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INTRODUCTION 
 

In early breast cancer neoadjuvant chemotherapy (NACT) is 
adopted to administer as an option for patients,1     prior to 
removal of tumor with the aim of improving the surgical  
safety with minimizing the extent of surgery.1,2     
Consequently  NACT has improved the  rate of surgeries, 
preserving the breast.2 
 

In breast cancer patients administration of NACT ultimately 
negative results for residual cancer is defined as pathological 
complete response(pCR). A study reported only 22% 
achievement of pCR in patient undergone treatment with 
NACT. 3    Patients with subtype; positive for low
estrogen receptor (ER) and negative human epidermal growth 
factor receptor 2 (HER2), have poor survival rate.4
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                             A B S T R A C T  
 

 

Background: In breast cancer after administration of NACT ultimately negative results for 
residual cancer is defined as pathological complete response (pCR). Patients with subtype; 
positive for low-grade estrogen receptor (ER) and negative human epidermal growth 
receptor 2 (HER2), have poor survival rate. 
Objective: To determine the complete pathological response rate after neoadjuvant 
chemotherapy in breast cancers patients at a tertiary care 
Material and Methods: This  prospective  cohort  study  was  conducted  at  Department  
of  Medical  Oncology  Jinnah Postgraduate Medical Center, Karachi from June 2016 to 
June 2017. All patients received injection Doxorubicin 
Cyclophosphamide 600mg/m2 IV on day1. Cycle repeated every 21 days for 4 cycles, 
followed by injection Paclitaxel 80mg/m2 via 1-hour IV infusion weekly for 12 weeks, 
followed by surgery. During chemotherapy patients were followed up to manage any 
adverse effect of chemotherapy.  Descriptive statistics were calculated. Chi square test were 
applied to see the association of outcome. 
Results: There were significant response observed with high rate of complete response 
(n=16, 61.5%) in patients with T3 stage of breast cancer. Complete response was similar in 
ER and PR positive patients that is 29%. Similarly, response to therapy coincided in ER 
and PR negative patients that is 27%. Complete response was higher (34%) in HER2 
patients while in HER2 negative showed in 26%, with no statistically significance (p
value= 0.45). 
Conclusion: NACT in breast cancer reduce the tumor burden and considerably g
therapeutic option to achieve the complete pathological response. In our study we found 
that complete pathological response rate of 31.3% after NACT in locally advanced breast 
cancer. 

 

In early breast cancer neoadjuvant chemotherapy (NACT) is 
adopted to administer as an option for patients,1     prior to 
removal of tumor with the aim of improving the surgical  

with minimizing the extent of surgery.1,2     
Consequently  NACT has improved the  rate of surgeries, 

In breast cancer patients administration of NACT ultimately 
negative results for residual cancer is defined as pathological 

A study reported only 22% 
hievement of pCR in patient undergone treatment with 

3    Patients with subtype; positive for low-grade 
egative human epidermal growth 

factor receptor 2 (HER2), have poor survival rate.4-12 

Studiess     showed  patient  with  positive  for  low
estrogen  receptor  (ER)  negative,  human epidermal growth 
factor receptor 2 (HER2) positive and negative progesterone  
receptor (PR) status, these may increase the chances to achieve 
the pathological complete response to  NACT.3
Patients if identified through HER2,
offered to achieve the pCR and 
patient tailored therapy, with possibility to attain the outcome 
via breast preserving surgery. But clinician currently is unable 
to find out the patients but can make rough inference through 
HER2, ER and PR as favorable facto
identification. However further contributing factors are needed 
to make correct inference. Tumor size is another contributing 
factor to estimate the pCR to NACT.  Studies reported the 
small size and good indicator of pathological complete 
response.15 While another study the opposite results, inverse 
relation between degree of response and initial tumor size 
(>3cm).16 Tumor grades evaluation is
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In breast cancer after administration of NACT ultimately negative results for 
cancer is defined as pathological complete response (pCR). Patients with subtype; 

grade estrogen receptor (ER) and negative human epidermal growth factor 

To determine the complete pathological response rate after neoadjuvant 
breast cancers patients at a tertiary care hospital. 

