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Abstract

Introduction: Breast cancer represents a major public health concern in Cam-
eroon, with over 70% of patients presenting at advanced stages. Neoadjuvant
chemotherapy (NACT) has become a standard treatment for locally advanced
breast cancer, with pathologic response serving as a potential surrogate marker
for treatment efficacy. However, the factors influencing therapeutic response
in sub-Saharan African populations remain poorly characterized. Understand-
ing these determinants is crucial for optimizing treatment strategies in resource-
limited settings. We sought to determine the therapeutic response to NACT
and identify associated factors in breast cancer patients treated in Yaounde,
Cameroon. Methods: We conducted a historical cohort study of non-meta-
static breast cancer patients treated at Yaounde General Hospital and Yaounde
Central Hospital from January 2019 to December 2023. Patients were catego-
rized into good responders (pathologic complete response or >50% partial re-
sponse) and poor responders (<50% partial response or no response) using
Sataloff criteria. Clinical and pathologic responses were assessed using RE-
CIST and Sataloff classification respectively. Bivariate correlation and ordinal
logistic regression analyses were performed to identify factors associated with
therapeutic response. Results: Among 119 female participants, good respond-
ers comprised 25.21% (pCR: 8.40%, pPR1: 16.81%) and poor responders 74.79%
(pPR2: 68.91%, no response: 5.88%). Triple-negative breast cancer was the most
common subtype (42.31%), with AC plus taxane being the most frequently
used NACT protocol (53.78%). Clinical response showed 26.89% complete re-
sponse and 57.98% partial response. Good responders had lower initial CA 15-
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3 levels compared to poor responders; however, this difference did not reach
statistical significance (p = 0.24) and a higher proportion of negative surgical
margins (83.33% versus 56.18%, p = 0.01). In multivariable analysis, histolog-
ical grade (aOR = 2.39, 95% CI: 1.35 - 4.26, p < 0.001) and surgical margin
status (aOR = 2.41, 95% CI: 1.22 - 4.76, p = 0.01) were independently associ-
ated with pathologic response. Conclusion: This study reveals a pathologic
complete response rate of 8.40% in Cameroonian breast cancer patients, lower
than rates in high-resource settings, likely reflecting limited access to targeted
therapies and molecular testing. While good responders demonstrated favor-
able clinical characteristics including lower CA 15-3 levels, although this did
not reach statistical significance and negative surgical margins. In multivaria-
ble analysis, higher histological grade and surgical margin status remained in-
dependently associated with pathologic response. These findings underscore
the need for improved access to personalized treatment approaches in re-
source-limited settings.
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1. Introduction

Breast cancer has emerged as the most common malignancy globally, with an es-
timated 2.3 million new cases and 665,000 deaths reported in 2022 [1]. The burden
of this disease is particularly acute in Africa, where a previously predicted steeply
rising incidence has materialized with over 198,000 new breast cancer cases and
above 90,000 deaths in the same year [1] [2]. In Cameroon specifically, 4207 new
breast cancer cases and 2285 deaths were reported in 2022 [1]. The disease in this
setting is characterized by an earlier onset, more aggressive subtypes, and notably
higher mortality rates compared to that seen in developed countries [3]-[6].

Locally advanced breast cancer encompasses a diverse group of tumours char-
acterized by extensive locoregional spread, which may be operable or inoperable
without clinical or radiological evidence of metastasis [7]. Multiple Cameroonian
studies have consistently revealed that over 70% of breast cancer patients present
with locally advanced and metastatic disease, corresponding to stages 3 and 4 [8]-
[10]. This late presentation significantly impacts treatment outcomes and neces-
sitates aggressive therapeutic approaches.

Neoadjuvant chemotherapy has emerged as a standard treatment modality for
locally advanced breast cancer, demonstrating significant clinical benefits. It can
transform previously inoperable tumours into operable ones and, in operable tu-
mours, leads to downstaging that results in a modest increase of 7% to 12% in
breast conservation rates [11]. Beyond these immediate benefits, accumulating ev-
idence suggests that patients achieving pathologic complete response (pCR) to
NACT experience significantly improved overall survival and disease-free sur-

vival, particularly in triple-negative and HER2-positive breast cancers [12]. This
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observation has led to the consideration of objective pathologic response (OPR)
to NACT as a potential surrogate marker for disease-free survival and overall sur-
vival.

