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[ Abstract | Background and purpose: Thyroid cancer is the most common malignant endocrine tumor, particularly prevalent
among the Asian population. The overall survival for thyroid cancer patients is relatively high, but there are significant survival
differences among patients. Based on long-term hospital-based cancer registry database, this study analyzed the 10-year observed
overall survival (OS) rate of thyroid cancer cases and the distribution of causes of death, providing real-world evidences to further
survival management of thyroid cancer in China. Methods: A total of 55343 thyroid cancer patients who underwent treatment
at Fudan University Shanghai Cancer center from 2005 to 2021 were included in this study. Clinical information and the follow-
up endpoint data were collected through medical records review, telephone visits and death registry data linkage. The last follow-
up date was October 31, 2024. Kaplan-Meier method was applied in evaluating the OS rate, and survival data were described by
different subgroups as age group, gender, treatment period, tumor staging and pathological characteristics. The standardized mortality
ratio (SMR) and absolute excess risk (AER) were calculated using general Shanghai population as the reference, and the mortality
risk was described by gender, age at diagnosis and histological subtype. Results: With a median follow-up time of 63.01 months,
the overall 1-, 3-, 5- and 10-year OS rates of thyroid cancer patients were 99.67% (95% CI: 99.62%-99.72%), 99.11% (95% CI:
99.03%-99.19%), 98.48% (95% CI: 98.36%-98.60%) and 95.81% (95% CI: 95.50%-96.11%), respectively. The 10-year OS rates
of stage I, I, Il and IV were 97.99% (95% CI: 97.70%-98.28%), 89.80% (95% CI: 87.24%-92.37%), 77.84% (95% CI: 70.76%-
84.92%) and 62.95% (95% CI: 55.37%-70.54%), respectively. The differences in OS among patients with different age, gender and
histological classification were significant. 1256 (2.27%) deaths occurred, of which 18.63%, 50.88% and 7.32% were attributable to
thyroid cancer, other cancers and cardiovascular disease (CVD), respectively. Compared with the general population, patients with
different subtypes of thyroid cancer had higher all-cause mortality rates, progressively increasing with papillary, follicular, medullary
and anaplastic thyroid carcinoma/poorly differentiated carcinoma. Compared with general population, the death risk was 2.24 times
higher in papillary thyroid cancer patients (95% CI: 2.06-2.44), 9.94 times higher in follicular thyroid cancer patients (95% CI: 6.79-
14.09), 12.16 times higher in medullary thyroid cancer patients (95% CI: 8.05-17.69), and the highest risk was observed in patients
with anaplastic thyroid carcinoma/poorly differentiated carcinoma [SMR=79.67 (95% CI: 58.38-106.31), AER=766.01/1 000
person-years ] . Conclusion: The 10-year long survival data and cause of death for thyroid cancer patients with different histological
types were reported in China based on a large single institution hospital-based cancer registry database. Staging and histological
characteristics were the most important factors directly affected the survival. Early diagnosis and individualized treatment are crucial
for improving prognosis.

[ Key words ] Thyroid cancer; Overall survival rate; Hospital-based registry; Cause-of-death analysis
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Tab.1 Characteristics of patients with thyroid cancer

[n(%)]

Overall cases Death cases

Characteristic

(n=55 343) (n=1256)
Gender
Female 40 057 (72.38) 726 (57.80)
Male 15286 (27.62) 530 (42.20)
Agelyear
<25 2 466 (4.46) 14 (1.11)
25-34 12 183 (22.01) 30(2.39)
35-44 15557 (28.11) 108 (8.60)
45-54 14 602 (26.38) 290 (23.09)
55-64 8120 (14.67) 411 (32.73)
65-74 2175 (3.93) 306 (24.36)
>175 240 (0.43) 97 (7.72)
Histology
PTC 45292 (81.84) 527 (41.96)
FTC 562 (1.02) 29 (2.31)
MTC 396 (0.72) 25(1.99)
ATC/PDTC 104 (0.19) 43 (3.42)
NA 8989 (16.24) 632 (50.32)
pTNM
I 42 153 (76.17) 340 (27.07)
1l 3089 (5.58) 116 (9.24)
] 381 (0.69) 46 (3.66)
v 305 (0.55) 77 (6.13)
NA 9415 (17.01) 677 (53.90)
Period
2005-2009 4117 (7.44) 326 (25.96)
2010-2014 13 818 (24.97) 491 (39.09)
2015-2019 24770 (44.76) 341 (27.15)
2020-2021 12 638 (22.84) 98 (7.80)

