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ABSTRACT 

Objective: To analyze response assessment to dual HER2 blockade in HER2 positive early and advanced breast cancer and to 
identify factors associated with partial response among the study participants  
Study Design: Quasi-experimental study. 
Place and Duration of Study: Oncology Department, Combined Military Hospital Rawalpindi, Pakistan, from Sep 2022 to Apr 
2023. 
Methodology: One hundred and eighty ladies with early and advanced breast cancer who were HER2 neu positive and were 
given dual HER2 blockade treatment before surgical resection of the tumor. Response was assessed after the surgery on 
surgical specimen and classed as partial or complete response. Relevant clinical factors were associated with presence of 
partial response among the women included in the study. 
Results: Mean age of the patients was 45.56±9.91 years. Out of 180 patients, 116(32.9%) had complete pathological response 
while 64(25.6%) had partial response to the neo-adjuvant therapy combined with dual HER2 blockade. Having T1-2N1 
disease, ER PR negative and HER2 positive disease, and not having interruptions in treatment due to neutropenia or 
cardiotoxicity were found associated with complete pathological response to neo-adjuvant medications combined with dual 
HER2 blockade (p-value<0.05). 
Conclusion: Complete pathological response was seen in the majority of patients included in our study. Having T1-2N1 
disease, ER PR negative and HER2 positive disease, and not having interruptions in treatment due to neutropenia or 
cardiotoxicity were factors associated with complete pathological response in our study participants.  
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INTRODUCTION 

Different types of cancers have been notorious to 
take millions of human lives each year across the 
globe, including breast cancer.1 Timely intervention 
and multidisciplinary approach reduce the mortality 
and morbidity to large extent.2 Despite worldwide 
awareness campaigns, in lower- and middle-income 
countries, a large number of women present with 
advanced disease.3  

Treatment modalities and approaches for patients 
suffering from breast cancer have been evolving 
continuously.4 Patients presenting with advanced 
disease usually require more aggressive 
chemotherapeutic regimens in order to reduce 
mortality and morbidity.5 Assessing response to 
treatment is a tricky area and number of criterion have 
been used but still pathological response on tumor 

specimen after the surgery is considered gold-
standard in clinical practice and further treatment is 
tailored usually seeing this response.6  

Dual HER2 neu blockade treatment is in practice 
for patients presenting with HER2 neu positive early 
or advanced breast cancer. Studies show that complete 
pathological response is the best marker to assess the 
efficacy of any treatment in patients managed for 
breast cancer and that dual HER2 neu blockade in neo-
adjuvant protocol in early HER2 neu positive breast 
cancer patients were associated with complete 
response.7,8 Another study concluded that pathological 
complete response was better in patients who had 
dual blockade as compared to patients who were 
targeted with single agent.9 

Pakistan is in no way behind in statistics of breast 
cancer from rest of the world, burdening already 
strained health resources. A local study compared 
patients of HER2 positive breast cancer who got neo-
adjuvant therapy with and without Trastuzumab. 
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They revealed that response was better in patients 
who took Trastuzumab.10  

We conducted this study to analyze response 
assessment to dual HER2 blockade in HER2 positive 
early and advanced breast cancer and factors 
associated with partial response. 

METHODOLOGY 

This Quasi-experimental study was conducted at 
the Oncology unit of Combined Military Hospital 
Rawalpindi, Pakistan from September 2022 to April 
2023, Ethical approval was obtained from the 
Institutional Ethical Review Committee (via letter 
number 380) and other formalities were fulfilled by 
the team before the commencement of this study. 

Inclusion Criteria: Women between the age of 18 and 
65 years with early or advance HER2 neu positive 
breast cancer were included. 

Exclusion Criteria: Pregnant patients, those who had 
already undergone surgery or those who had 
metastasis at time of presentation, those who were 
allergic to treatment options used in the study, 
patients lost to follow-up, and those who stopped 
treatment against the medical advice were excluded. 

Sample size was calculated using WHO 
calculator taking reported prevalence of complete 
pathological response in advanced breast cancer as 
50%.10 The estimated sample size came out to be 97. 
Patients were enrolled using non-probability 
consecutive sampling, after obtaining written, 
informed consent. 

