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[ Abstract)] Objective To construct and validate a nomogram model for predicting the survival
prognosis of pediatric osteosarcoma patients. Methods Data were collected from pediatric patients diagnosed
with osteosarcoma based on the U.S. SEER database between 2000 and 2021, aged less than 14 years. Patients
were randomly divided into a training set and a validation set in a 7 : 3 ratio. Univariate and multivariate Cox
proportional hazards models were used to identify factors affecting survival, then the prediction model was
constructed and nomogram was plotted. The nomogram was validated using the concordance index (C-index),
the receiver operating characteristic curve and the area under the curve (AUC), calibration curves, and decision
curve analysis. Patients were divided into high-risk and low-risk groups according to the risk scores which were
calculated based on the nomogram model. Subgroup survival analyses were performed using Kaplan-Meier
survival curves. Results A total of 726 pediatric osteosarcoma patients were included, with 508 in the training
set and 218 in the validation set. Multivariate Cox regression analysis identified tumor size [HR=1.002, 95%CI
(1.001, 1.004)], lymph node metastasis [HR=3.341, 95%CI (2.368, 4.712)], and surgical approach (radical
resection) [HR=0.382, 95%CI (0.219, 0.665)]; amputation [HR=0.471, 95%CI (0.255, 0.870)]) as independent
prognostic factors. The C-index of the nomogram models constructed based on the above factors in the training
and validation sets were 0.715 and 0.690, respectively. The AUC values for predicting 1-year, 3-year, and 5-year
tumor specific survival rates were 0.833 and 0.810 (1-year), 0.751 and 0.718 (3-year), and 0.708 and 0.657 (5-year)
in the training and validation sets, respectively. The calibration curve showed that the predicted values were
highly consistent with the observed values. The clinical decision curve showed that the model had demonstrated
a certain clinical net benefit in predicting 1-year, 3-year, and 5-year tumor specific survival rates within a certain
prediction probability threshold range. Kaplan-Meier analysis showed that the survival rate of the high-risk group
was significantly lower than that of the low-risk group (£<0.05). Conclusion This study successfully developed
a nomogram model for predicting tumor-specific survival rates in pediatric osteosarcoma patients based on key
prognostic factors including tumor size, lymph node metastasis status, and type of surgery, demonstrating good
predictive performance and potential clinical utility.
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F1 NGEMBIEEEL TR (n, %)
Table 1. Comparison of baseline characteristics between the training set and the validation set (r, %)
At A1l (n=726) Y24 (n=508) RS (n=218) Ul PlH
R () 11.00 (9.00, 13.00) 11.00 (9.00, 13.00) 11.00 (9.00, 13.00) 0.279 0.779
PES 1.475 0.225
% 363 (50.00) 262 (51.57) 101 (46.33)
& 363 (50.00) 246 (48.43) 117 (53.67)
BWHAES (4F) 1.446 0.485
2000—2009 217 (29.89) 157 (30.91) 60 (27.52)
2010—2019 432 (59.50) 295 (58.07) 137 (62.84)
2020—2021 77 (10.61) 56 (11.02) 21 (9.63)
Tl 1.019 0.601
HFA 540 (74.38) 380 (74.80) 160 (73.39)
A 83 (11.43) 60 (11.81) 23 (10.55)
SN 103 (14.19) 68 (13.39) 35 (16.06)
J TR 6.981 0.008
HE 35 (4.82) 17 (3.35) 18 (8.26)
DU A% 691 (95.18) 491 (96.65) 200 (91.74)
I3 (1) - 0.700"
I~ 16 (2.20) 10 (1.97) 6 (2.75)
-1V 406 (55.92) 282 (55.51) 124 (56.88)
A 304 (41.87) 216 (42.52) 88 (40.37)
SEERY"J& 531 0.192 0.979
A 484 (66.67) 341 (67.13) 143 (65.60)
JRIT 50 (6.89) 35 (6.89) 15 (6.88)
[X 3k 134 (18.46) 92 (18.11) 42 (19.27)
EALERS 58 (7.99) 40 (7.87) 18 (8.26)
FAI A 2.764 0.429
PRsF 47 (6.47) 34 (6.69) 13 (5.96)
HOAMEDIBR 479 (65.98) 336 (66.14) 143 (65.60)
(213 138 (19.01) 100 (19.69) 38 (17.43)
SRR 62 (8.54) 38 (7.48) 24 (11.01)
1 Cig 22 (3.03) 13 (2.56) 9 (4.13) 0.800 0.371
7 704 (96.97) 494 (97.24) 210 (96.33) 0.178 0.673
JigEE K/ (mm) 90.00 (67.25, 130.75) 90.00 (66.00, 130.00) 96.50 (70.25, 140.00) 1.239 0.215
A5 1.310 0.519
ANH 436 (60.05) 312 (61.42) 124 (56.88)
i 130 (17.91) 88 (17.32) 42 (19.27)
I 160 (22.04) 108 (21.26) 52 (23.85)
B 18 (2.48) 13 (2.56) 5(229) <0.001 1.000
i A% 2(0.28) 1(0.20) 1 (0.46) - 0.5117
Jiti% ¥ 93 (12.81) 62 (12.20) 31 (14.22) 0.389 0.533
s 2.956 0.228
AN 20 (2.75) 11 (2.17) 9 (4.13)
A 357 (49.17) 246 (48.43) 111 (50.92)
el 349 (48.07) 251 (49.41) 98 (44.95)
JEE R S A AP RS 0.079 0.778
AT 526 (72.45) 366 (72.05) 160 (73.39)
HRERE S ESETS 200 (27.55) 142 (27.95) 58 (26.61)
A () 55.50 (23.00, 116.00) 55.50 (23.00, 118.25) 55.50 (23.00, 113.75) -0.250 0.803