However, chemotherapy responses are influenced by a complex interplay of
factors including tumour stage, histological grade, molecular subtype, and various
biological markers. The impact of OPR achievement on survival outcomes varies
considerably across different breast cancer subtypes and with different NACT reg-
imens employed [13]. While the impact of lymph node OPR on survival has been
demonstrated in Cameroon [10], the prognostic value of overall OPR and, criti-
cally, the factors associated with achieving this response remain unknown in our
context. These factors may differ substantially from those reported in the litera-
ture given documented differences in Cameroonian breast cancer genomics [14].

In a resource-limited setting such as ours, identifying patients most likely to
benefit from NACT becomes crucial for optimal resource allocation and treat-
ment planning. Understanding the relationship between OPR and patient char-
acteristics, tumour biology, and treatment factors specific to our context is es-
sential for developing targeted interventions. Moreover, characterizing the pat-
tern of therapeutic responses in our population will contribute to the global body
of knowledge on NACT effectiveness across diverse populations and cancer sub-
types, potentially informing treatment guidelines for similar settings. This study
therefore aimed to determine the therapeutic response to neoadjuvant chemother-
apy and identify associated factors in breast cancer patients in Yaounde, Came-
roon.

This study provides the first comprehensive analysis of neoadjuvant chemo-
therapy response patterns in Cameroon, revealing unique characteristics of breast
cancer treatment in sub-Saharan Africa including predominant triple-negative
subtypes and limited pathologic complete response rates due to restricted access

to targeted therapies.

2. Methods
2.1. Study Design and Setting

This study employed a historical cohort design to retrospectively analyze data
from patients who had previously undergone NACT. Patients were categorized
into two cohorts based on their therapeutic response: good responders, defined as
patients exhibiting objective pathologic response to treatment (pCR or >50% par-
tial response), and poor responders, defined as those without such response
(<50% partial response or no response). This study was carried out at two major
oncology treatment centres in Cameroon: the Yaounde General Hospital (YGH)
and the Yaounde Central Hospital (YCH). Both institutions serve as referral hos-
pitals located in the administrative capital and function as teaching hospitals with
established oncology services. This cohort study included patients followed at both
study sites from January 1, 2019, to December 31, 2023, spanning five years. Data
were collected retrospectively over three months from June 1 to August 31, 2024.
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2.2. Study Population

The target population comprised all patients with breast cancer in Yaounde. The
source population consisted of patients managed in the medical oncology depart-
ments of YGH and YCH. This study evaluated breast cancer patients with initially
non-metastatic disease who received NACT at these facilities between January 1,
2019, and December 31, 2023.

2.3. Eligibility Criteria
2.3.1. Inclusion Criteria
For good responders, all patients with histologically-confirmed breast cancer who
had staging information, indication for NACT, and available data on therapeutic
response showing complete, near-total, or >50% pathological response were in-
cluded.

For poor responders, all patients with histologically-confirmed breast cancer
who had staging information, indication for NACT, and available data on thera-

peutic response showing <50% pathological response or no response were in-
cluded.

2.3.2. Exclusion Criteria

Patients with relative or absolute contraindications to standard chemotherapy, in-
cluding pregnant patients and those with cardiac conditions contraindicating an-
thracycline use, were excluded from the study.

2.4. Sample Size Determination

Sample size was determined using the Fleiss formula (n = [Za/2 + Z]* x [p1(1 -
pl) + p2(1 — p2)]/(pl — p2)* [15], appropriate for comparing two proportions.
Assuming expected proportions of good responders (80%) and poor responders
(20%) [13], with 80% power and 95% confidence, the calculation yielded 55 pa-
tients per group, giving a total minimum sample size of 110 patients.

2.5. Data Collection Procedures

Following protocol validation and ethical approval, qualifying patient files were
systematically explored.

Patient demographics including age, sex, marital status, profession, and region
of origin were collected. Dates of first symptoms and diagnosis were documented.
Cancer diagnosis was confirmed through pathological reports signed by consult-
ant oncologists or from histopathological records.

Histopathological characteristics including tumour grade, hormone receptor
status, Ki67, and human epidermal growth factor receptor 2 (HER2) status were
recorded where available.

Staging was determined based on imaging studies including chest and abdom-
inopelvic CT scans or chest radiography with abdominopelvic ultrasound, using
the Tumour Node Metastasis (TNM) staging method.

