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INTRODUCTION

ÅNeoadjuvant chemotherapy (NAC) has become 
the standard treatment for both operable and 
non-operable locally advanced breast cancer
ÅFew studies have evaluated primary tumor (PT) 
and axillary lymph node (ALN) responses 
separately
ÅThe partial response to NAC



INTRODUCTION

ÅThe aim of the current study was;
Åto evaluate responses of PT (RPT)  and ALN (RALN) separately

Åto show whether a discrepancy may exist between RPT and RALN

Åto investigate the survival reflection of «partial» response to NAC



MATERIALS & METHODS

ABBREVIATIONS

ÅNAC Responseof primary tumor : RPT

ÅNAC Responseof axillary lymph nodes: RALN

ÅOverallNAC Response: OR

ÅComplete: -/                              ω  None-complete: -NC  

 Partial: -P

 None:  -N



MATERIALS & METHODS
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MATERIALS & METHODS
ÅSataloffsuggeststo usea scoringsystemto determinehistologictumor

regressionaccordingto PT andALN responsesdividedinto 4 subgroups:

Primarysite:

T-A: Total or NearTherapeuticEffect

T-B: Subjectively>50% therapeuticeffect, but lessthan total or near

T-C:<50% therapeuticeffect, but effect evident

T-D: No therapeuticeffect

Axillary lymph nodes:

N-A: Evidenceof therapeuticeffect, no metastaticdisease

N-B: No lymphnodemetastasisor therapeuticeffect

N-C: Evidenceof therapeuticeffect but, lymphnodemetastasisstill present

N-D: Viablemetastaticdisease, no therapeuticeffect



MATERIAL & METHODS
Oursubgroupingwasas follows:

PRIMARY TUMOR RESPONSE

COMPLETE 
RESPONSE     

(RPT-C)

PARTIAL 
RESPONSE

(RPT-P)

NONE
RESPONSE

(RPT-N)

T-A
(Total or near total 
therapeuticeffect)

T-B
(> 50% therapeuticeffect
but lessthan total or near

total) T-D
(No therapeutic effect)

T-C
(<50% therapeuticeffect

but effectevident)

AXILLARY LYMPH NODE RESPONSE

COMPLETE 
RESPONSE     
(RALN-C)

t!w¢T![ 
RESPONSE
(RALN-P)

NONE
RESPONSE
(RALN-N)

N-A
(evidenceof therapeutic

effect, no metastatic
disease)

N-C
(evidenceof therapeutic
effect, but lymphnode
metastasisstill present)

N-D
(viablemetastaticdisease, 

no therapeuticeffect)N-B
(no lymphnodemetastasis

or therapeuticeffect)



MATERIALS & METHODS

OVERALL RESPONSE (OR)

COMPLETE PARTIAL NONE

RPT-C andRALN-C
ALL OTHER COMBINATIONS WITH 
PARTIAL RESPONSE TO NAC IN PT 

AND/OR ALN
RPT-N andRALN-N



RESULTS ςPathologicResponsesin PTsandALNsafterNAC

Primary 

Tumor

Response

Complete Response

(RPT-C)
24 21%

Non-Complete

(RPT-NC)

Partial Response

(RPT-P)

90

58

78.9%

50.9%

None 

(RPT-N) 32 28.1%



RESULTS ςPathologicResponsesin PTsandALNsafterNAC

ALN 

Response

Complete Response

(RALN-C)
22 19.3%

Non-Complete

(RALN-NC)

Partial Response

(RALN-P)

92

45

80.7%

39.5%

None 

(RALN-N) 47 41.2%



RESULTS ςPathologicResponsesin PTsandALNsafterNAC

OR 

Response

Complete Response

(OR-C)
18 15.8%

Non-Complete

(OR-NC)

Partial Response

(OR-P)

96

70

84.2%

61.4%

None 

(OR-N) 26 22.8%



ResultsFollow-Up: 39 (range9-128) Months

Recurrence 25 21.%

Death 16 14%



ClinipathologicparametersassessedregardingNAC responses

Age

(range: 27-87, mean 53)
ER

Multicentricity PgR

Pretherapy tumor size HER 2

Histologic type Ki 67

Pretherapy histologic grade Molecular subtype

Pretherapy nuclear grade NAC type

Pretherapy CIS
Primary tumor response

Lymphatic invasion Axillary lymph node (ALN) response

Vascular invasion Overall response

Perineural invasion Recurrence 

Lymphocytic infiltration Mortality 

Necrosis



RESULTS ςConcordancein Responsesof PTsandALN MetastasisafterNAC

Primary Tumor

Responseto NAC

Axillary lymph node response to NAC

Complete Responsen 

(%)

Partial Response

n (%)

None

n (%)
Complete Response

n (%)

18 (15.8%)

