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Abstract

Breast cancer is the most common malignancy among women, and axillary lymph node assess-
ment plays a key role in prognostication. This retrospective cohort study evaluated the predictive perfor-
mance of the Log Odds of Positive Lymph Nodes (LODDS) index in breast cancer patients and compared
it with conventional pN staging and the Axillary Lymph Node Ratio (LNR). A total of 518 patients with
invasive carcinoma of no special type who underwent surgery with axillary lymph node dissection at Bud-
dachinaraj Phitsanulok Hospital between 2007 and 2011 were included. The study results showed that
LODDS was significantly associated with overall survival (p < 0.001) and demonstrated superior discrim-
inatory ability compared with pN staging and LNR, particularly in patients with fewer than 10 examined
lymph nodes. Multivariate Cox regression analysis indicated that LODDS was a statistically significant
independent prognostic factor, even after adjusting for age, tumor size, and tumor grade. These findings
indicate that LODDS provides more refined risk stratification than traditional nodal staging systems and
may enhance clinical decision-making for breast cancer management. Further prospective studies are

recommended to validate its prognostic utility and explore its applicability in routine practice.
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1 uauan' Jaguumainmaziiduuinasis
R IR TR PO  PY SYLPT- PP IR PE e
(breast excision or modified radical mastectomy
with axillary lymph node dissection) W wn133NEN
witefiniow Tagldinsnudoninmasssnmsnug
ﬁlml,%dm:ﬁ]’m (positive lymph node) RRINSIER T
mMIwennsailsaustSaaunluszuy TMN (s2uy
mMsulszpzaasunSenlfatusvawauazszaL
ANUTULIITaIN T lasRnTanan 3 Tads ldun
T: tumor, N: node, M: metastasis) staging V83
AJCC (American Joint Committee on Cancer) 311
8" Edition Cancer Staging Manual’® fwwaIzels
P31 5slud U0 IdaNnEes [§0% pN (patho-
logic lymph node staging)] e 84auiminvadsa

¥ a4 L "
wnaInaTanuINLduwuIn (positive lymph node)
A9%h:

pNO: hiidauinndasniduuin (0 daw)

=

pN1: wudauiniesniduwuln 1-3 daw

=

pN2: wudauiniesniduuln 4-9 daw
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344 invasive carcinoma of no special type uaz a3y
My Irda i tanuzSIeanINTIvaA
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= log [(positive lymph node + 0.5)/(total lymph node
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AW mi:ﬂ:nmﬂaa@mqmitﬁ (event-free survival)
@28 Kaplan-Meier Survival Curve, LU3suingy
anauandslungdulsadia log rank test, Tias1ei
mulLLﬂiLaIm (univariable analysis) WRZILATIZA
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&UN173 Cox proportional hazard model MRUAIEAL
KufAmmIsiian 0.05 119l ma3spitldruns
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nsrndaianuzISI0anTsnanTo Ut ULz
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WunziSaiduwusha invasive carcinoma of no
special type 'ﬁ'mjmwuwmﬁ%mmﬁmﬂ
Tsswennannsduns Asnlan YaFw 518 T8l
mqmﬁ'ﬂ 60.4 11 (Wde 32-69 1) BwrauasLitasan
WU 143 1o (Fewas 27.6) fuwnavesiitasen
WANNTT 2 ludluaTiLas 334 318 (3088 66.4)
PWAVBILHEIEN 2-5 LTUFIAT FunTevaditadan
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gﬁﬂanﬁmlumiwﬁ 1 vaftdouinmaasisnud
AaT1anuTdwIn 1-44 dau (Laﬁﬂ 14.9 dia) lag
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wusaNtiwasININNIWMIaAL 10 don S
AoutNInA0ITiA metastasis 1adg 3.3 doy (WaY
0-42 ¢iau)