NA: Not available.
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Tab.2 OS rate of thyroid cancer patients from 2005 to 2021

Observation Death Median follow-up time

1-year OS rate

3-year OS rate

S-year OS rate 10-year OS rate

Characteristic n (95% CI)y/month (95% CI)/% (95% CI)/% (95% CI)/% ©5% Cryo, 1 value
Overall cases 55343 1256 63.01 (62.69,63.34)  99.67(99.62,99.72) 99.11 (99.03,99.19) 98.48 (98.36, 98.60) 95.81 (95.50,96.11) -
Gender

Female 40057 726 63.34(62.97,63.72)  99.74(99.69,99.79) 99.32(99.24,99.41) 98.81 (98.69, 98.93) 96.66 (96.34,96.97) <0.001
Male 15286 530 62.00 (61.44,62.75) 99.48 (99.36,99.60) 98.55 (98.34,98.75) 97.60 (97.32, 97.88) 93.52 (92.81, 94.22)
Agelyear

<25 2466 14 64.53(62.93,66.13) 99.87 (99.73, 100.00) 99.82 (99.65, 100.00) 99.58 (99.29, 99.88) 99.29 (98.85,99.73) <0.001
25-34 12183 30 60.65(59.88,61.42)  99.96 (99.92,99.99) 99.87 (99.81,99.94) 99.81 (99.72,99.90) 99.50 (99.25, 99.76)

35.44 15557 108 62.69 (62.04,63.33)  99.93 (99.88,99.97) 99.74 (99.65,99.83) 99.52 (99.39, 99.65) 98.79 (98.48, 99.10)

45.54 14602 290  63.64 (63.06,64.22)  99.80 (99.72,99.87) 99.38 (99.25,99.52) 98.75 (98.54, 98.96) 95.94 (95.35, 96.53)

55-64 8120 411  65.15(64.26,66.04) 99.26 (99.07,99.45) 97.88 (97.54,98.21) 96.72 (96.28,97.16) 91.35 (90.30, 92.40)

65-74 2175 306  65.58 (63.66,67.49) 97.10 (96.38,97.82) 93.80 (92.73,94.87) 90.11 (88.70,91.52) 77.55 (74.59, 80.51)

=75 240 97 81.22(69.46,92.97) 96.51 (94.14,98.89) 86.54 (81.98,91.11) 77.18 (71.23, 83.14) 43.03 (33.41, 52.66)
Histology

PTC 45292 527 61.04 (60.66, 61.43)  99.89 (99.86,99.92) 99.58 (99.52,99.65) 99.16 (99.06,99.26) 97.08 (96.74,97.41) <0.001
FTC 562 20 67.52(65.13,69.90)  99.81 (99.45,100.00) 98.59 (97.55,99.63) 96.46 (94.67, 98.24) 90.43 (86.23, 94.63)

MTC 396 25 67.38(62.32,72.45)  99.21 (98.32, 100.00) 98.60 (97.38,99.82) 96.02 (93.79, 98.26) 85.61 (79.29, 91.94)
ATC/PDTC 104 43 73.03(51.45,94.62) 79.27 (71.19,87.36) 65.04 (55.17, 74.91) 55.42 (44.73, 66.10) 48.46 (36.42, 60.50)

NA 8989 632 95.64(92.95,98.33) 98.81 (98.58,99.04) 97.22(96.86,97.58) 95.96 (95.52,96.41) 92.31 (91.62, 93.00)
pTNM

I 42153 340 60.98 (60.56,61.39)  99.94(99.92,99.97) 99.71 (99.66,99.77) 99.42 (99.33,99.50) 97.99 (97.70,98.28) <0.001
I 3080 116 60.55(59.59,61.51) 99.52(99.27,99.77) 98.75(98.33,99.17) 97.16 (96.47, 97.86) 89.80 (87.24,92.37)

m 381 46 67.35(63.82,70.88) 98.34 (97.02,99.66) 93.97 (91.41,96.54) 9136 (88.22,94.51) 77.84 (70.76, 84.92)

1\ 305 77 80.49 (66.21,94.78)  93.93 (91.21,96.65) 89.26 (85.68, 92.84) 81.74 (76.99, 86.48) 62.95 (55.37, 70.54)

NA 9415 677 94.52(91.97,97.08) 98.77 (98.54,98.99) 97.13 (96.78,97.49) 95.82 (95.38, 96.26) 91.99 (91.30, 92.68)
Period