Er R RS 093 4 K B AR N P AR B AR SALIIM (P, Pps) 1A UL PRER A Fisherdl bukk 5 ik

yxxz.whuznhmedj.com



EZFFH 2025 &£ 7 A 3555 7 81 New Medicine, Jul. 2025, Vol.35, No.7

804

9100 (0L8°0 “S§T0) ILF0  #100 (€S8°0 0ST0) THF0 ]

100°0 (990 “61T0) T8E0 10000>  (S95°0 “881°0) 920 HAHEEY

EAd| Jou 453%)

- 1L1°0 (91E'T “$IT0) 1€5°0 lif) 27 MLYE

- LITO (10T “S61°0) €840 /254 Sr1°0 (8LI'T “8T€0) TT90 1000 (09S°€ “0Tr'1) 6+TT Ay

- U Hisy 65L°0 (SO8'T “059°0) €80° 670 (6TT1 “$0S0) L8LO |

|| cTeo (€191 “¥€T0) ¥190 LEOO (SP6'0 “9ST°0) €8€°0 SjeL iy

6T€°0 (9L8T “6TL0) OLE'T 1000> (S61°S “€0V'T) ¥ESE T Y ERL| ity
U EEN & HfLoal Faaas

pEe - L10°0 (ST80 “LYI'0) 6V€0 Hisy

£99°0 (8EP'ST “SLI'0) 9v9'1 0100 (S8ETOT ‘9681 ) 998°€1 T - Y01°0 (0SI'T “1TT0) 050 AT~
oy EL & - Jou 1~

Fy (f6f) Wy

00£°0 (L66'€ TSY0) ¥19°1 1000> (16L°6 ‘6T1T) S9S°H T - ¥S1°0 (0ETT “69T0) SLSO i
U oY & - U AW

T A

1000> (TILY “89€T) IHEE 1000> (810°S “0VST) 1LSE T - 998°0 (ITLT “€€9°0) #40°1 Y
80T°0 (9€¥'T “681°0) 1250 991°0 (9PE°T “8L1°0) 68770 & - 2090 (€881 “€69°0) THI'l Y i
JoU REH Hirsk - | Yol

pEEETAnR iy

€600 ($00'T “10071) 200’1 2000 (V00T “100°T) €001 Na'a: - SELO (TLTE “981°0) 08L0 1202—020T
- o (6IL°EE “099°0) 9ILY T - 0160 (vPP'T “12L°0) 0T0'T 610T—010T