Lﬁaﬁﬂﬁagamﬁﬂm@ﬁﬁ pN staging }¢ pNO
WiNNL 230 318 (30882 44) pN1 LYinNL 134 98
(30882 25.8) pN2 LYINNU 98 318 (30882 18.9) pN3
Wiy 56 T8 (Fapas 10.8), tiadaauenil LNR
16 LNRO Ny 227 78 (Seias 43.8) LNR1 Winny
113 318 (38882 21.8) LNR2 lYnnL 109 M8 (S8
21) LAR3 winriu 69 18 (Sawaz 13.3), iilafana
@il LODDS 'l¢ LODDS1 winnu 244 318 (388
47.1) LODDS2 vinnu 176 318 (3888 33.9)
LODDS3 YN 93 318 (38882 17.9) ez LODDS4
Winnu 5 T8 (Saeas 0.9) giwa:lﬁmlumﬁdﬁ 1
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(R 1-119 1éaw) wuamudsndanuuaneis
2038031980 W IR IR Wit MNIEDE
g 818, PMATDUNLLTY, LNTAVBINELTI, ATHh pN
staging, a7% LNR wazasth LODDS (Log-rank test
p < 0.05) lapaai3aadw 1, 3 uaz 5 Juasawit
pN staging Wihnu pNO (0.98-0.93-0.90), pN1 (0.94-
0.87-0.81), pN2 (0.93-0.85-0.78) &z pN3 (0.94-
0.63-"L&iﬁ°1]”a§a) (gﬂﬁ 1) §IBDATITOATN 1, 3 LAz
5 Juasawih LNR 17Ny LNRO (0.98-0.93-0.90),
LNR1 (0.93-0.82-0.79), LNR 2 (0.99-0.87-0.82),
LNR3 (0.89-0.70-0.44) (Eﬂ‘ﬁ' 2) wanINIsATIAATN
1, 3 uaz 5 Jua9aTi LODDS L¥inNU LODDS1
(0.98-0.93-0.90), LODDS2 (0.96-0.90-0.84), LODDS3
(0.93-0.82-0.61), LODDS4 (0.75-lsifivaya-laidl
Taya) (gﬂﬁ 3) FNIUTZHZIAINTIENTIAIAAE
PIeuU a9 waasluan9f 1

fulsiinadasaseatnanmIiinTed
a7 LLﬂiL%dLam (univariable analysis) fa vUava9
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mﬂmﬁmﬁ:ﬁuum‘ﬁLLﬁJiwvgiw (multivariable

analysis) wuiaiuniinadedasseadwyaie

U0 o alUN o NULIUU-TUNAN W.7. bSd

Volume 42 No. 3 September-December 2025



(&) WNITUNTLITRIY
= q

BUDDHACHINARAJ MEDICAL JOURNAL 337

Survival Functions

pN

]
1
2

M3
—t0-censored
—+1-censared
. —f—2-censored

05 {—3-censored

04

08

Cum Survival

02

oo

time

311 1 8asmvagseaazauadngu pN (Kaplan-Meier Survival Curve)

Survival Functions

LNR

E - —0 d
— —t—1-censored
ALS = ~+=2-censored
0B \'—'* t }censorgd
i — — Interpolation Line
— Interpolation Line
g Scale
+ 25
o v 20
. 8
10

*15
02 i

Cum Survival
/

0 20 40 60 80 100 120

time

31 2 JmiWﬂwsagsamazamamaju LNR (Kaplan-Meier Survival Curve)

Survival Functions
i LODDS
1
2
-3
08 4
—1-censored
—+=2-censorad
—t—3-censored
5 = 4-censored
> 06 by
-E e e e .-
=
w
g
3 o4
02
0o
0 20 40 60 80 100 120
time
31 3 danvatiseaazaua4ndu LODDS (Kaplan-Meier Survival Curve)

1N Qo aUUN o NULBU-TUINAN W.F. o> Volume 42 No. 3 September-December 2025



fnaafl Log Odds of Positive Lymph Nodes lun1swsnsainisseadinvasgihouziiodum

338 Log Odds of Positive Lymph Nodes in Predicting Overall Survival of Breast Cancer Patients

A13191 1 TayaFIUYAAALATBYANIARENVEILTNEUALEATITRATNANAIMLTEN 9 (n = 518)

U 1 k3

TOYAFIMYAAR/YDYANIARN 91m7%  Survival Rate (38882) Mean Survival Month (95% Cl)  p-value®

