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Abstract: Pathological response of breast cancer  to neoadjuvant chemotherapy   

at a single ter:ary centre with no access to trastuzumab 

 

Introduc:on 

Neoadjuvant chemotherapy (NACT) has firmly solidified its status as the gold standard in the 

treatment of breast cancer for eligible paQents. While prevailing guidelines advocate for a combined 

approach involving chemotherapy and Trastuzumab for individuals with HER2-posiQve breast cancer, 

Groote Schuur Hospital faces constraints in administering Trastuzumab due to cost-related 

consideraQons. This study delves into the impact of neoadjuvant chemotherapy on breast cancer 

paQents, specifically focusing on the response of local paQents who are HER2-posiQve and do not 

receive Trastuzumab. 

 

Methods 

A retrospecQve audit was conducted on all paQents who underwent NACT followed by surgical 

intervenQon, to assess response, between 1 January 2017 and 31 December 2018 within the Cape 

Town, Metro West surgical pla\orm. Comprehensive data were gathered about tumour dimensions, 

axillary staging, tumour subtype, and treatment response. 

 

Results 

Data from 160 tumours were included. Predominantly, the cohort comprised women (97.5%, 

n=156), with a smaller representaQon of men (2.5%, n=4). In terms of surgical approach, a majority 

of paQents underwent mastectomy (88%,n=141 ), while a minority opted for breast-conserving 

surgery (12%, n=19). The most common histology was infiltraQng ductal carcinoma (94%, n=151), 

followed by infiltraQng lobular carcinoma (3.8%, n=6). The analysis of NACT responses revealed a 

spectrum of outcomes: overall, 21% of paQents achieved a pathological complete response (pCR), 

31% demonstrated a parQal response, 31% exhibited stable disease, and 17% experienced disease 

progression. Notably, triple-negaQve breast cancer displayed the most favourable response, with a 

pCR rate of 32% (p<0.005). In contrast, paQents with ER-posiQve/HER2-negaQve tumours exhibited 
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the least favourable response, with 2.9% achieving pCR (p<0.05). ER-negaQve/HER2-posiQve paQents 

demonstrated a pCR rate of only 6.7% (p=0.215) 

 

Conclusion 

Neoadjuvant chemotherapy appears parQcularly beneficial for paQents with triple-negaQve breast 

cancer. This study reveals a significantly lower pCR rate in ER-negaQve/HER2-posiQve paQents, even 

when compared to studies where Trastuzumab was not administered. For HER2-posiQve paQents, 

the addiQon of Trastuzumab is advocated to augment the likelihood of achieving pCR and thereby 

improve overall survival rates. 
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Introduc)on 

 

In 2020, breast cancer accounted for 15.7% of all newly diagnosed cancers in the USA, affecQng 15% 

of women. Its impact on cancer mortality was significant, contribuQng to 7% of all cancer deaths [1]. 

Similarly, South Africa’s 2017 cancer staQsQcs placed breast cancer as the most frequently diagnosed 

cancer in the country, underscoring its status as a pressing public health concern[2].  

The treatment of breast cancer is mulQfaceted, with chemotherapy playing a crucial role due to the 

systemic nature of the disease.  TradiQonally, chemotherapy has been used mainly in an adjuvant 

manner aher surgery. However, neoadjuvant chemotherapy (NACT) has gained prominence for 

paQents with unresectable breast cancer, locally advanced breast cancer and inflammatory breast 

cancer. Over Qme, indicaQons for NACT expanded first to include reducing the size of large tumours to 

perform breast-conserving surgery[3,4]. Recently, NACT has been uQlised to assess paQents with 

aggressive tumours, using pathological complete response (pCR) to NACT to prognosQcate paQents[4].  

Moreover, NACT has been instrumental in de-escalaQng the extent of surgery in the axilla, moving from 

axillary lymph node dissecQon to a less invasive senQnel node biopsy[5]. 

For paQents with triple negaQve breast cancer, anthracycline and taxane-based regimes are the 

standard NACT treatments. The American AssociaQon of Clinical Oncology (ASCO) guidelines 

recommend NACT for all paQents with triple-negaQve breast cancer who have T1c or larger, or node-

posiQve disease. HER2-neu-posiQve paQents should be offered Trastuzumab and a non-anthracycline 

regimen or anthracycline and taxane regimen, depending on the availability of Trastuzumab[6]. The 
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response to therapy should be assessed through clinical examinaQon, mammogram and ultrasound 

[6]. 