This  prospective  cohort  study  was  conducted  at  Department  
Jinnah Postgraduate Medical Center, Karachi from June 2016 to 

received injection Doxorubicin 60mg/m2 IV day 1 and 
day1. Cycle repeated every 21 days for 4 cycles, 

hour IV infusion weekly for 12 weeks, 
chemotherapy patients were followed up to manage any 

Descriptive statistics were calculated. Chi square test were 

There were significant response observed with high rate of complete response 
61.5%) in patients with T3 stage of breast cancer. Complete response was similar in 

and PR positive patients that is 29%. Similarly, response to therapy coincided in ER 
negative patients that is 27%. Complete response was higher (34%) in HER2 

in HER2 negative showed in 26%, with no statistically significance (p-

NACT in breast cancer reduce the tumor burden and considerably good 
option to achieve the complete pathological response. In our study we found 

pathological response rate of 31.3% after NACT in locally advanced breast 

Studiess     showed  patient  with  positive  for  low-grade  
estrogen  receptor  (ER)  negative,  human epidermal growth 

(HER2) positive and negative progesterone  
receptor (PR) status, these may increase the chances to achieve 
the pathological complete response to  NACT.3-7,13,14     
Patients if identified through HER2, ER, and PR NACT can be 
offered to achieve the pCR and also beneficiary to offer the 
patient tailored therapy, with possibility to attain the outcome 
via breast preserving surgery. But clinician currently is unable 
to find out the patients but can make rough inference through 
HER2, ER and PR as favorable factor for response 
identification. However further contributing factors are needed 
to make correct inference. Tumor size is another contributing 
factor to estimate the pCR to NACT.  Studies reported the 

indicator of pathological complete 
While another study the opposite results, inverse 

relation between degree of response and initial tumor size 
(>3cm).16 Tumor grades evaluation is an important 
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determinant of disease prognosis. NACT selection and 
treatment depend on tumor grade and molecular subtypes.17 
 

NACT excluded mastectomy in about 25% of patients, while 
<5% of patient receiving therapy still required mastectomy due 
to disease progression. 18NACT is currently been used for 
reducing the large tumor, inoperable tumor and locally 
advanced breast cancer, to avoid mastectomy.19 
 

Aim of this study is to investigate the response in breast cancer 
patients undergoing NACT, tumor size, and tumor grades. It is 
also investigated pCR as marker for disease free survival and 
overall survival. 
 

MATERIAL & METHODS 
 

This  prospective  cohort  study  was  conducted  at  
Department  of  Medical  Oncology  Jinnah Postgraduate 
Medical Center, Karachi from June 2016 to June 2017. The 
study was approved by institutional ethical review board. 
Informed consent was also taken. A total of 84 patients were 
enrolled out of which 1 patient was dead. So a total of 83 alive 
patients were enrolled for this study. Purposive sampling 
technique was applied. All the patients over 16 years of age, 
histo- pathologically confirmed locally advanced carcinoma Of 
breast (Stage III & IV), stage IV non- metastatic  having  no  
other  malignancy,  performance  status  PS  (0  to  1),  patients  
having echocardiogram with   ejection  fraction  >55%,  and 
with normal  hepatic  renal function  were included in the 
study. Previously treated (surgery/chemo-radiotherapy) 
patients, having ejection fraction <55% by echocardiogram 
were excluded. All patients received injection Doxorubicin 
60mg/m2 IV day 1 and Cyclophosphamide 600mg/m2 IV on 
day1. Cycle repeated every 21 days for 4 cycles, followed by 
injection Paclitaxel 80mg/m2 via 1-hour IV infusion weekly 
for 12 weeks. All cycles are supported with myeloid growth 
factor (GCSF).and followed by surgery. During chemotherapy 
patients were followed up in OPD weekly to manage any 
adverse effect of chemotherapy and to asses any sign of 
progression of disease, blood chemistry, hematological 
derangement. Data were recorded on a predesigned Proforma. 
Data were compiled and analyzed using SPSS. Descriptive 
statistics were calculated. Chi square test were applied to see 
the association of outcome. 
 

RESULTS 
 

The Table-1 showed the frequency distribution of 
demographics and the Table-2 represented the frequency 
distribution of basic characteristics. The Table-3 presented the 
frequency distribution of diagnostic procedures performed. In 
our cohort of 83 patients, the mean age was 44.80±10.39 years 
and duration of chemotherapy was 6.57±1.56 months.  The 
descriptive statistics of these parameters are presented in 
Table-4. As far as response are concerned the results showed 
that complete pathological response was observed in 31.3% 
cases, partial response was observed in 54.2% cases, no 
response was observed in 9.6% patients. The detailed results 
are also presented in Table-5. 
 