Tumour location, mode of presentation, patient comorbidities, gynecologic his-
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tory, and lifestyle factors were documented. Pre-treatment CA 15-3 levels were
collected when available.

Details of chemotherapy regimens used prior to surgery were recorded, includ-
ing number of cycles received, documented side effects, and dose intensity (treat-
ment dose and schedule adherence).

Post-operative pathological reports were examined for pathological response
using Sataloff classification and surgical margin status.

The occurrence of events (progression, relapse, or death) and their dates were
noted, along with the date of last contact.

Data were entered into Microsoft Excel 2013 spreadsheets using validated ques-

tionnaires.

2.6. Definition and Measurement of Variables

2.6.1. Clinical Response Assessment

Clinical response was assessed using the Response Evaluation Criteria in Solid

Tumors (RECIST) criteria [16] by measuring tumour and node size after NACT.
RECIST classifications include:

e complete response (CR) - primary tumour disappearance

e partial response (PR) - 230% decrease in longest diameter

e progressive disease (PD) - 220% increase in longest diameter

stable disease (SD) - insufficient change to qualify as PR or PD.

2.6.2. Pathological Response Assessment
The Sataloff Classification was used to evaluate pathologic response based on pri-
mary carcinoma and lymph node responses.

The Sataloff tumour (T) classification includes:

T-A (total or near-total therapeutic effect)
T-B (>50% effect)
T-C (<50% effect)
T-D (no therapeutic effect).
The Sataloff nodal (N) classification includes:

e N-A (node negative with evidence of therapeutic effect)
® N-B (node negative without evidence of effect)
e N-C (node positive with evidence of effect)

e N-D (node positive with no evidence of therapeutic effect) [17].

2.6.3. Definition of Therapeutic Response Groups
Pathologic complete response (pCR) was defined as TANA.
Pathologic partial response was categorized into:
e pPRI (>50%: TANB, TBNA, TBNB)
e pPR2 (<50%: TCNA, TCNB, TANC, TBNC, TCNC, TDNA, TDNB, TDNC,
TAND, TBND, TCND).
Pathologic no response (pNR) was defined as TDND.
Patients classified as pCR and pPR1 constituted the good responders group,
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while those with pPR2 and pNR were classified as poor responders.

2.7. Data Quality Considerations

Although dose intensity and treatment schedule adherence were initially rec-
orded, incomplete documentation in a substantial proportion of files prevented
reliable statistical analysis of these variables. Initial visual checking for obvious

errors and inconsistencies was performed on the Excel data.

2.8. Statistical Analysis

Descriptive statistics were employed to summarize demographic characteristics
(age, marital status, profession, breastfeeding status, menopausal status), clinical
characteristics (stage and subtype), and pathological characteristics (receptor sta-
tus and histological grade). Means, medians, and standard deviations were calcu-
lated for continuous variables, while frequencies and percentages were calculated
for categorical variables. Inferential statistics were applied to examine relation-
ships between variables. Chi-square tests and Fisher’s exact tests were conducted
to compare categorical variables such as tumour subtype and receptor status be-
tween patients with OPR and those without. Independent samples t-tests were
used to compare continuous variables including age, CA 15-3, and Ki67 levels be-
tween groups. Spearman’s rank correlation coefficient was used to evaluate rela-
tionships between patient clinicopathologic and treatment characteristics and ther-
apeutic response. Bivariate correlation and ordinal logistic regression analyses were
performed to assess factors associated with therapeutic response, with results ad-
justed for potential confounding factors. Analysis was conducted using IBM SPSS
version 23, with statistical significance set at two-sided p-value < 0.05. Results

were presented in figures and tables generated by Microsoft Excel 2013.

2.9. Ethical Considerations

The protocol and questionnaire forms were submitted to and approved by the
Ethical Committee of the Faculty of Medicine and Biomedical Sciences of the Uni-
versity of Yaounde I. Administrative authorization was obtained from both study
sites. Questionnaires were coded to ensure no link between patient records and
study data. Patient identity and personal details were kept strictly confidential,
accessible only to the investigator. Information collected was used solely for study
purposes. All patient files were examined within institutional archives without
modification of their contents. This study was conducted in accordance with the
principles of the Declaration of Helsinki (as revised in 2013) [18].