Several local studies in South Africa have explored NACT’s implementaQon. O’Neil et al. invesQgated 

factors influencing the decision to use NACT in the country, considering resource constraints[7]. Nietz 

et al. focused on pCR in HIV-posiQve paQents relaQve to viral load, but not much exploraQon of other 

responses to NACT or response in non-HIV paQents was conducted[8]. Ruff et al. pointed out the lack 

of data on pathological response as a major limitaQon and suggested further research to assess NACT’s 

benefits in the South African context [9]. Surprisingly, no study has examined NACT’s impact on axillary 

staging or actual tumour size reducQon in a South African sepng. Of note, Trastuzumab is not widely 

available in the public health care system, parQcularly in the Western Cape, depriving paQents of this 

life-saving medicaQon.  

To bridge these gaps in knowledge, this study aimed to evaluate the effects of NACT on clinical and 

pathological responses in various breast cancer subtypes within a South African populaQon. The 

objecQve was to compare paQent characterisQcs, receptor status, and molecular subtypes of breast 

carcinoma with their responses to NACT. By conducQng this research, valuable insights were gained 

into the effect of NACT on our paQent populaQon. 

 

Methods 

Design and par:cipants 

A retrospecQve review of all paQents who received NACT followed by surgery at the Cape Town, Metro 

West hospitals aher a breast cancer diagnosis was performed between 1 January 2017 and 31 

December 2018. All paQents who received NACT, followed by surgery at Groote Schuur hospital aher 

a diagnosis of breast cancer was made during the study period, were included in the study. PaQents 

under 18, paQents with incomplete data and paQents who did not complete the intended 

chemotherapy course because of side effects were excluded. Our operaQon schedule database 
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idenQfied paQents who received surgery during the study period.  The pharmacy database established 

which paQents received NACT and the treatment used. Data was collected from the pharmacy 

database, hospital folders, NaQonal Health Laboratory Service (NHLS) histology reports and the 

hospital picture archiving and communicaQon system (PACS). PaQent demographics collected were age 

at presentaQon. Tumour characterisQcs recorded included tumour stage, nodal stage, tumour 

grade, estrogen receptor (ER) status, and HER2-neu status. Equivocal HER2-neu receptor status (2+) 

was recorded as HER2-neu negaQve due to the absence of rouQnely available HER2-neu FISH tesQng.  

Tumour size and axillary staging  

Clinical assessment, ultrasound and mammogram were used to assess the tumour size and nodal 

status. The tumour size, recorded before surgery, was the maximal diameter on either a mammogram 

or ultrasound. The axillary node status recorded before NACT was either N1 if the disease was present 

on clinical examination or ultrasound and N0 if no disease was suspected. Axillary disease was not 

confirmed on biopsy but based on clinical and ultrasound criteria. N1 was termed as being node 

positive, and N0 as being node negative. 

Tumour subtypes  

All patients received a diagnostic core needle biopsy before treatment commenced. Histologic grade, 

immunohistochemistry (IHC) for estrogen and HER2-neu expression via IHC were assessed on the core 

needle specimen. Fluorescent in situ hybridization (FISH) was not performed because Trastuzumab 

was not available as a treatment option. IHC analyses were performed on formalin-fixed paraffin-

embedded tissue sections. HER2 positive was a score of 3+, and HER2 negative was a score of 1+ and 

2+ on IHC. Positive ER status was defined as an Allred score of more than 2/8 of tumour cells with 

nuclear staining.  

 

Currently, breast cancer is divided into disQnct molecular subtypes. The subtypes are luminal A, 

luminal B, HER2 enriched, and triple negaQve or basal type. PaQents in this study could not be 
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divided into these groups because the study site only started doing rouQne Ki67 and 

progesterone receptor (PgR) tesQng on all paQents in 2018. However, an asempt was made to 

group tumour types. To achieve this, the following four groups were selected 1) ER+ve/HER2-ve 

2) ER+ve/HER2+ve 3) ER-ve/HER2+ve 4) triple negaQve.  