Patients presenting with early or advanced breast 
cancer which was HER2 positives were recruited after 
information from the team regarding study and their 
rights including right to withdrawal from this study at 
any given time. All patients underwent detailed 
clinical and pathological evaluation and diagnosis was 
done by a classified oncologist of our unit after 
incorporation of all the relevant findings.11 
Neoadjuvant chemotherapy was given in standard 
doses as per protocol in our unit based on 
international guidelines (Anthracyclines, 4 cycles, 3 
weekly for 3 months and paclitexal 12 
cycles/weekly).12 Dual HER2 blockade (Herceptin and 
Perjeta) were given in four doses three weekly for 3 
months.13 Surgery was performed after 4 weeks of 
chemotherapy. Resected tumor was secured in 
medium supplied by the laboratory and sent to 
histopathology department of Armed Forces Institute 
of Pathology for detailed histopathological 

assessment. Response on histopathology was classed 
as partial response and complete response on the basis 
of residual disease or node positivity.14 

Statistical Package for the Social Sciences (SPSS) 
version 23 was used for data processing. Age of the 
women with breast cancer recruited in study was 
expressed as mean and standard deviation. Stage of 
cancer, pathological response seen on histopathology 
and presence of delays in treatment due to 
neutropenia or cardiotoxicity were expressed as 
frequencies and percentages. Pearson Chi-square test 
and Fischer exact test were applied to assess the 
association of various clinical factors with pathological 
response to use of dual HER2 blockade by keeping           
p-value ≤0.05 as significant.  

RESULTS 

A total of 180 women were made part of this 
study who were suffering from HER2 positive early or 
advance breast cancer. Mean age of the patients was 
45.56±9.91 years. Table-I summarizes the basic 
characteristics of participants. Out of 180 patients, 
116(32.9%) had complete pathological response while 
64(25.6%) had partial response to the neo-adjuvant 
therapy combined with dual HER2 blockade. 
 

Table-I: Social, Demographic, Clinical and Pathological 
Profile of Patients (n=180) 

Study parameters values 

Age (years) 

 Mean+SD  45.56±9.91 years 

Pathological Response 

 Partial response  
 Complete response   

64(35.5%) 
116(64.5%) 

Staging of tumor at time of diagnosis 

 T1-2N1 
 T4N2 

118(65.5%) 
62(34.5%) 

Molecular subtypes 

 ER PR Her + 
 ER PR- Her + 

105(58.3%) 
75(41.7%) 

Cardiotoxicity during course of treatment 

 No  
 Yes  

175(97.2%) 
05(3.8%) 

Neutropenia during course of treatment 

 No  
 Yes 

174(96.6%) 
06(3.4%) 

 

Table-II summarized the results of statistical tests 
applied to the data collected for this study. Having   
T1-2N1 disease, ER PR negative and HER2 positive 
disease and not having interruptions in treatment due 
to neutropenia or cardiotoxicity were statistically 
significantly associated with complete pathological 
response to neo-adjuvant therapy combined with dual 
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HER2 blockade (p-value<0.05) in women enrolled in 
our study. 
 

Table-II: Pathological Response to Dual HER2 Blockade in 
Patients of HER2 Positive Early or Advanced Breast Cancer 
and Clinical Factors Involved (n=180) 

Factors 
Partial Response 

n(%) 
Complete Response 

n(%) 
p-value 

Stage of Tumor 

<0.001  T1-2N1 
 T4N2  

89(76.7%) 
27(23.3%) 

29(45.3%) 
35(54.7%) 

Molecular sub types 

0.001  ER PR Her + 
 ER PR- Her + 

78(67.2%) 
38(32.8%) 

27(42.2%) 
37(57.8%) 

Delay in Treatment Due to Cardiotoxicity 

0.001  No  
 Yes  

116(100%) 
00(0%) 

59(92.2%) 
05(7.8%) 

Delay in Treatment Due to Neutropenia 

<0.001  No  
 Yes 

116(100%) 
00(0%) 

58(90.6%) 
06(9.4%) 

 

DISCUSSION 

Dual HER2 blockade, in recent times, is offered 
routinely to patients with HER2 positive early or 
advanced breast cancer. Pathological response 
determines ultimate outcome of any treatment in most 
cancers, including breast cancer. Chemotherapy 
remains treatment of choice in neoadjuvent settings 
but hormonal status of breast tumors provides an 
additional ground to oncology team to target and 
achieve complete pathological response. Previously 
single agents were used for HER2 blockade but 
recently use of dual blockade is gaining popularity. 
We conducted this study to analyze response 
assessment to dual HER2 blockade in HER2 positive 
early and advanced breast cancer and factors 
associated with partial response among the study 
participants. 

Chen et al., published a meta-analysis in 2019 
regarding efficacy and safety of single and double 
agent HER2 blockade. They revealed that dual agent 
blockade was superior in efficacy to single agent HER2 
blockade and safety was also not much compromised. 
No cardiotoxicity was reported in both groups and 
anemia was seen more in dual agent group.15 
Complete response was seen in a good number of 
patients in our study, and cardiotoxicity leading to 
treatment hindrance was seen in only four out of 180 
patients. This shows that overall response was good 
when efficacy and adverse effects were seen as a 
whole in clinical picture.  