The response was further compared with the demographic 
parameters and basic characteristics. The results showed that 
no significant association was observed. The detailed results 
are presented in Table-6. There were significant response 
observed with high rate of complete response (n=16, 61.5%) in 
patients with T3 stage of breast cancer. There was only one 

patient with T4 stage who did not responded to NACT, while 
none of non-responder to NACT with T1, T2, T3 stage group. 
Complete response was similar in ER and PR positive patients that is 
29%. Similarly, response to therapy coincided in ER and PR negative 
patients that is 27%. Complete response was higher (34%) in HER2 
patients while in HER2 negative showed in 26%, with no statistically 

significance (p-value= 0.45). Complete, partial, and no response 
to NACT with or without HER2, ER and PR are shown in 
Table-7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1 Frequency distribution of demographic 
 

Description n (%) 
Age  
≤44 41(49.4) 
>44 42(50.6) 

Occupation  
House Wife 81(97.6) 

Labour 1(1.2) 
Student 1(1.2) 
Resident  

Sindh 75(90.4) 
Punjab 4(4.8) 

Balochistan 4(4.8) 
Side of cancer  

Left 44(53) 
Right 39(47) 

 

Table 2 Frequency distribution of basic characteristics 
 

Description n (%) 
Histology  

Invasive Ductal 
Carcinoma 

54(65.1) 

Infiltrating 29(34.9) 
Grade  

II 60(72.3) 
III 23(27.7) 

ER Status  
Not Conducted 12(14.5) 

Negative 26(31.3) 
Positive 45(54.2) 

PR Status  
Not Conducted 12(14.5) 

Negative 40(48.2) 
Positive 31(37.3) 

HER2 Neu Status  
Not Conducted 14(16.9) 

Negative 34(41.0) 
Positive 35(42.2) 

TNM Stages  
III 63(75.9) 
IV 20(24.1) 

T Stage  
T1 1(1.2) 
T2 5(6.0) 
T3 59(71.1) 
T4 18(21.7) 

N Stage  
N1 38(45.8) 
N2 33(39.8) 
N3 7(8.4) 
N 3(3.6) 
Nx 2(2.4) 

 

Table 3 Frequency distribution of diagnostics procedures 
performed 

 

Description n (%) 
Echo  
Yes 78(94.0) 
No 5(6.0) 

Bone Scanning  
Yes 81(97.6) 
No 2(2.4) 

Ultrasound  
Yes 10(12.0) 
No 73(88.0) 

Mammography  
Yes 48(57.8) 
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Table 4 Descriptive statistics of age and duration of 
chemotherapy 

 

 
 

 

Table 5 Frequency distribution of responses 
 

Description n (%) 

Complete Response 26(31.3) 
Partial Response 45(54.2) 

No Response 8(9.6) 
Lost To Follow Up 1(1.2) 

Expired 1(1.2) 
Switch To 2nd Chemo 2(2.4) 

 

Table 6 Association of response with demographic and 
baseline characteristics 

 

 
Response Achieved 

n=83 
 

 

Complete 
Response 

 
26(31.3) 

 
Partial 

Response 
45(54.2) 

No 
Response 

 
8(9.6) 

lost to 
follow up

 
1(1.2) 

Expir
ed 

 
 

1(1.2) 

switch to 

2
nd  

chemo 
 

2(2.4) 

 
P-value 

Age     n(%)       0.521** 

≤44 14(53.8) 21(46.7) 3(37.5) 0(0) 1(100) 2(100)  

>44 12(46.2) 24(53.3) 5(62.5) 1(100) 0(0) 0(0)  

Occupation   
n(%) 

      0.365** 

House Wife 24(92.3) 45(100) 8(100) 1(100) 1(100) 2(100)  

Labour 1(3.8) 0(0) 0(0) 0(0) 0(0) 0(0)  

Student 1(3.8) 0(0) 0(0) 0(0) 0(0) 0(0)  

Resident    n(%)       0.962** 

Sindh 23(88.5) 40(88.9) 8(100) 1(100) 1(100) 2(100)  

Punjab 2(7.7) 2(4.4) 0(0) 0(0) 0(0) 0(0)  

Balochistan 1(3.8) 3(6.7) 0(0) 0(0) 0(0) 0(0)  

Side of cancer  
n(%) 