Oncological regimen 

The standard neoadjuvant treatment regimen consisted of doxorubicin, cyclophosphamide and 

paclitaxel. A second regimen included the previous regimen with the addiQon of carboplaQn, with 

or without addiQonal docetaxel. Lastly, a combinaQon of docetaxel and cyclophosphamide was 

also used.  

Response to treatment 

Response to treatment was assessed and reported, as represented in (Table 1). The system used was 

based on the Response Evaluation Criteria in Solid Tumours (RESIST) [10].  

Table 1: Response to treatment 

Complete Response (CR): Disappearance of all invasive cancer in resected specimen  
Partial Response (PR): At least a 30% decrease the LD of the initial radiological measurement 

compared to resected specimen 
Progressive Disease (PD): At least a 20% increase in the LD of the initial radiological measurement 

compared to resected specimen 
Stable Disease (SD): Neither sufficient shrinkage to qualify for PR nor sufficient increase to qualify 

for PD 
 

It was impossible to assess response to therapy on mammogram or ultrasound at the end of 

NACT, because this was not routinely performed due to a scarcity of adequate resources. 

Therefore, the tumour size on the pathology specimen at surgery was measured post-NACT. The 

axillary response was assessed on the excision nodal specimen. If no disease was found on the 

nodal excision specimen, it was recorded as N0, and if any disease was present, it was recorded 

as N1. The pathological response was assessed on surgical excision specimens. A pCR was defined 

as having no residual invasive carcinoma in the breast and no tumour in the axillary lymph nodes. 
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Patients with residual ductal carcinoma in situ (DCIS) and no evidence of residual invasive disease 

were recorded as having achieved a pCR. 

Statistical analysis 

Data was analysed from an Excel spreadsheet, and simple descripQve stats were used, with non-

parametric data described with median and interquarQle range. Data was categorised using 

numerical variables with Pearson’s chi-squared test and Fisher’s exact test used for analysis. A P-

value of 0.05 was used to show staQsQcal significance, rejecQng the null hypothesis. 

Study Approval 

This study was approved by the Human Research Ethics Commisee of the University of Cape Town 

(HREC 761/2021) 

Results 

Over the study period 1 January 2017 to 31 December 2018, 533 paQents received surgery for breast 

cancer at the four Metro West hospitals aher an iniQal diagnosis of breast cancer at Groote Schuur 

Hospital. From the pharmacy database, it was established that 159 paQents with 161 tumours had 

NACT. Two paQents had bilateral tumours. One paQent was excluded because of incomplete data. That 

leh us with 160 tumours for analysis. Amongst these cases, 97.5% were found in females, while the 

remaining 2.5% occurred in males. The median age of the paQents was 51, (IQR 43-61). 

In terms of surgical intervenQons, 88% of the paQents underwent a mastectomy, while 12% opted for 

breast-conserving surgery. Among the surgical cases, 85% involved axillary clearance, while 13% 

underwent senQnel lymph node biopsy; a small minority of 2% did not require any procedure on the 

axilla. 
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The chemotherapy regimen administered to 85% of the paQents consisted of cyclophosphamide, 

doxorubicin, and paclitaxel as the foundaQonal treatment. Among this group, 9.4% received docetaxel 

as an adjunct to their chemotherapy. 

Response to chemotherapy 

A comprehensive evaluaQon of pathological response was conducted among the paQents subjected to 

neoadjuvant chemotherapy (NACT). The response outcomes were categorised as follows: Complete 

Response (CR) was observed in 21% of cases, ParQal Response (PR) in 31%, No Response (NR) in 31%, 

and Progressive Disease (PD) in 17%. CollecQvely, responders comprised 52% of the cohort, while the 

remaining 48% were non-responders. (See table 2 ) 

Table 2: Clinical response 

Clinical Response Frequency Percent 

Complete Response 34 21 
Partial Response 49 31 
No Response 50 31 
Progressive Disease 27 17 
Total 160 100 

The median tumour size on imaging, before neoadjuvant chemotherapy was 31.5 mm (IQR 23-49). The 

median tumour size on the pathology specimen, post neoadjuvant chemotherapy, was 25 mm (IQR 2-

40). 