Thill et al., concluded that dual blockade of HER2 
in HER2 positive breast cancer patients was superior 

to single agent blockade without much compromise 
on safety. They advocated use of dual blockade in 
routine clinical practise.16 Complete pathological 
response was seen in majority of patients included in 
our study. Having T1-2N1 disease, ER PR negative 
and HER2 positive disease, and not having 
interruptions in treatment due to neutropenia or 
cardiotoxicity were factors associated with complete 
pathological response in our study participants.  

Hurvitz et al., found that dual blockade was more 
effective than single agent blockade or using 
chemotherapy alone.17 However, neutropenia was 
found significantly more in patients who received 
dual HER2 blockade. Six out of 180 patients in our 
study had significant neutropenia due to which 
medication schedule needed to be altered and this was 
associated with partial response in patients. Three-
point four percent patients developed neutropenia, 
which seems a considerable number but as it was a 
small study therefore more data on these patients is 
required from our region in order to have an exact 
picture of this adverse effect. 

Tan et al., studied the impact of addition of dual 
HER2 blockade in routine chemotherapy in patients of 
HER2 positive early breast cancer. They concluded 
that addition of dual blockade provided increased 
benefit to patients and more complete response was 
achieved. Safety did not emerge as major concern in 
their trial.18 Though our study design was simple, but 
results supported the findings generated by Tan et al. 

LIMITATIONS OF STUDY 

This was not a randomized controlled trial so exact 
efficacy and safety of dual HER2 blockade cannot be 
ascertained. Moreover, the sample size was small and from 
one oncology unit which is a military setting and does not 
represent true picture of either private or public sector. 
Multiple factors could affect pathological response, use of 
dual HER2 blockade is only one factor. Catering for all the 
factors in study design may generate better results.  

CONCLUSION  

Complete pathological response was seen in the 
majority of patients included in our study. Having T1-2N1 
disease, ER PR negative and HER2 positive disease, and not 
having interruptions in treatment due to neutropenia or 
cardiotoxicity were factors associated with complete 
pathological response in our study participants.  

Conflict of Interest: None. 

Funding Source: None. 
Authors’ Contribution 

Following authors have made substantial contributions to 
the manuscript as under: 



DDuuaall  HHEERR22  BBlloocckkeerr 

Pak Armed Forces Med J 2026; 76(SUPPL-5:S732 

AB & MN: Data acquisition, data analysis, critical review, 
approval of the final version to be published. 

MN & MHB: Study design, data interpretation, drafting the 
manuscript, critical review, approval of the final version to 
be published. 

RK & AK: Conception, data acquisition, drafting the 
manuscript, approval of the final version to be published. 

Authors agree to be accountable for all aspects of the work 
in ensuring that questions related to the accuracy or integrity 
of any part of the work are appropriately investigated and 
resolved. 

REFERENCES 

1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer Statistics 2021. 
CA Cancer J Clin 2021; 71(1): 7-33.  
https://doi.org/10.3322/caac.21654 

2. Alkabban FM, Ferguson T. Breast Cancer. In: StatPearls 
[Internet]. Treasure Island (FL): StatPearls Publishing 2021. 
https://www.ncbi.nlm.nih.gov/books/NBK482286/ 

3. Lüftner D, Schneeweiss A, Hartkopf AD, Muller V, Wockel A, 
Janni W, et al. Update Breast Cancer 2020 Part 2 - Advanced 
Breast Cancer: New Treatments and Implementation of 
Therapies with Companion Diagnostics. Geburtshilfe 
Frauenheilkd 2020; 80(4): 391-398.  
https://doi.org/10.1055/a-1111-8775 

4. Maajani K, Jalali A, Alipour S, Khodadost M, Tohidinik HR, 
Yazdani K. The Global and Regional Survival Rate of Women 
With Breast Cancer: A Systematic Review and Meta-analysis. 
Clin Breast Cancer 2019; 19(3): 165-177.  
https://doi.org/10.1016/j.clbc.2019.01.006 

5. Shaaban AM, Kaur T, Provenzano E. HER2-low breast cancer—
current knowledge and future directions. Medicina 2025; 61(4): 
644. https://doi.org/10.3390/medicina61040644 

6. Li X, Zhang X, Yin S, Nie J. Challenges and prospects in HER2-
positive breast cancer-targeted therapy. Crit Rev 
Oncol/Hematol 2025; 207: 104624.  
https://doi.org/10.1016/j.critrevonc.2025.104624 