3. Results

During the five-year study period from January 1, 2019, to December 31, 2023, a
total of 1,061 cases of breast cancer were identified from case registers and medical
records at both study sites. Following application of inclusion and exclusion cri-

teria, several groups were not included in the final analysis: participants with met-
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astatic disease at diagnosis (225 cases, 21.21%), those without staging data (113
cases, 10.65%), patients who underwent upfront surgery without NACT (132 cases,
12.44%), those who had no surgery (292 cases, 27.52%), and patients with contra-
indications to anthracyclines (12 cases, 1.13%). Additionally, patients whose surgi-
cal specimen histology reports lacked therapeutic effect analysis (170 cases, 16.02%)
were excluded. This selection process resulted in 119 participants (11.34% of ini-

tial cases) retained for final analysis.

3.1. Sociodemographic Characteristics

The study retained 119 female participants, categorized into 30 good responders
(25.21%), comprising 10 with pCR (8.40%) and 20 with pPR1 (16.81%), and 89
poor responders (74.79%), comprising 82 with pPR2 (68.91%) and 7 with no re-
sponse (5.88%). The median age of participants was 47.00 + 11.44 years with a
range of 28 to 80 years. The peak age group was 45 to 54 years, representing 32.77%
of the cohort. The majority of participants (79, 66.39%) were aged 40 - 64 years,
with 31 (26.05%) under 40 years and only 9 (7.56%) aged 65 years or older. When
comparing mean age between subgroups, good responders were on average one
year older than poor responders (48 + 12 versus 47 + 11.26 years), though this
difference was not statistically significant (p = 0.75).

Among participants with available civil status data (n = 102), the majority were
married (63, 61.67%), followed by single (33, 32.35%) and widowed (6, 5.88%).
There was no significant difference in civil status distribution between good and
poor responders (p = 0.82). Regarding professional status (n = 80), 48 participants
(60.00%) were employed or students, while 32 (40.00%) were unemployed, with
no significant difference between response groups (p = 0.51).

Regarding reproductive characteristics, 75 participants (63.03%) were pre-meno-
pausal and 44 (36.97%) were post-menopausal, with no significant difference be-
tween response groups (p = 0.81). The average age at menarche was 13.34 + 2.17
years (range 9 - 18 years), while the average age at menopause was 50.41 + 3.72
years (range 42 - 59 years). Among participants with available breastfeeding data
(n = 80), 64 (80.00%) had breastfed, with no significant difference between good
and poor responders (p = 0.60).

3.2. Comorbidities and Risk Factors

Thirty-nine participants (32.77%) reported a family history of cancer. The major-
ity of participants (88, 73.94%) had at least one comorbidity or risk factor. Among
all documented comorbidities and risk factors (n = 83 total occurrences), the most
common was alcohol consumption (54, 32.53%), followed by use of oral contra-
ceptive pills (35, 21.08%) and obesity (32, 19.28%). Hypertension was present in 27
participants (16.27%), while diabetes was documented in 6 (3.61%). HIV infection
was present in 7 participants (4.22%), hepatitis in 2 (1.20%), and smoking in 3
(1.81%). None of these comorbidities or risk factors showed statistically significant

differences in distribution between good and poor responders (all p > 0.05).
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3.3. Clinical and Pathobiologic Characteristics

The pre-treatment level of the biologic marker CA 15-3 was available in 69 cases,
with a mean value of 41.44 + 66.47 UI/L (range 1.00 - 406.00 UI/L) and median of
16.30 UI/L. When comparing mean CA 15-3 levels between subgroups, good re-
sponders had lower levels than poor responders, although this did not reach sta-

tistical significance (Figure 1).

500.00
16.83 + 17.52 versus 48.87 + 73.79
39
400.00- p=0.24 *
 300.00- 3
<
o
2
E 200.00 12
71
050
o
100.004
18
*
23
o
0.00 E
Good responders Poor responders

Figure 1. Comparison of the initial CA 15-3 levels between both groups.

Regarding histological type, invasive ductal carcinoma was the most common,
representing 79 cases (66.39%). Mucinous carcinoma accounted for 7 cases (5.88%),
with other histological types comprising 33 cases (27.73%). There was no signifi-
cant difference in histological type distribution between good and poor respond-
ers (p = 0.30).

Tumour grade was evaluated in 98 participants (82.35%) using Nottingham crite-
ria. Among these, the majority (60, 61.22%) had grade 2 tumours, while 14 (14.29%)
had grade 1 and 24 (24.49%) had grade 3. Notably, poor responders demonstrated a
higher proportion of histological grade III tumours compared to good responders
(26.58% versus 15.79%), a difference that reached statistical significance (p = 0.01).
Conversely, good responders had a higher proportion of grade 1 tumours (26.32%
versus 11.39%).