(%aﬂa:) (one-three-five year)

a1 (U) (Wae 32-69) fLafy 60.4 0.029
0-20 0 0-0-0 0 (0-0)
21-40 10 (1.9) NA-NA-NA 79.00 (58.22-99.77)
41-60 258 (49.8) 0.98-0.94-0.89 103.67 (99.29-108.06)
61-80 220 (42.5) 0.96-0.90-0.85 99.96 (95.09-104.84)
> 80 30 (5.8) 0.72-0.48-NA 82.87 (66.59-99.15)
WIAVDINDWNLLTI (LTUALNAT) < 0.001
<2 143 (27.6) 0.97-0.91-0.87 106.15 (100.73-111.58)
2-5 334 (66.4) 0.99-0.95-0.92 100.89 (97.02-104.75)
>5 31 (6.0) 0.68-NA-NA 67.93 (51.06-84.79)
Tumor grade 0.007
Grade 1 28 (6.6) 0.92-NA-NA 108.50 (99.56-117.44)
Grade 2 217 (50.8) 0.97-0.92-0.89 105.01 (100.55-109.47)
Grade 3 182 (42.6) 0.97-0.89-0.81 92.48 (86.03-98.93)
Lympho-vascular invasion 0.247
Present 94 (18.2) 0.96-0.85-0.72 95.16 (86.67-103.65)
Absent 181 (34.9) 0.94-0.89-0.84 101.42 (96.13-106.71)
VLaJi:q 243 (46.9) 0.99-0.94-0.88 102.15 (97.52-106.77)
Estrogen receptor (ER) 0.517
Positive 331 (68.9) 0.98-0.94-0.89 100.94 (69.99-104.88)
Negative 142 (27.4) 0.95-0.88-0.83 101.42 (96.13-106.71)
VLaJi:q 45 (8.7) 0.92-0.96-NA 102.15 (97.52-106.77)
Progesterone receptor (PR) 0.501
Positive 292 (56.4) 0.98-0.94-0.88 101.70 (97.53-105.88)
Negative 180 (34.7) 0.97-0.91-0.86 100.26 (94.73-105.79)
VL&J'E:‘L; 46 (8.9) 0.92-0.69-NA 94.31 (81.46-107.16)
HER 2 0.626
Positive 99 (19.1) 0.93-0.81-0.78 96.48 (88.34-104.62)
Equivocal 73 (14.1) 0.91-0.76-0.74 100.91 (92.59-109.23)
Negative 243 (46.9) 0.96-0.93-0.89 102.90 (98.47-107.32)
VL&J'E:‘L; 103 (19.9) 0.96-0.85-0.77 100.44 (92.92-107.97)
srarAaNINEDINATELL pN < 0.001
pNO 230 (43.8) 0.98-0.93-0.90 106.48 (102.52-110.44)
pN1 113 (21.8) 0.94-0.87-0.81 100.83 (94.51-107.16)
pN2 109 (21.1) 0.93-0.85-0.78 97.65 (89.41-105.89)
pN3 69 (13.3) 0.94-0.63-NA 67.74 (57.10-78.38)
Axillary lymph node ratio (LNR) < 0.001
LNRO 227 (43.8) 0.98-0.93-0.90 106.39 (102.40-110.39)
LNR1 113 (21.8) 0.93-0.82-0.79 99.87 (92.80-106.93)
LNR2 109 (21.1) 0.99-0.87-0.82 102.31 (95.33-109.30)
LNR3 69 (13.3) 0.89-0.70-0.44 73.48 (61.58-85.37)
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A13191 1 TayasIuYAAALITaYANARENTBIHTNOUAZEATITEATNANA YT 9 (n = 518) (da)

U 1 k3

TOYAFIMYAAR/YDYANIARN 91m7%  Survival Rate (38882) Mean Survival Month (95% Cl)  p-value®
(%aﬂa:) (one-three-five year)
Log odds of positive lymph node < 0.001
LODDS1 244 (47.1) 0.98-0.93-0.90 106.44 (102.84-110.45)
LODDS2 176 (34.0) 0.96-0.90-0.84 101.09 (95.46-106.71)
LODDS3 93 (18.0) 0.93-0.82-0.61 83.58 (73.63-93.54)
LODDS4 5(0.9) 0.75-NA-NA 49.50 (14.69-83.30)

pN: pathologic lymph node staging, HER2: human epidermal growth factor receptor 2,
NA: lifidayadaanurihe o e