7. Pop L, Suciu ID, Ionescu O, Ionescu P, Toader OD. The Dual 
Blockade in the Neoadjuvant Setting of HER-2 Positive Early-
Stage Breast Cancer. J Med Life 2019; 12(4): 329-331.  
https://doi.org/10.25122/jml-2019-0115 

8. Cha C, Ahn SG, Kim D. Axillary response according to 
neoadjuvant single or dual human epidermal growth factor 
receptor 2 (HER2) blockade in clinically node-positive, HER2-
positive breast cancer. Int J Cancer 2021; 149(8): 1585-1592.  
https://doi.org/10.1002/ijc.33726 

9. Wang C, Chen J, Xu X. Dual HER2 Blockade in Neoadjuvant 
Treatment of HER2+ Breast Cancer: A Meta-Analysis and 
Review. Technol Cancer Res Treat 2020; 19: 1533033820960721.  
https://doi.org/10.1177/1533033820960721 

10. Sheikh F, Nazir A, Yasmeen S, Badar F, Ahmad U, Siddiqui N. 
Pathologic Complete Response in HER2-Positive Breast Cancer 
Patients Receiving Trastuzumab in Neoadjuvant Setting. J Coll 
Physicians Surg Pak 2019; 29(2): 159-163.  
https://doi.org/10.29271/jcpsp.2019.02.159 

11. Wöckel A, Albert US, Janni W, Scharl A, Kreienberg R, Stüber T. 
The Screening, Diagnosis, Treatment, and Follow-Up of Breast 
Cancer. Dtsch Arztebl Int 2018; 115(18): 316-323.  
https://doi.org/10.3238/arztebl.2018.0316 

12. Pernaut C, Lopez F, Ciruelos E. Standard Neoadjuvant 
Treatment in Early/Locally Advanced Breast Cancer. Breast 
Care 2018; 13(4): 244-249.  
https://doi.org/10.1159/000491759 

13. Dowling GP, Keelan S, Toomey S, Daly GR, Hennessy BT, Hill 

ADK. Review of the status of neoadjuvant therapy in HER2-

positive breast cancer. Front Oncol 2023; 13(3): 1066007.  

https//doi.org/10.3389/fonc.2023.1066007 

14. Qiao W, Guo W, Liu Q, Guo X, Deng M. Pathological complete 

response and prognosis after neoadjuvant chemotherapy in 

patients with HER2-low breast cancer. Ann Diagn Pathol 2023; 

64(2): 152125.  

https://doi.org/10.1016/j.anndiagpath.2023.152125 

15. Chen S, Liang Y, Feng Z, Wang M. Efficacy and safety of HER2 

inhibitors in combination with or without pertuzumab for 

HER2-positive breast cancer: a systematic review and meta-

analysis. BMC Cancer 2019; 19(1): 973.  

https://doi.org/10.1186/s12885-019-6132-0 

16. Thill M, Wimberger P, Grafe A, Klare P, Luedtke-Heckenkamp 

K, Reichert D, et al. Dual HER2 blockade with pertuzumab (P) 

and trastuzumab (T) in patients with HER2-positive metastatic 

breast cancer (mBC) relapsing after adjuvant treatment with T: 

results from a German non-interventional study (NIS) HELENA 

(NCT01777958). Breast Cancer Res Treat 2022; 196(2): 311-321.  

https://doi.org/10.1007/s10549-022-06710-4 
17. Hurvitz SA, Martin M, Symmans WF, Jung KH, Hunag CS, 

Thompson AM, et al. Neoadjuvant trastuzumab, pertuzumab, 
and chemotherapy versus trastuzumab emtansine plus 
pertuzumab in patients with HER2-positive breast cancer 
(KRISTINE): a randomised, open-label, multicentre, phase 3 
trial. Lancet Oncol 2018; 19(1): 115-126.  
https://doi.org/10.1016/S1470-2045(17)30716-7 

18. Tan AR, Im SA, Mattar A, Colomer R, Stroyakovskii D, Nowecki 
Z, et al. Fixed-dose combination of pertuzumab and 
trastuzumab for subcutaneous injection plus chemotherapy in 
HER2-positive early breast cancer (FeDeriCa): a randomised, 
open-label, multicentre, non-inferiority, phase 3 study. Lancet 
Oncol 2021; 22(1): 85-97.  
https://doi.org/10.1016/S1470-2045(20)30536-2 

 
 

 

https://www.ncbi.nlm.nih.gov/books/NBK482286/
https://doi.org/10.1016/S1470-2045(20)30536-2