Subtype-specific Responses 

Subtypes of the tumours exhibited disQncQve response rates. Triple negaQve tumours exhibited the 

highest pCR rate at 31.9%, followed by HER2+/ER+ tumours at 29.4%. Conversely, ER-/HER2+ tumours 

exhibited a modest response rate of 6.7%, and ER+ve/HER2- tumours demonstrated the lowest 

response rate at 2%. On further staQsQcal analysis, it was found that triple negaQve and ER+ve/Her 2 -

ve had a staQsQcally significant response (p<0.05). However, triple negaQve favours responders to 

chemotherapy while ER+ve /HER2-ve subtype favours non responders. (See table 3) 
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Table 3: Response to neoadjuvant chemotherapy and associa:on with different variables is 
depicted  

Characteristic N Overall, N = 
160 

CR, N = 34 PR, N = 49 SD, N = 50 PD, N = 27 p-value 

Age category 160      *0.294 
<= 50  79 (49%) 20 (25.3%) 21 (26.6%) 26 (32.9%) 12 (15.1%)  

> 50  81 (51%) 14 (17.2%) 28 (34.6%) 24 (29.1%) 15 (18.5%)  

ER 160      *0,72 
Positive  76 (48%) 11 (14.5%) 21 (27.6%) 30 (39.5%) 14 (18.4%)  

Negative  84 (52%) 23 (27.4%) 28 (33.3%) 20 (23.8%) 13 (15.5%)  
        

PgR 160      *0.096 
Positive  4 (2.5%) 1 (25%) 2 (50%) 1 (25%) 0 (0%)  

Negative  78 (49%) 22 (28.2%) 23 (29.5%) 19 (24.4%) 14 (17.9%)  

Not recorded  78 (49%) 11 (14.1%) 24 (30.8%) 30 (38.5%) 13 (16.7%)  
        

Her2 159      *0,805 
Positive  49 (30.8%) 11 (22.4%) 18 (36.7%) 16 (32.7%) 4 (8.2%)  

Negative  111 (68.2%) 23 (20.7%) 31 (27.9%) 34 (30.6%) 23 (20.7%)  
        
        

Grade 160      **0.8607 
1  15 (9.4%) 0 (0%) 7 (46.7%) 7 (46.7%) 1 (6.7%)  

2  60 (38%) 1 (1.7%) 24 (40%) 22 (36.7%) 13 (21.7%)  

3  50 (31%) 1 (2.0%) 15 (30%) 21 (42%) 13 (26%)  

Type of tumour 160      **0.8206 
IDC  151 (94%) 33 (21.9%) 48 (31.8%) 49 (32.5%) 21 (13.9%)  

ILC  6 (3.8%) 1 (16.7%) 1 (16.7%) 0 (0%) 4 (66.7%)  

Mixed  1 (0.6%) 0 (0%) 0 (0%) 1 (100%) 0 (0%)  

Other  2 (1.3%) 0 (0%) 0 (0%) 0 (0%) 2 (100%)  

ER pos / HER 2 neg 160      *0.0005 
Yes  42 (26.3%) 1 (2.9%) 10 (23.8%) 20 (47.6%) 11 (26.2%)  

No  118 (73.8%) 33 (28%) 39 (33.1%) 30 (25.4%) 16 (13.5%)  

ER pos / HER 2 pos 160      *0.248 
Yes  34 (21.3%) 10 (29.4%) 11 (32.4%) 10 (29.4%) 3 (8.8%)  

No  126 (78.7%) 24 (19%) 38 (30.2%) 40 (31.7%) 24(19%)  

ER neg / Her 2 pos 160      *0.147 
Yes  15 (9.4%) 1 (6.7%) 7 (46.7%) 6 (40%) 1 (6.7%)  

No  145 (90.6%) 33 (22.8%) 42 (29%) 44 (30.3%) 26(17.9%)  

Triple neg 160      *0.0419 
Yes  69 (42.5%) 22 (31.9%) 21 (30.4%) 14 (20.3%) 12 (17.4%)  

No  91 (57.5%) 12 (13.2%) 28 (30.8%) 36 (39.6%) 15 (16.5%)  