®log rank test

Ao 811 (p = 0.001), VIAVRINEWHEIEN (p < (p < 0.001) (A13797 2)

0.001), tn3aUadLiadan (p = 0.003) Lazaxh LODDS

P o Aa e a a ¢ o A A . . . > ' . .
A137191 2 TAIpnfinadesnnteadnlasdianzialnddaaen (univariable analysis) LLa:mLLﬂiW‘vz‘i’m (multivariable

analysis) (n = 518)

298 Hazard ratio (95% Cl)  p-value®  Adjusted HR (95% CI)  p-value®
a1y (1) 0.036 0.001
21-40 1 1
41-60 0.59 (0.13-2.67) 0.23 (0.03-1.45)
61-80 0.37 (0.19-0.72)
> 80 0.49 (0.25-0.94)
ARIAVDINDWNLLSI (LTUALNAT) < 0.001 < 0.001
<2 1 1
2-5 0.22 (0.11-0.46) 0.18 (0.08-0.39)
>5 0.34 (0.19-0.62) 0.22 (0.12-0.41)
Tumor grade 0.009 0.003
Grade 1 1 1
Grade 2 0.57 (0.17-1.97) 0.44 (0.11-1.76)
Grade 3 0.82 (0.46-1.48) 0.89 (0.42-1.80)
Lympho-vascular invasion 0.253 0.826
Present 1 1
Absent 1.53 (0.91-2.56) 0.99 (0.55-1.75)
iz 1.08 (0.69-1.70) 1.18 (0.65-2.15)
Estrogen receptor (ER) 0.522 0.226
Positive 1 1
Negative 0.71 (0.37-1.40) 0.14 (0.00-6.93 x 10%)
Vl,ajs:‘i.ql 0.35 (0.31-1.36) 0.07 (0.00-6.48 x 10%)
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o o da o o a ¢ o o A . . o . -
A13191 2 TApnfinadesnnteadnlasdianzialndadaaen (univariable analysis) LLa:mLLﬂiW‘l{}i’m (multivariable

analysis) (n = 518) (¢ia)

298 Hazard ratio (95% Cl)  p-value®  Adjusted HR (95% Cl)  p-value®
Progesterone receptor (PR) 0.500 0.942
Positive 1 1
Negative 0.67 (0.34-1.32) 4.22 (0.00-2.06 x 10"")
”I,u's:a_; 0.74 (0.37-1.51) 4.76 (0.00-2.33 x 10*")
HER 2 0.630 0.347
Positive 1 1
Equivocal 1.21 (0.66-2.23) 1.94 (0.80-4.71)
Negative 0.98 (0.49-1.96) 1.39 (0.52-3.70)
Vl,ﬁ,iixlql 0.86 (0.50-1.48) 1.14 (0.53-2.46)
SeURONRNINABIAN T pN < 0.001 0.183
pNO 1 1
pN1 0.24 (0.13-0.42) 0.10 (0.00-115.85)
pN2 0.34 (0.19-0.62) 0.31 (0.09-1.08)
pN3 0.41 (0.22-0.77) 0.51 (0.24-1.05)
Axillary lymph node ratio (LNR) < 0.001 0.980
LNRO 1 1
LNR1 0.23 (0.13-0.39) 1.25 (0.00-1917.08)
LNR2 0.34 (0.19-0.61) 0.58 (0.12-2.74)
LNR3 0.30 (0.63-0.55) 0.29 (0.10-0.82)
Log odds of positive lymph node < 0.001 < 0.001

LODDS1
LODDS2
LODDS3
LODDS4

]
0.12 (0.30-0.53)
0.17 (0.04-0.75)
0.42 (0.01-1.76)

1
0.04 (0.00-0.28)
0.05 (0.01-0.26)
0.06 (0.02-0.17)

pN: pathologic lymph node staging, HER2: human epidermal growth factor receptor 2, HR: hazard ratio

?Cox proportional hazard model
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