Immunohistochemistry (IHC) analysis was performed in 78 of the 119 partici-
pants (65.55%), was not done in 36 cases (30.25%), and was inconclusive in 5 cases
(4.20%) reportedly due to issues with sample preservation and preparation. Among
participants with conclusive IHC results, triple-negative breast cancer was the
most prevalent subtype (33, 42.31%), followed by luminal A (25, 32.05%), luminal
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B (17, 21.79%), and non-luminal HER2-positive (3, 3.85%). It is noteworthy that
among triple-negative cases, most had low Ki67 levels (34.62% low versus 7.69%
high). The distribution of IHC subtypes did not differ significantly between good
and poor responders (p = 0.81).

Ki67 levels were assessed in 78 participants. The majority (61, 78.21%) had Ki67
< 14%, while 17 (21.79%) had Ki67 > 14%. When comparing mean Ki67 levels be-
tween subgroups, good responders showed significantly lower levels than poor re-

sponders (Figure 2).

100.04 16.83 + 17.52 vs. 48.87 + 73.79
p =0.02 A0
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I T
Good responders Poor responders

Figure 2. Comparison of the Ki67 levels between both groups.

Regarding disease stage at presentation, 37 participants (31.09%) had local dis-
ease and 82 (68.91%) had locally advanced disease. There was no statistically sig-
nificant difference in stage distribution between good and poor responders (p =
0.08), though good responders showed a trend toward higher proportions of local
disease (43.33% versus 26.97%).

3.4. Treatment Profile

All 119 participants received at least one line of neoadjuvant chemotherapy. Ad-
ditionally, 76 participants (63.87%) received a second cycle of NACT, and one
participant (0.84%) received up to four cycles. The most commonly used NACT
protocol was AC (doxorubicin plus cyclophosphamide) combined with a taxane,
employed in 64 cases (53.78%). AC alone was used in 17 cases (14.29%), while
other protocols were used in 38 cases (31.93%). The distribution of NACT proto-
cols did not differ significantly between good and poor responders (p = 0.44).

Regarding surgical intervention, the vast majority of participants (114, 95.80%)
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underwent radical surgery (mastectomy), while only 5 (4.20%) underwent con-
servative surgery. There was no significant difference in surgical technique be-
tween good and poor responders (p = 0.78).

3.5. Therapeutic Responses to Neoadjuvant Chemotherapy

3.5.1. Clinical Response

Clinical response after NACT, analyzed using RECIST criteria, showed that the
majority of participants achieved partial response (69, 57.98%), followed by com-
plete response (32, 26.89%). Stable disease was observed in 10 participants (8.40%),
while progressive disease occurred in 8 (6.72%). Although good responders demon-
strated a higher proportion of complete clinical response compared to poor re-
sponders (33.33% versus 24.72%), this difference did not reach statistical signifi-
cance (p = 0.61).

3.5.2. Pathologic Response

Analysis of surgical specimen reports revealed that histopathological reports did
not provide information on surgical margins in 20 cases (16.81%). Among cases
with documented margin status, the majority (75, 63.03%) had negative margins,
while 24 (20.17%) had positive margins. Good responders had a significantly
higher proportion of negative surgical margins compared to poor responders
(83.33% versus 56.18%, p = 0.01). Importantly, margin status was always specified
in good responders, whereas it remained unspecified in 24 poor responders
(26.97%).

3.5.3. Factors Associated with Therapeutic Response

The relationship between clinicopathologic and therapeutic characteristics and
pathologic response to NACT was analyzed using Spearman’s correlation coeffi-
cient (p). Table 1 presents the results of both bivariate correlation analysis and

ordinal logistic regression analysis.

Table 1. Association between patient characteristics and pathologic response.