oy & - Bt 600T—000T

SN () Yl

61870 (6£9T “¥91°0) LOT'T €100 (T8S'S “0TTT) 609¢T T - 0LS0 (P9TT “¥59°0) 60670 b2
Py Jou 4§ - ERL| %

Rl =

or1o (TOTT “0LT0) 0LSO ¥50°0 (TI0'T “6TT0) 1840 HllGshny - 7060 (0901 “9€6'0) 96670 ety
Hld (1D%S6 ) HMH Hd (10%S6 ) HJMH e Hd (10%S6 ) HpuH Hd (10%S6 ) HpdH S
LGl E % L4100 3 e o WG % L4 EloD 3 g o

18s Buiuiel; sy} ul [eAIAINS O1108ds—I0WN} YIM PaIeID0SSe SI0J0E) JO SsisAjeue spiezey |euoiuodoid X00 aieleAlnW pue ajeleAluN "g 9|del
WEBWGNXOONEM Z M EME X HZFLFEHIEBMEFT N hEHIL %

yxxz.whuznhmedj.com



EZFFH 2025 &£ 7 A 35 %5%F 7 B New Medicine, Jul. 2025, Vol.35, No.7

805

M 147, 34F . S AEAEAERN AUC 430
0.810[95%CI( 0.654, 0.967 )]. 0.718[95%CI( 0.617,
0.819) | #1 0.657[95%CI ( 0.554, 0.761) ], VLIl 2,

YIN 255 NI TE AR i s [R]ARfE PE ROC i 4k 3

B, FEANE 0 BE RS T, B AR B RE o Rl st
[ AUC {H FFE, 255 20 N H AUC $E# T
FasE, EERAE 0.7 AKFHEE, ULIE 3. JIZesE R
5 U A PR A 1 T 2 30 s 2 91 2 PRl 1 0 (-5 U

0 10 20 30 40 50 60 70 80 90 100
AT

L i . )

i &
A s ESH

HATEDIBR EEIYICS

JHEE AN (mm ) . . . . . . . . ,

0 100 200 300 400 500 600 700 800
BAME : . . . - ; . . . . .

0 20 40 60 80 100 120 140 160 180 200
Linear Predictor : : : - - T T )

-1.5 -1 -0.5 0 0.5 1 1.5 2 2.5
VA A% . . ,
0.90 0.80 0.70
SAFAATR : ; ; ; — .
0.90 0.80 0.70 0.60 0.50 040 030 0.20 0.10
SRR . . . . . . . . ,
0.90 0.80 0.70 0.60 050 040 030 020 0.10

Bl LEBAEEREMEEFRNIIKE

Figure 1. Nomogram for predicting the survival prognosis of pediatric osteosarcoma patients
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Figure 3. Time-dependent ROC curves for the nomogram model
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Figure 4. Calibration curves for predicting 1-, 3—, and 5-year survival using the nomogram model

E: AL B, CHAANGEIE, 35, sSHABRAESL; D, E, FRAIARIERIE, 35, SHF AR AR ES&,

A B C

03 — B 0.3 — B 03 — B

— IR — SRR — USRS

o — SRR RL R ol — KL RS o — SRR
e ! 1
£ 01 £ 01 £ 01 ;
£ £ £ -9

e \\ N
00f AT— 0. e 0.0 \ 3 - —
000 025 050 075 100 000 025 050 075  1.00 000 025 050 10
T RS [ T RS ) e AU )

D E F

0.3 — B 0.3 — T 0.3 — B

— RN — LRSS — SR

o — SRR — RIS " — AR R
| $E
® E 01

\‘ 2
e 5 B == g
~_ \ 0.0
\
\
000 025 050 075  1.00 000 025 050 075 100 000 025 050 1.00
1o AU [ 1R XU 1] TR XU 18]

E5 FIZLEEBFMAE, 3F. SEEFHHIRKSITHLE

Figure 5. Decision curve analysis for predicting 1—, 3—, and 5-year survival using the nomogram model
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Figure 6. Kaplan—Meier survival analysis of osteosarcoma patients in high-risk group and low-risk group
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