Interval days between 160      *0.244 
< 30 days  20 (12%) 7 (21%) 7 (14%) 5 (10%) 1 (3.7%)  

31 - 60 days  85 (53%) 19 (56%) 28 (57%) 24 (48%) 14 (52%)  

61 - 90 days  40 (25%) 5 (15%) 12 (24%) 15 (30%) 8 (30%)  
> 90 days  15 (9.4%) 3 (8.8%) 2 (4.1%) 6 (12%) 4 (15%)  

Interval days between 
Surgery and last dose of 
chemo 

160      *0.671 

< 30 days  20 (12%) 6 (18%) 4 (8.2%) 8 (16%) 2 (7.4%)  
31 - 60 days  98 (61%) 21 (62%) 28 (57%) 29 (58%) 20 (74%)  
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61 - 90 days  34 (21%) 6 (18%) 13 (27%) 12 (24%) 3 (11%)  
> 90 days  8 (5.0%) 1 (2.9%) 4 (8.2%) 1 (2.0%) 2 (7.4%)  

n (%)        

*Pearson's Chi-squared 
test; **Fisher's exact test 

       

 

Wai:ng Time and Response 

The interval between diagnosis and iniQaQon of NACT, as well as the period from the last dose of  NACT 

to surgical intervenQon, exhibited no staQsQcally significant impact on response rates. WaiQng Qmes 

varied between 30 to 90 days, with the majority falling within the 30–60-day range. 

The waiQng Qme from diagnosis of breast cancer  to iniQaQon  of  NACT as well as the interval from 

the last dose of NACT to surgery varied from 30 days to greater than 90 days with the majority receiving 

it between 30-60 days. This had no staQsQcal bearing on the response rate. (See table 3) 

Tumour Size and Response 

Significant correlaQons emerged between the iniQal tumour stage and response rates to NACT. 

Notably, 48% of paQents with T1 tumours achieved pCR, underscoring the favourable outcome 

associated with lower tumour stages. In contrast, the pCR rates for T2, T3, and T4 tumours were 21%, 

13%, and 13%, respecQvely, indicaQng a decreasing trend with higher tumour stages. (see table  4) 

Table 4: Stage migration before and after chemotherapy 

 Post Chemotherapy Tumor Size Total 

T0 T1 T2 T3 T4 

Pre-Chemotherapy Tumour Stage  T1 
  

11 
  48% 

10 
43% 

2 
9% 

0 0 23 
14% 

T2 
     

13 
21% 

14 
23% 

25 
40% 

7 
11% 

3 
5% 

62 
39% 

T3 
   

3 
13% 

5 
23% 

7 
32% 

7 
32% 

0 22 
14% 

T4 7 
13% 

7 
13% 

22 
42% 

15 
28% 

2 
4% 

53 
33% 

Total   34 
21% 

36 
22% 

56 
35% 

29 
19% 

5 
3% 

160 
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Nodal Stage and Response 

The relaQonship between the nodal stage and the response rate was explored. Of the paQents 

evaluated, 52.9% who achieved pCR exhibited nodal regression. Of the paQents who were iniQally node 

posiQve, 42.4 % converted to nodal negaQve post NACT. 

Discussion 

The main finding of our study was an observed rate of 52% of paQents who responded posiQvely to 

chemotherapy, with 21% showing a complete pathological response. ComparaQvely, Sude et al., with 

a smaller group of 52 paQents, reported a complete pathological response of 9.6% and an overall 

response rate of 84.6%[11]. Taucher S et al. demonstrated a pathological complete response rate of 

5.9% and an overall response rate of 56.2%[12].  

