¢-ISSN: 0976-822X, p-ISSN:2961-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2025; 17(11); 692-697

Original Research Article

A Comparative Study Between the Use of Early Versus Delayed Adjuvant
Chemotherapy in Influencing Survival in Breast Cancer

Bharti Walia!, Virendra Kumar?, Arpit Gupta®

TAssistant Professor, Department of General Surgery, S.M.M.H. Medical College, Saharanpur, Uttar
Pradesh, India
ZProfessor and HOD, Department of General Surgery, S.M.M.H. Medical College, Saharanpur, Uttar
Pradesh, India
3Junior Resident, Department of General Surgery, S.M.M.H. Medical College, Saharanpur, Uttar

Pradesh, India

Received: 18-09-2025 / Revised: 17-10-2025 / Accepted: 18-11-2025

Corresponding Author: Dr. Bharti Walia

Conflict of interest: Nil

Abstract:

Introduction: Breast cancer is the most common malignancy among women worldwide, with outcomes

influenced by factors such as tumor type, stage, and timing of treatment. Adjuvant chemotherapy plays a key role

in improving survival, but the optimal time to initiate it post-surgery remains debated. This study evaluates the

impact of early versus delayed initiation of adjuvant chemotherapy on disease-free survival (DFS) and overall

survival (OS) in breast cancer patients.

Aims & Objectives: To compare the DFS and OS in breast cancer patients receiving early (<21 days post-surgery)

versus delayed (>21 days post-surgery) adjuvant chemotherapy after modified radical mastectomy (MRM).

Materials and Methods: A comparative observational study was conducted over 9 months at the Department of

General Surgery, Government Medical College & Rajindra Hospital, Patiala. Fifty women with early-stage breast

cancer who had undergone MRM were enrolled and divided into two equal groups (n=25 each): Group A (early

chemotherapy) and Group B (delayed chemotherapy). Patients were followed for 9 months, and data on DFS and

OS were analyzed using appropriate statistical tests, with p<0.05 considered significant.

Results: All patients in Group A achieved DFS and OS of >9 months, while three patients in Group B experienced

recurrence or metastasis within 9 months. Better clinical outcomes were observed in Group A across variables

such as age, menstrual status, tumor size, and chemotherapy regimen. However, these differences were not

statistically significant (p>0.05).

Conclusion: Early initiation of adjuvant chemotherapy after MRM may be associated with improved DFS and

OS in breast cancer patients, particularly among younger and premenopausal women. Though findings favored

early chemotherapy, the lack of statistical significance highlights the need for larger, randomized studies to

establish definitive recommendations.

Keywords: Breast Cancer, Early Versus Delayed Adjuvant Chemotherapy, Disease-Free Survival, Overall

Survival, Modified Radical Mastectomy.
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Introduction

Breast Cancer is the leading cancer in women disease with larger tumor size and nodal
accounting for 25% of all cases, worldwide. In 2012 involvement at presentation. [4,5]

it resulted in 16.8 million cases and 522000
deaths.[1] It is more common in developed countries
[2] and is 100 times more common in women than
in men. Outcomes for breast cancer vary greatly
depending on the cancer type, extent of disease and

The main goals of cancer diagnosis and treatment
are to cure or considerably prolong the life of
patients and to ensure the best possible quality of life
to cancer survivors. This is reflected as overall

person’s age. Survival rates in the developed world
are high 5 Year survival rates in England and United
States are 80% and 90% respectively.[3] In
developing countries, survival rates are poor. This
can be attributed to lack of effective screening
programmes, lack of awareness regarding signs and
symptoms of breast lump. This leads to advanced
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survival and disease-free survival as the end point
for most studies evaluating the outcome of breast
cancer treatment.