Bivariate correlation analysis Ordinal logistic regression analysis
Variable
Spearman’s rho p-value aPOR Standard error 95 % CI p-value
Age at diagnosis -0.01 0.89 0.99 0.31 0.94 - 1.04 0.63
Histological grade 0.37 <0.001 2.39 0.29 1.35 - 4.26 <0.001
Initial AJCC stage 0.09 0.32 1.02 0.24 0.65 - 1.63 0.92
HER2+ -0.03 0.75 0.32 1.697 0.01 - 8.94 0.50
Triple Negative 0.06 0.54 0.37 1.45 0.32 - 6.42 0.63
AC alone 0.06 0.49 0.03 2.18 0.0005 - 2.46 0.12
AC + Taxane -0.11 0.23 0.07 2.18 0.001 - 4.95 0.22
Others 0.08 0.39 0.02 2.21 0.0002 - 1.16 0.06
Surgical margin status 0.28 <0.001 2.41 0.35 1.22 - 4.76 0.01

95 % CI, 95 % confidence interval; AC, Doxorubicin + Cyclophosphamide; AJCC, American Joint Committee on Cancer; aPOR,

adjusted proportional odds ratio; NACT, neoadjuvant chemotherapy, HER2+, human epidermal growth factor receptor 2 positive.
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Bivariate correlation analysis revealed statistically significant associations be-
tween pathologic response and histological grade (p=0.37, p < 0.001) and surgical
margin status (p = 0.28, p < 0.001). In multivariable ordinal logistic regression
analysis, both higher histological grade (aOR = 2.39, 95% CI: 1.35 - 4.26, p < 0.001)
and surgical margin status (aOR = 2.41, 95% CI: 1.22 - 4.76, p = 0.01) remained
independently associated with pathologic response.

Age at diagnosis, initial AJCC stage, molecular subtypes (HER2-positive and tri-
ple-negative), and NACT protocols showed no significant association with patho-
logic response in bivariate analysis (all p > 0.05). In the multivariable ordinal logistic
regression model, only histological grade and surgical margin status remained in-

dependently associated with pathologic response.

4. Discussion

This multicenter historical cohort study provides the first detailed characteriza-
tion of pathologic response to neoadjuvant chemotherapy (NACT) in breast can-
cer patients managed in Yaounde, Cameroon. The observed pathologic complete
response (pCR) rate of 8.40% underscores the major therapeutic challenges faced

in resource-limited oncology settings.

4.1. Study Population Characteristics

The median age of 47 years in our study population aligns with regional trends
observed by Noa et al in their recent Cameroonian study and mirrors global pat-
terns reported in the literature [19] [20]. This consistency suggests our sample is
representative of the general breast cancer population in Cameroon, lending cred-
ibility to our findings. The predominance of the 40 - 64 age group (66.39%) and
the relatively young age at presentation underscore the significant socioeconomic
impact of breast cancer in our setting, affecting women during their most produc-
tive years. The sociodemographic profile of our participants, with a majority being
married (61.67%) and employed or students (60.00%), reflects the diverse back-
grounds of breast cancer patients in urban Cameroon. The high proportion of
participants with at least one comorbidity (73.94%) highlights the complexity of
managing breast cancer in this population, where concurrent medical conditions

may influence treatment decisions and outcomes.

4.2. Pathologic Response Rates and Clinical Implications

The pCR rate identified in this cohort is considerably lower than the 15% - 35%
typically reported in high-income countries, particularly for HER2-positive and
triple-negative subtypes treated with contemporary targeted regimens. This dis-
crepancy likely reflects structural differences in treatment availability rather than
inherent chemoresistance alone [10] [21].

In Cameroon, access to trastuzumab and immune checkpoint inhibitors re-
mains limited by cost, delayed procurement, and lack of reimbursement mecha-

nisms. Consequently, HER2-positive tumors are frequently treated with chemo-
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therapy alone, significantly impacting response depth. The evolution of pCR rates
observed internationally following incorporation of targeted therapies highlights
the therapeutic gap between high-resource and sub-Saharan settings [22].

Second, the timing and availability of molecular profiling present significant
challenges. IHC analysis was not performed in 30.25% of cases in our study, and
when performed, results were often available late in the treatment course or after
treatment completion. This delay, attributable to financial constraints, limited pa-
tient awareness about breast cancer, and scarcity of molecular testing facilities
[23], prevents optimal treatment selection and timely implementation of subtype-
specific therapeutic strategies. The 4.20% rate of inconclusive IHC results further
underscores quality control issues in molecular testing.

Third, our clinical response data, showing 26.89% complete response and 57.98%
partial response, align reasonably well with findings from other African settings,
such as the study by Adjade et al in Morocco reporting 33% complete and 61%
partial response rates [24]. However, these clinical response rates did not translate
into correspondingly high pathologic response rates, suggesting that clinical as-
sessment may overestimate pathologic response in our setting, possibly due to

limitations in imaging modalities or differences in assessment techniques.