Study Size of study Complete pathological 
response 

Overall response 

Sude NS (2022) [13]        n=52 9.6% 84.6% 

Taucher S (2008) [1] n=203 5.9% 56.2% 

Nietz S (2020)[8] n=715 14.5%  

Cortazar P (2014)[13]         n=11955 18%  

This study n=160 21% 52% 

This study’s findings indicated that paQents who exhibited a pCR were predominantly in the triple 

negaQve and ER+ve/HER2+ve group, represenQng 32/34 (94%) of the paQents with a pCR. The triple 

negaQve tumours showed the best pCR, 22/69 (32%) of paQents, which was staQsQcally significant 

(p<0.05) followed by ER+ve/HER2+ve, with 10/34 (29%) of paQents (p=0.248). Our study findings are 

similar to a study by Qian et al. in terms of PCR in ER+ve/HER2+ve paQents[14]. They found a pCR rate 

in this group of 28% Our pCR in the triple negaQve group was also similar in a large study by Cortazar 

et al[13]. They found a pCR rate in this group of 33%. Both studies showed the best response rate was 

in the triple negaQve group, followed by her ER+ve/HER2+ve group, which is similar to our findings.  
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Study Hormone receptor Size pCR 

Qian et al (2022) [14] Triple negative 40 11(26.2%) 

(ER/HER2)+ve 44 12(28.6%) 

ER+ve 23 0 

Cortazar P (2014) [13] Triple negative 1157 33.6% 

(ER/HER2)+ve 701 18.3 

ER+ve 2616 9.6% 

HER2+ve/ER-ve 471 30.2% 

The added effect of Trastuzumab on pCR is not disputed. Cortazar et al. reported pCR rates of 18.3% 

for ER+ve/HER2+ve paQents and 30.2% for ER-ve/HER2+ve paQents not receiving Trastuzumab. An 

increase in pCR was observed from 30.2% to 50.3% for ER-ve/HER2+ve paQents and from 18.3% to 

30.9% for ER+ve/HER2+ve paQents when Trastuzumab was administered[13]. Meta-analyses 

conducted by Shen et al. and Schepni et al. on HER2+ve tumours demonstrated that targeted therapy 

to HER2 receptors significantly improved the pCR, especially in HER2-enriched (ER-ve/HER2+ve) 

tumours[15][16]. The Noah trial indicated that adding Trastuzumab nearly doubled the pCR from 19% 

to 38% and improved disease-free survival[17]. Untch et al. showed a response rate of 20% when 

Trastuzumab was not used and 39% when Trastuzumab was used[18]. Similarly, Budzar et al. showed 

a complete pathological response rate of 25% without trastuzumab use and 66.7% when Trastuzumab 

was used[19]. 

This study showed a pCR in paQents ER-ve/HER2+ve in only 1/15 (6%), which is much lower than what 

is expected. Cortazar et al. showed a response rate of 18% in their pooled analysis, but there was no 

other study reported on this specific subtype. The reason behind the lower complete response rate 

among ER-ve/HER2+ve paQents in this study is most likely the unresponsiveness of the tumour to our 

current chemotherapy, either due to a difference in the molecular biology of these tumours or to our 

much smaller sample size. Another explanaQon could be that because FISH tesQng was not performed, 

some HER2 2+ IHC results considered HER2-ve in this study were, in fact, HER2+ve skewing our results. 

The tumour size in this group cannot account for the poor response rate, as the median size in this 

subgroup was 31mm (IQR 11-100). Similarly, our study shows Qming of chemotherapy had no impact 
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on tumour size, thereby implying that all responses were most likely as a result of tumour biology. 

Introducing Trastuzumab into the treatment regimen for our paQents could potenQally have improved 

our response rates. 

Only one paQent (2.9%) in the ER+ve/HER2-ve group achieved a pCR. Livingston-Rosanoff et al. had a 

response rate of 9% in this subgroup, while Cortazar et al. had a response rate of 7.5% in their meta-

analysis[13,20]. The observaQon suggests that our ER+ve cancers tend to be more resistant to 

chemotherapy. It is also possible that the tumours in the other studies had a higher Ki-67 even though 

it was not reported in their respecQve studies. Unfortunately, during the Qme of our study, the hospital 

did not perform Ki-67 tesQng, so we were unable to explore this specific subtype in our analysis. 

Several studies have highlighted that Ki-67 plays a significant role in predicQng treatment response[21–

23].  

This study found no associaQon between histologic grade and response to NACT. A meta-analysis of 

chemotherapy trials in Germany, by Von Minckwitz et al, showed that histological grading was 

associated with a pathological response[24].  Our conflicQng result may be asributed to a lower 

sample size. 