The treatment of breast cancer can be divided into
Surgery, Chemotherapy, Radiotherapy and hormone
therapy. The utilisation of multidisciplinary teams in
breast cancer has lead to improved treatment
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outcomes, disecase free survival and overall
survival.[3]

Adjuvant chemotherapy is given after surgery to
reduce the risk of recurrence and distant metastasis.
Multiple chemotherapeutic agents may be used in
combination to treat patients with breast cancer. [6]

e AC (or CA): Adriamycin (doxorubicin) and
cyclophosphamide given 3-weekly for 4 cycles

e AC-Taxol: AC given 3-weekly for 4 cycles
followed by paclitaxel given either 3-weekly for
4 cycles or weekly (at a smaller dose) for 12
weeks.[6]

The survival benefit of adjuvant chemotherapy for
operable breast cancer is now firmly established.[6]
Clinically, 60-80% of breast cancer patients would
ultimately receive adjuvant chemotherapy, but its
optimal timing after surgery remains uncertain. The
timing of starting chemotherapy has been a topic of
much debate and discussion. Early adjuvant
chemotherapy is defined as which is given within 3
weeks of surgery and delayed is defined as which is
given after 3 weeks of surgery. [7] Proponents for
late initiation of chemotherapy believed that the
patient should be given time for wound healing as
early initiation of cytotoxic drugs can lead to poor
wound healing, poor cosmesis at surgical site and
worse systemic side effects of surgery. However,
now with increased awareness, early detection of
small sized tumours has increased. This has lead to
evolution of breast conservation surgery with its
smaller incisions replacing the large unsightly scars
of a modified radical mastectomy. These wounds are
better suited for early chemotherapy. Also, our
chemotherapeutic drugs have become better. For
instance, Paclitaxel has been replaced by Docetaxel
which has less incidence of peripheral neuropathy.
The proponents of early initiation of chemotherapy
believe that a lag phase for chemotherapy initiation
leads to an undue leeway to microscopic tumour
rests that were left behind post-surgery. This allows
them time to acquire vascularity and seed to distant
sites. [8]

There are theoretical reasons to believe that starting
chemotherapy early might improve survival. First, in
animal models, a phase of accelerated growth of
micro metastasis after the removal of the primary
tumour has been demonstrated [9,10] along with
serum transmissable growth factors responsible for
accelerated growth of tumor at distant sites. [10,11]
The administration of chemotherapy or endocrine
therapy preoperatively or in the peri operative period
prevented this accelerated growth.[12,13] Second, a
delay in the initiation of systemic therapy
theoretically increases the probability of the
emergence of drug-resistant micro metastatic
disease.[14] Third, there is evidence in animal
models that the removal of the primary tumor leads
to an increase in angiogenesis in the vascular bed
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surrounding metastasis[15] and it is postulated that
one of the mechanisms of action of chemotherapy
may be the inhibition of angiogenesis.

Time window of adjuvant chemotherapy treatment
remains an important issue. A decision that can
offset a favourable outcome. With the advent of
multidisciplinary approach and the patient being
exposed to the gamut of side effects of surgery,
radiotherapy, hormone therapy and chemotherapy,
such an adverse outcome due to ill-timed
chemotherapy is unacceptable. Breast cancer
treatment has become costlier and longwinded. The
psychological impact to the patient and their family
if a recurrence or metastasis or death occurs in such
a scenario becomes even more
traumatic. Regrettably, this issue has not been
subjected to a randomized controlled clinical trial.
Several studies have examined the impact of early
and delayed initiation of adjuvant chemotherapy on
survival of breast cancer patients. Most of the
studies show some gain of overall and disease-free
survival. Some studies even with a large sample size
have shown no benefit. Thus, to analyse whether a
benefit exists or not, this study was performed to
compare the disease-free survival period and overall
survival in early versus delayed adjuvant
chemotherapy in women treated for breast cancer in
our setup.

Materials and Methods

Study Design and Setting: This was a comparative
observational study conducted in the Department of
General Surgery, Government Medical College &
Rajindra Hospital, Patiala.