4.3. Molecular Subtype Distribution and Therapeutic Implications

The predominance of triple-negative breast cancer (42.31%) in our cohort repre-
sents a critical finding that corroborates recent Cameroonian studies [25] but con-
trasts markedly with patterns observed in the West where luminal subtypes pre-
dominate by over 70% [26]. This distribution has profound implications for treat-
ment planning and outcomes.

The high prevalence of triple-negative disease may be explained by genetic fac-
tors, particularly the higher prevalence of BRCA1/2 mutations documented in Af-
rican populations [27]. These genetic variations contribute not only to increased
triple-negative subtype frequency but also to more aggressive tumor biology and
younger age at presentation [2]. The predominance of low Ki67 levels in our tri-
ple-negative cases (34.62% low versus 7.69% high) presents an interesting para-
dox, as triple-negative cancers are typically associated with high proliferative in-
dices. The unexpectedly high proportion of low Ki67 levels among triple-negative
cases warrants cautious interpretation. Pre-analytical factors such as delayed fix-
ation, prolonged cold ischemia time, inadequate formalin penetration, and incon-
sistent immunohistochemical standardization may have degraded antigenicity and
resulted in underestimation of proliferation indices. Such technical constraints are
well documented in resource-limited settings and may partly explain this biolog-
ical paradox. Improvement of pathology standardization and external quality as-
surance programs is therefore critical.

The relative scarcity of HER2-positive non-luminal disease (3.85%) in our co-
hort may reflect true biological differences or could result from underdiagnosis

due to limited IHC testing. This low prevalence has significant implications, as
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HER2-targeted therapies represent one of the most successful examples of preci-
sion oncology, and their limited application in our setting represents a missed

opportunity for improved outcomes.

4.4. Factors Associated with Therapeutic Response

Our findings demonstrate that both histological grade and surgical margin status
were independently associated with pathologic response to neoadjuvant chemo-
therapy. The association between histological grade and treatment response may
reflect the higher chemosensitivity of biologically aggressive tumors with high
proliferative indices. This is consistent with previous studies showing that high-
grade tumors, particularly triple-negative and HER2-positive subtypes, tend to
achieve higher pathological response rates [13] [28]-[30].

The association observed with surgical margin status suggests a potential rela-
tionship between tumor biology, response depth, and local control. However, given
the retrospective design, causality cannot be inferred. Tumors with better response
to NACT naturally facilitate achievement of negative surgical margins, as residual
disease is reduced or eliminated, allowing for more complete excision. The fact
that margin status was unspecified in 26.97% of poor responders but in none of
the good responders may indicate documentation challenges in cases with exten-
sive residual disease.

Our findings regarding HER?2 status diverge from those of Zhang et al, who
identified it as an independent predictor of pCR [29]. This discrepancy likely re-
flects the low representation of HER2-positive non-luminal tumors in our cohort
(3.85%) and, critically, the limited access to HER2-targeted therapy. In settings
where trastuzumab and other anti-HER2 agents are routinely incorporated into
neoadjuvant regimens, HER2-positive status strongly predicts pCR. However,
without access to these targeted agents, HER2-positive tumors in our setting are
treated primarily with chemotherapy alone, potentially explaining the lack of as-

sociation between HER2 status and response in our analysis.

4.5. Treatment Patterns and Implications

The treatment profile in our study reflects current practice patterns in Cameroon
and highlights both adherence to international guidelines and resource-related
constraints. The predominant use of AC plus taxane (53.78%) aligns with stand-
ard recommendations for sequential anthracycline-taxane regimens [31], demon-
strating appropriate adoption of evidence-based protocols despite resource limi-
tations. However, the very high rate of radical surgery (95.80%) compared to con-
servative surgery (4.20%) suggests limited breast conservation, likely reflecting ad-
vanced disease at presentation and possibly conservative surgical practices to min-
imize risk of local recurrence in a setting where radiotherapy access is limited.
The clinical response rates observed in our study (26.89% complete, 57.98%
partial) demonstrate that neoadjuvant chemotherapy achieves meaningful tumor

reduction in a substantial proportion of patients even in a resource-limited set-
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ting. However, the discordance between clinical and pathologic response rates un-
derscores the importance of pathologic assessment, as clinical complete response
does not reliably predict pathologic complete response. This finding has implica-
tions for treatment planning and reinforces the need for surgery following NACT
even in cases of apparent clinical complete response. A notable finding is the dis-
cordance between clinical complete response (26.89%) and pathologic complete
response (8.40%). Several explanations may account for this difference.

