ak B A
4 5 13.03% (14.03% Al 11.35% , A8 &
OSR \RSR, i /2 KK ¥ 475 Fl 4= BRBRAE ) ASRSR, 5
MBI S FAAERIE Ttk . SR FH BN bR o FN 4
ﬂﬁﬁ%s@@ﬁﬁ%Rwﬁiﬁ%Rﬁmw
KR AR 25 M AR TR 80T B — s AR fE HorpoR
éﬁﬁﬁ%s@@ﬁﬁ%mm%%ﬁ%mm%%
EH /N (Table 4~5),
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W b ITF5 8 4 (Table 6) PR 40 [ 2201
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HER) ASRSR ., L1 FUS AR 19 B 5 AF A A AR R
T ,{H RSR & ASRSR 1% F [ B 31 17 R i R
FHER N A5 E 9 ASRSR Fifi 5 95 15112 Wiy Bisf 1] 1) 4 7% 1%
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RSR, 4 0% V8 & 1) J5 A5 A7 A0 22 AN K BRERUT 1995—

Table 3 5-year survival rates of stomach cancer in urban
Shanghai, 1982—1986

Gender OSR RSR ASRSR-5 ASRSR-18
Both 12.92 14.72 12.87 13.03
Male 13.28 15.33 13.71 14.03
Female 12.17 13.43 11.34 11.35

Notes:OSR :observed survival rate;RSR:relative survival rate;
ASRSR-5 : age-standardized relative survival rates (European standard);
ASRSR-18: age-standardized relative survival rates(global standard)

Table 4 Age-standardized relative survival rates,5-year
relative survival rates,standard errors and 95% confidence
intervals of stomach cancer in urban Shanghai,
1982—1986 (European standard)

1999 A4 P2 J5 i RSR & TAE I VR 5 mip oh , Hidy
Hiy X AF 94 4 5 I RSR #BA TAF 8 R S [ 19
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Table 5 Age-standardized relative survival rates,5-year
relative survival rates,standard errors and 95% confidence
intervals of stomach cancer in urban Shanghai,
1982—1986 (global standard)

Age group RSR SE : ?5%CI _
(years old) Lower limit ~ Upper limit
0~4 - - - -
5~9 - - - -
10~14 - - - -
15~19 6.34 4.83 1.42 28.21
20~24 26.47 4.47 19.01 36.87
25~29 22.74 2.94 17.66 29.29
30~34 2795 255 23.38 33.41
35~39 2538 224 21.36 30.17
40~44 26.05 1.62 23.06 29.42
45~49 24.83 1.14 22.69 27.17
50~54 22.06 0.84 20.48 23.76
55~59 19.55  0.68 18.26 20.94
60~64 1570  0.59 14.58 16.89
65~69 11.17 0.1 10.21 12.22
70~74 7.65  0.52 6.69 8.75
75~79 522  0.62 4.14 6.59
80~84 5.65 1.22 3.71 8.62
85* 3.67 2.53 0.95 14.20
Total 14.72 0.23 14.26 15.18
ASRSR-18 13.03  0.30 12.45 13.63

Notes: —:The number of cancer patients aged 0-14 was insufficient to
calculate survival rates;RSR:relative survival rate;SE:standard error;
ClI:confidence interval ; ASRSR-18:age-standardized relative survival
rates(global standard)

Table 6 5-year relative survival rates and age-standardized
relative survival rates of stomach cancer in selected regions
(European standard)

Age group RSR SE 95%C1 : .

(years old) Lower limit  Upper limit Region Period RSR ASRSR-5
0~44 25.65 1.04 23.69 27.76 Shanghai 1982—1986 14.7 12.9
45~54 23.05 0.67 21.77 24.41 Qidong, Jiangsu™ 1982—1991 14.0 12.6
55~64 17.46 0.45 16.61 18.36 Europe®" 1978—1980 17.0 14.0
65~74 9.59 036 8.90 10.33 Europe®" 1981—1983 18.0 15.0
75~99 520 053 4.25 6.36 Europe?! 1984—1986 21.0 18.0
Total 1472 0.23 14.26 15.18 Europe®" 1987—1989 21.0 19.0
ASRSR-5 1287 024 12.41 13.35 Europe ™! 1995—1999 24.1 24.5

Notes : OSR :observed survival rate ; RSR :relative survival rate ; ASRSR-
5 :age-standardized relative survival rates (European standard)

Notes:RSR :relative survival rate;SE:standard error;CI:confidence inter-
val; ASRSR-5 :age-standardized relative survival rates (European standard)
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