(0 recurrence & death)

6 (5.3%)

(1 recurrence &1 death)

1 (0.9%)

(0 recurrence & death)

Partial Response

n (%)

4 (3.5%)

(1 recurrence & 1 death)

34 (29.8%)

(3 recurrence & 1 death)

20 (17.5%)

(4 recurrence & 2 death)

None

n (%)

0 (0%) 5 (4.4%)

(1 recurrence & 1 death)

26 (22.8%)

(15 recurrence & 9 death)

p< 0.001, kappacoefficient 0.509

Å An overallmoderateconcordancewasobservedbetweenPT andALN responses. Weobservedan absoluteconcordance
betweenPT andALN responsesin 18 patientswith completeresponses, 34 patientswith partial responsesin both PT 
andALN, and26 patientswith no response. Weobserveda majordiscordancein PT andALN responsesin onepatient
with completeresponseto NAC in primarytumor, howeverthe samepatient remainedunresponsiveto NAC in axillary
lymphnode.



RESULTS ςPT Responseto NAC AffectingRecurrence
Univariate Analysis Multivariate Analysis

Recurrence (-)

n (%)

Recurrence (+)

n (%)
p1 p2 9ȄǇ όʲύ

фрΦл҈ /L ŦƻǊ 9ȄǇ όʲύ 

Lower-Upper

Primary Tumor

Response

Complete Response(RPT-C)

Partial Response(RPT-P)

None (RPT-N)

23 (20.2%)

50 (43.9%)

16 (14%)

1 (0.9%)

8 (7%)

16 (14%)
0.001*

RPT-C × RPT-P

RPT-N ×RPT-P 

RPT-N ×RPT-C

0.001*

0.343

0.001*

0.005*

2.736

0.144 

0.053

0.342-145.16

0.059-0.352 

0.007-0.402

Primary Tumor

Response

Complete Response(RPT-C)

Non-Complete Response

(RPT-NC)

23 (20.2%)

66 (57.9%)

1 (0.9%)

24 (21%) 0.018*
0.071 6.326 0.806-46.771

Å Ourresultsrevealedthat 3-tiered categorizationof responsesof PT as complete, partial andnonewere independent
predictorsof recurrence.

Å Thepairwisecomparisonsof none-respondingprimarytumorswith partial andcompleteresponsesweresignificant, 
whereasthere wasno statisticaldifferencebetweencompleteandpartial responsesin PT, regardingrecurrences. 

ÅWhenwe calculatedthe model as completeresponseversusnon-completeresponse, univariateanalysisrevealed
significance. On the multivariateanalysisthere wasno significance.



RESULTS ςALN Responseto NAC AffectingRecurrence
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s
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Univariate Analysis Multivariate Analysis

Recurrence (-)

n (%)

Recurrence (+)

n (%)
p1 p2 Exp (̡ )

95.0% CI for Exp (̡) 

Lower-upper

Complete Response(RALN-C)

Partial Response(RALN-P)

None (RALN-N)

21 (18.4%)

40 (35.2%)

28(24.6%)

1 (0.9%)
5 (4.4%)

19 (16.7%)
0.001*

RALN-C ×RALN-P

RALN-N ×RALN-P 

RALN-N ×RALN-C

0.001*

0.458

0.001*

0.018*

11.464

0.197

0.087

1.530-85.902

0.073-0.529

0.012-0.654

Complete Response(RALN-C)

Non-Complete Response

(RALN-NC)

21 (18.4%)

68(59.6%)

1 (0.9%)

24 (21.1%) 0.028*
0.076 0.163

Å ALN responseto NAC wasfound to be an independentpredictorof recurrence, whenassessedin a 3-tiered categorization.

Å Thepairwisecomparisonsof noneresponsegroupwith completeandpartial responsesrespectively, were significant. However, there wasno
significancebetweencompleteandpartial responses.

Å Whendividedinto 2 subgroupsthe model showedstatisticalsignificanceon univariateanalysisbut lackedanysignificanceon multivariate
analysis.



RESULTS ςOR Responseto NAC AffectingRecurrence

O
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llr

e
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Recurrence (-)

n (%)

Recurrence (+)

n (%)
p1 p2 9ȄǇ όʲύ

фрΦл҈ /L ŦƻǊ 9ȄǇ όʲύ 

Lower-upper

Complete Response(OR-C)

Partial Response(OR-P)

None (OR-N)

18(15.8%)

40 (35.2%)

28(24.6%)

0 (0%)
10 (8.8%)
15 (13.2%)

0.001*
OR-C ×OR-P

OR-N × OR-P 

OR-N × OR-C

0.001*

-

0.001*

-

-

0.077

-

-

0.028-0.208

-

Complete Response(OR-C)

Non-Complete Response

(OR-NC)

18(15.8%)

71 (62.3%)

0 (0%)

25 (21.9%) 0.014*
- - -

Å ForOR, multivariateanalysisrevealedsignificancewhenthe groupswere dividedas complete, partial andnone.