First, clinical response assessment in our context relies primarily on physical
examination and ultrasound, with limited availability of breast MRI. MRI is rec-
ognized as the most accurate imaging modality for assessing residual disease post-
NACT. Limited access to this technology may result in overestimation of tumor
regression.

Second, tumor fibrosis and treatment-induced stromal changes may mimic dis-
appearance on ultrasound evaluation while microscopic residual disease persists.

This finding reinforces the critical need for systematic surgical evaluation even

in apparent clinical complete response in low-resource contexts.

5. Limitations and Strengths

Several limitations merit consideration when interpreting our findings. The ret-
rospective design limited our control over data quality and completeness, result-
ing in missing information for some variables of interest. The relatively small sam-
ple size, while adequate for primary objectives, may have limited statistical power
for detecting associations, particularly for subgroup analyses. The high proportion
of cases excluded due to incomplete pathologic response documentation (16.02%)
may have introduced selection bias if cases with incomplete documentation dif-
fered systematically from included cases. The single-region nature of the study,
while allowing for detailed characterization of practice patterns in Yaounde, limits
generalizability to other regions of Cameroon or sub-Saharan Africa with differ-
ent healthcare infrastructure and patient populations. The inconsistent availabil-
ity of molecular profiling data prevented comprehensive subtype-specific analyses
and may have obscured important associations between molecular characteristics
and response.

An additional potential source of selection bias arises from the exclusion of 170
patients (16.02%) whose surgical specimen reports lacked documentation of ther-
apeutic effect analysis. These cases may not have been randomly distributed in
terms of disease severity or response patterns. It is possible that patients with more
advanced disease, incomplete surgical resections, or suboptimal pathological doc-
umentation were disproportionately excluded. This could have led to an underes-
timation or overestimation of true response rates in our population. Future pro-
spective studies with standardized pathology reporting are warranted to mitigate
this limitation.

Treatment adherence and dose intensity, although clinically important deter-

minants of response, could not be analyzed due to incomplete documentation in
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retrospective records, representing an additional limitation.

Although the total sample size (n = 119) met the minimum requirement calcu-
lated for comparing two proportions, the number of covariates included in the
multivariate ordinal logistic regression relative to the number of outcome events
may have limited statistical power. This constraint increases the risk of type II
error and may have limited statistical power to detect additional independent fac-
tors associated with those identified (histological grade and surgical margin sta-
tus).

Despite these limitations, our study possesses significant strengths. It represents
the first comprehensive analysis of therapeutic response to NACT and associated
factors in Cameroon, providing baseline data essential for monitoring trends and
evaluating interventions. The inclusion of two major referral centres enhances
generalizability within the urban Cameroonian context. The systematic applica-
tion of standardized response assessment criteria (RECIST for clinical response
and Sataloff for pathologic response) ensures reproducibility and facilitates com-
parison with other studies. The detailed characterization of patient demographics,
tumor characteristics, and treatment patterns provides valuable insights into breast

cancer care in a resource-limited setting.

6. Conclusion

This study provides the first comprehensive characterization of therapeutic re-
sponse to neoadjuvant chemotherapy in Cameroonian breast cancer patients, re-
vealing a pathologic complete response rate of 8.40%, significantly lower than
rates in high-resource settings, likely reflecting limited access to targeted thera-
pies, delayed molecular profiling, and the predominance of triple-negative sub-
type (42.31%). In this cohort, histological grade and surgical margin status were
independently associated with pathologic response to neoadjuvant chemotherapy.
However, pathologic response itself was not independently associated with survival
outcomes. The high prevalence of triple-negative breast cancer combined with lim-
ited access to targeted therapies and the discordance between clinical and patho-
logic response rates represents critical challenges requiring urgent attention through
policy interventions, healthcare system strengthening, and research efforts. These
findings emphasize the need for enhanced early detection strategies, improved ac-
cess to molecular profiling and targeted therapies, strengthening of healthcare in-
frastructure, and continued research to characterize the unique biology of African
breast cancer, ultimately calling for urgent action to address disparities in breast

cancer care that continue to affect outcomes for African women.
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