      0.499** 

Left 14(53.8) 25(55.6) 3(37.5) 0(0) 0(0) 2(100)  

Right 12(46.2) 20(44.4) 5(62.5) 1(100) 1(100) 0(0)  

Histology   n(%)       0.324** 

Invasive Ductal 
Carcinoma 

15(57.7) 31(68.9) 6(75) 1(100) 1(100) 0(0)  

Infiltrating 11(42.3) 14(31.1) 2(25) 0(0) 0(0) 2(100)  

Grade   n(%)       0.123** 

II 19(73.1) 33(73.3) 7(87.5) 0(0) 1(100) 0(0)  

III 7(26.9) 12(26.7) 1(12.5) 1(!00) 0(0) 2(100)  

 

Table 7 Association of response with NACT 
 

 
 

 
 

DISCUSSION 
 

In our cohort study NACT offered to 83 patients, out of 
them 71(85.5%) achieved complete pathological response or 
partial  response  and 8(9.6%)  patients  showed  no  response.  
This is comparable to a study conducted by Caudle AS 

showed partial or  complete response in 91% patients, stable 
disease in 6%, and progressed  disease in  35% receiving  

one regimen.
20 

The average age of our cohort was 
44.8±10.39) years while study by McFarland Dc observe 

patients with mean age of 51.14±13.1).
21 

 

Patient grouped according to complete pathological response 
26(31%), partial response 45(54%) and no response 8(9.6%) 
then patients achieved high rate of response than study 
conducted by Alawad AA, which showed complete response 
in only seven percent patients, partial response in 17.3% 
patients. Our study showed no significant difference in 
response rate on the basis of disease stage which is similar to 

Alawad AA study.
22 

 

In our study 54% patients were ER   positive, 37% were 
PR positive and 42% patients  were HER2  positive,  while  
29%  patients  were  hormone  receptor,  38%  were  HER2  

positive  in McFarland Dc study.
21     

In our study complete 
response was observe in 34%  HER2 Positive group while 
29 percent was observed in ER and PR Positive groups. 
McFerland study reported in term of Pathological response, 
achieved in 12.1% hormone receptor positive, 41.9% in HER2 
positive patients.  By breast cancer subtype, pCR rates were 
as follows: hormone receptor positive only 12.1%, HER2 

positive 41.9%, and TNBC 21.6%.
21 

 

Colleoni et al.
23   

and other studies
24-26  

have reported a 
better clinical and pathological response and pCR  for  ER-
negative  as  compare  to  those  patients  who  were  ER-
positive.  This might be associated with proliferation of tumor 
cell in ER negative patients. 
 

There  was  small  number  of patients  to analyze  significant  
association  between  clinical  and pathological response to 
NACT. Our study showed improved response to therapy. 
Larger studies and long term follow up is required to 
evaluate the response and incidence of local recurrence after 

neoadjuvant chemotherapy.
27 

 

In our study 45 patients showed partial response and 8 
patients did not respond to NACT, only 1 patient expired, out 

of 8 non responders only two patients were switched to 2
nd 

chemotherapy
. Those patients with progressed disease on 

NACT have poor prognosis, these patients require other 
therapeutic option to improve the outcome. Identification of 
non responsiveness to therapy prompts switch to other 
chemotherapeutic option or surgery. Gepar Trio trial studied 
the impact of other chemotherapy in patients who did not 

show response to neoadjuvant chemotherapy.
28

 

Clouth  B  et  al.
29   

Study  has  proposed  radiotherapy  for  
breast  conservation  in  patients  who achieved complete 
clinical response to prevent the risk of recurrence of cancer as 

there is a study conducted by Jacquillat et al,
30   

there was 
6% patients showed disease recurrence, who  were treated 
with NACT. Post NACT evaluation of the size of tumor is 
vital to decide the type and extent of therapy or surgery. 
Residual disease assessment after NACT is helpful in 

selecting the patients for    breast    conservation    surgery.
31            

Imaging    techniques    like    mammography, ultrasonography 
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may provide information about the status of progression of 
the disease.32

    
Study by  Cross et al. has shown  the tumor 

size reduction  on MRI scan correlates  with  extent  of 

disease.
33

 
 

CONCLUSION 
 

In conclusion, NACT in breast cancer reduce the tumor 
burden, considerably good therapeutic option to achieve the 
complete pathological response and to improve the  quality 
of life with breast conservative surgery in significant number 
of patients. 
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