Å Thepairwisecomparisonbetweenpartial andnoneresponsewassignificant, however; comparisonsbetweencomplete
responseandthe othersŎƻǳƭŘƴΩǘbe calculatedowingto lackof recurrencein OR-C group.

ÅWhenthe cohortwasdividedinto 2 subgroups, univariateanalysisrevealedsignificance, but a further multivariate
analysisŎƻǳƭŘƴΩǘbe applied.



Å Kaplan Meier survivalanalysisrevealed
that both 3 and2 tiered systemshave
significancein termsof disease-free
survival, however; in all of PT, ALN, and
overallresponses, survivalcurvesof 
patientswith partial responsewerecloser
to completeresponsethan none-
response.  



RESULTS ςPT Responseto NAC AffectingMortality
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Univariate Analysis Multivariate Analysis

Mortality (-)

n (%)

Mortality (+)

n (%)
p1 p2 9ȄǇ όʲύ

фрΦл҈ /L ŦƻǊ 9ȄǇ όʲύ 

Lower-upper

Complete Response(RPT-C)

Partial Response(RPT-P)

None (RPT-N)

23 (20.2%)

54 (47.4%)

21(18.4%)

1 (0.9%)
4 (3.5%)

11 (9.6%)
0.001*

RPT-C ×RPT-P

RPT-N × RPT-P 

RPT-N × RPT-C

0.007*

0.755

0.006*

0.059

1.414

0.197

0.139

0.158-12.699

0.063-0.621

0.018-1.081

Complete Response(RPT-

C)

Non-Complete Response

(RPT-NC)

23 (20.2%)

75 (65.7%)

1 (0.9%)

15 (13.2%) 0.117
- - -

Å Regardingmortality, divisioninto 3 subgroupsof PT responserevealedsignificanceon both univariateand
multivariateanalysis. 

Å Pairwisecomparisonbetweennonerespondinggroupandpartial responsegroupwasstatisticallysignificant. However, 
the pairwisecomparisonbetweencompleteresponseandnoneresponsegroupsrevealeda marginalsignificance.

Å Thismaybe due to only onedeath in the completeresponsegroup. Therewasno statisticalsignificancewhenthe PT 
responsewasdividedinto the two subgroupsof completeandnon-complete.



RESULTS ςALN Responseto NAC AffectingMortality
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Mortality (-)

n (%)

Mortality (+)

n (%)
p1 p2 Exp (̡ )

95.0% CI for Exp (̡) 

Lower-upper

Complete Response(RALN-

C)

Partial Response(RALN-P)

None (RALN-N)

21 (18.4%)

41 (36%)

36(31.6%)

1 (0.9%)
4 (3.5%)

11 (9.6%)
0.049*

RALN-C ×RALN-P

RALN-N ×RALN-P 

RALN-N ×RALN-C

0.000*

0.666

0.030*

0.018*

1.626

0.276 

0.170

0.179-14.798

0.087-0.884

0.022-1.322

Complete Response(RALN-

C)

Non-Complete Response

(RALN-NC)

21 (18.4%)

77 (67.5%)

1 (0.9%)

15 (13.2%) 0.154
- - -

Å Concerningthe axillarylymphnoderesponse, the model wasstatisticallysignificantwhenthe groupsweredivided
into 3. 

Å Again, the pairwisecomparisonsof noneresponsegroupwith completeandpartial responsesrespectively, were
significant, whereas, the pairwiseanalysisbetweencompleteandpartial responsewasinsignificant.

ÅWhenthe groupsweredividedinto 2, univariateanalysisdid not revealsignificance.



RESULTS ςOR Responseto NAC AffectingMortality
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Mortality (-)

n (%)

Mortality (+)

n (%)
p1 p2 9ȄǇ όʲύ

фрΦл҈ /L ŦƻǊ 9ȄǇ όʲύ 

Lower-Upper

Complete Response(OR-C)

Partial Response(OR-P)

None (OR-N)

18(15.8%)

63 (55.3%)

17(14.9%)

0 (0%)
7 (6.1%)
9 (7.9%)

0.001*
OR-C ×OR-P

OR-N × OR-P 

OR-N × OR-C

0.007*

-

0.002*

-

-

0.200

-

-

0.074-0.543

-

Complete Response(OR-C)

Non-Complete Response

(OR-NC)

18(15.8%)

80 (62.3%)

0 (0%)

16 (14%) 0.062
- - -

OR revealedstatisticalsignificanceon univariateandmultivariateanalysiswhenthe groupswere dividedinto 3, 
whereas2-tiered systemdid not Show anysignificance.