In this study, we made noteworthy observaQons regarding the tumour size and response rates in 

paQents. Notably, 47% of the paQents in this study presented with T3 or T4 tumours, a significant 

deviaQon from the findings of other studies. For instance, the ABCSG-07 study reported only 8.9% 

falling into this category, while Dieras et al. showed an incidence of 25% in their study[12,25]. Upon 

analysing our data, we found that aher NACT, 48% of T1, 46% of T2, 68% of T3, and 96% of T4 tumours 

demonstrated a reducQon in tumour size (downstaging). However, the complete pathological response 

rate for T3-T4 tumours was only 13%. Our findings indicated a clear trend that the higher the T stage, 

the lower the likelihood of achieving a complete pathological response. This trend is consistent with 

the results of a comprehensive database study conducted by Linvingston-Rosanoff et al., which 

invesQgated the effect of tumour size on pCR. They proposed that tumour T stage could serve as an 



 19 

independent risk factor for assessing pCR, even aher controlling for receptor status[20]. In support of 

our observaQons, Goorts et al. and Ben Qian et al. have also demonstrated that tumour staging size  

has a significant impact on response rates[14,26]. Specifically, they found that a smaller tumour size 

tends to be more responsive to chemotherapy. This aligns with our findings, suggesQng that smaller 

tumour size is more likely to achieve a pCR following neoadjuvant chemotherapy. 

Finally, we observed a 42% response rate to neoadjuvant chemotherapy in relaQon to axillary nodal 

status. It is crucial to highlight that our evaluaQon of the axilla included both clinical examinaQon and 

ultrasound. However, we did not conduct rouQne biopsies of nodes considered pathological, which 

could potenQally lead to under or overesQmaQon of node-posiQve paQents before neoadjuvant 

chemotherapy. Nevertheless, our study findings are supported by a review conducted by Edge et al., 

who idenQfied seven studies showing pCR rates limited only to axillary nodal status, ranging from 38% 

to 49%[27]. These outcomes align with the results we obtained in this study. 

Our study faced significant limitaQons that could impact its findings. A lack of data regarding Ki-67 and 

progesterone receptor status on our histological specimens hindered our ability to comprehensively 

compare the efficacy of exisQng treatment regimens on different tumour biology. Having access to this 

crucial informaQon would have strengthened our study's conclusions. Another limitaQon was related 

to the measurement of tumour size, which was assessed using a combinaQon of radiology and 

pathology methods. This approach introduced potenQal bias into the study since different modaliQes 

were employed to monitor the treatment response from pre-treatment to post-treatment stages. 

Ideally, if we had the resources, we could have measured the response using both radiology and 

pathology and assessed the discrepancy. We classified equivocal HER2-neu (2+) as negaQve, because 

the majority of these (60%) would be Her2-ve on FISH tesQng[28]. This could influence the study results 

because some paQents included as Her2+ve could be Her2-ve and vice versa.   To enhance the 

robustness of future studies in this area, it is essenQal to address these limitaQons by ensuring 

comprehensive data collecQon, including Ki-67, progesterone receptor status and HER2-neu FISH 
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tesQng in histological specimens. AddiQonally, standardising the method for tumour size measurement 

using a single modality throughout the study would minimise potenQal biases and allow for more 

accurate and reliable comparisons across treatment regimens. 

Conclusion 

This retrospecQve study, spanning two years, marks a significant milestone as the first of its kind in 

South Africa, shedding light on paQents who underwent neoadjuvant chemotherapy at a single terQary 

centre. By focusing on a middle-income country with limited access to Trastuzumab, this study 

contributes to the literature concerning the response to NACT in these paQents. The results of this 

study reveal a noteworthy finding: triple negaQve cancers exhibited a staQsQcally favourable response 

to chemotherapy. AddiQonally, ER+ve tumours had the worst response to chemotherapy. For HER2 

enriched cancers, only one paQent achieved a complete pathological response, substanQally lower 

than reported in the literature. Consequently, it is imperaQve to introduce targeted therapies in HER2-

enriched tumours, to improve pathological response and disease-free survival. IncorporaQng such 

targeted therapies as the standard of care in South Africa can enhance treatment outcomes and 

ulQmately benefit paQents with HER2+ve cancers.  
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