20052000 4117 326 130.17(129.00, 131.34) 99.29 (99.03,99.55) 98.18 (97.76,98.61) 96.94 (96.38, 97.51) 93.49 (92.62, 94.36) <0.001
20102014 13818 491 109.17 (108.39, 109.96) 99.62 (99.52,99.72) 99.11 (98.95,99.27) 98.58 (98.37,98.79) 95.98 (95.59, 96.38)
20152019 24770 341 6439 (64.15,64.64)  99.74 (99.68,99.81) 99.28 (99.17,99.39) 98.72 (98.56, 98.87) 95.70 (93.79, 97.62)
20202021 12638 98 33.68(33.54,33.81) 9971 (99.61,99.81) 99.04 (98.83,99.25) 98.49 (98.13,98.84) NA

TETAL 2560I5ET-BE T, 18.63%ET:

ARV BUA 2 Y 14 8 3 AR IR 20 A TR UL IR T

UENFSIS RN S R o AN SO R TS by N
(n=639, 50.88% ) , 73A7.32%5LT LIl E
Pk ( cardiovascular disease, CVD ) , 8.05%I
AT HARAE M . B0 RGN, EHEITI
R4, HIRG . WA . Ui X EIh
(£3) .

WASHT AR, ANFHL AR B E ISR
ANFVAEG SR 3 A AE AR 2 25 5% ( Fisherkg i
K, P<<0.001) ., PTCHyHE KR FEEN
AR AET, JCHIEAEIZWIS 104E Y FTC
BETELWE VAR 43 I HUR AR T AE T,
X — H BB IZ W TR TS TR, MTCRERE 12K
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j(%ﬂg 6}, CVD ﬁE-[‘: . ATC/PDTC % |_:|5| ;H‘( ﬂ% ;g:.; Tab.3 Cause-specific mortality among patients with thyroid cancer
P 14 L B2 U7 0 800 S 5 7 SANIE
LU 104 5 JCHBAMARIE T HAR IS Charactristi Cuse
. T . . Total death 1256 (100.00)

_]:jgﬂﬁj\ﬁi *H l:l./l ’ % I E[E:I-_: E/:J Eﬁ ’U(E%JE.:; Thyroidcancer 234(1863)
B RSARSE T XU AR/, PTC. FTC, CVD 92 (7.32)
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Fig. 1 Proportional mortality ratio by cause of death, stratified by demographic characteristics according to histologic type
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Tab.4 SMR and AER among patients with thyroid cancer by histological type

PTC FTC MTC ATC/PDTC
frem SMR (95% CI)  AER SMR (95% CI) AER SMR (95% CI) AER SMR (95% CI) AER
Observed death 527 29 25 43
Overall 2.24(2.06,2.44)  0.049  9.94(6.79, 14.09) 17.69  12.16 (8.05, 17.69) 30.72  79.67 (58.38, 106.31) 766.01
Age at diagnosis/year
<25 24.16 (8.72,52.77) 13.00 374.04 (18.53,370.40) 15585.11 — — — —
25-34 12.53(7.12,20.48)  1.22 112.38 (5.62, 554.18) 1370.47 — — — —
35-44 10.21(7.59,13.47)  0.79 44.92 (7.54, 148.53) 359.35 101.47(25.78,275.8) 1222.57 — —
45-54 12.28 (10.29, 14.56) 1.03  54.33 (23.75, 107.42) 367.07 64.84(28.35,128.21) 522.91 237.64(96.51,495.21) 8 194.62
55-64 7.64 (6.57, 8.84) 1.18 20.49(9.99, 37.61) 165.28  21.93 (10.18, 41.64) 212.92 172.17 (113.91, 250.42) 4199.35
65-74 8.03 (6.69, 9.55) 5.01 13.67(5.98,27.05) 253.23 9.59 (2.44,26.12) 290.60  75.35(38.28,134.31) 5382.12
=75 3.98(2.81,5.47) 28.60  6.32(1.06,20.86) 1263.13  12.63 (4.01,30.47) 252627 15.79 (2.65, 52.15) 7 894.58
Gender
Male 2.90(2.51,3.33)*  0.24 13.74(7.64,22.91) 79.41 1047 (5.51,18.22) 54.55  80.78 (50.08, 123.82) 1878.58
Female 2.06 (1.85,2.29) 0.06  8.43(4.98,13.41) 21.67 14.06 (8.01,23.04) 68.94  80.62(52.85,118.12) 1321.70

*: Significant differences; —: No patients in this group.
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