Study Duration: The study was conducted over a
period of 9 months, during which patients were
enrolled, treated, and followed up.

Sample Size and Sampling Technique: A total of
50 female patients with a confirmed diagnosis of
carcinoma breast who had undergone Modified
Radical Mastectomy (MRM) were included in the
study. Participants were divided into two equal
groups using non-randomized purposive sampling:

e Group A: 25 patients who received early
adjuvant chemotherapy (within 21 days of
surgery).

e Group B: 25 patients who received delayed
adjuvant chemotherapy (after 21 days of
surgery).

Inclusion Criteria

1. Patients diagnosed with early-stage breast
cancer.

2. Patients who had undergone Modified Radical
Mastectomy (MRM).

3. Patients willing to participate in the study.
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Exclusion Criteria

1. Patients with locally advanced or metastatic

disease.

2. Patients who had received neoadjuvant
chemotherapy.

3. Patients unfit or unwilling for surgery.

4. Patients not consenting to participate in the

study.

Study Tool and Data Collection: A predesigned
proforma was used to record data on demographic
and clinical parameters including age, menstrual
status, tumor size, tumor grade, axillary nodal status,
and hormone receptor status.

Patients received either anthracycline-based or
taxane-based adjuvant chemotherapy following
surgery. The interval between surgery and the first
cycle of adjuvant chemotherapy was recorded.

Patients were followed up every 6 weeks for 9
months to assess for:

Local recurrence (tumor in the treated breast,
chest wall, or regional lymph nodes),
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Features of distant metastasis (chest pain, bone
pain, ascites, headache),

Disease-Free Survival (DFS): Time from
surgery to first relapse or appearance of second
primary breast cancer,

Overall Survival (OS): Time from surgery to
death from any cause or last follow-up.

Statistical Analysis: Data were compiled using
Microsoft Excel and analyzed with SPSS software
(version XX). Survival outcomes (DFS and OS)
were compared between groups using appropriate
statistical tests such as the Kaplan-Meier method
and log-rank test. A p-value <0.05 was considered
statistically significant.

Ethical Clearance: The study was conducted after
obtaining ethical clearance from the Institutional
Ethics Committee of Government Medical College,
Patiala. Written informed consent was obtained
from all participants prior to their inclusion in the
study.

Results

Table 1: Age-wise Distribution of Patients

Age Group | Group A (Early Chemo) | Percentage | Group B (Delayed Chemo) | Percentage
(Years)

31-40 28.0% 8 32.0%
41-50 11 44.0% 8 32.0%
51-60 20.0% 3 12.0%
61-70 2 8.0% 5 20.0%
71-80 0 0.0% 1 4.0%

Total 25 100% 25 100%

The majority of patients in both groups belonged to
the 41-50 years age group, accounting for 44% in
Group A and 32% in Group B, highlighting the
prevalence of early-stage breast cancer in this age
bracket. A larger proportion of younger patients

(3140 years) was observed in Group B (32%) than
in Group A (28%), while older age groups (61-70
and 71-80 years) were slightly more represented in
Group B.

Table 2: Menstrual Status and DFS/OS

Menstrual Status | Group A | DFS>9 | GroupB | DFS<9 | DFS>9 | P-value | Significance
Postmenopausal 12(48.0%) | 12 15(60.0%) | 1 14 0.362 NS
Perimenopausal 8(32.0%) | 8 4(16.0%) | 0 4

Premenopausal 5(20.0%) | 5 6(24.0%) |2 4 0.154 NS

Total 25 (100%) | 25 25 (100%) | 3 22

Postmenopausal women made up the largest
subgroup in both groups (48% in Group A and 60%
in Group B). DFS >9 months was observed in 100%
of Group A and 93% of Group B. Premenopausal
women in Group B showed slightly poorer DFS,
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with 2 out of 6 patients having DFS <9 months. The
P-values for all menstrual categories were >0.05,
indicating that the differences in DFS between early
and delayed chemotherapy across menstrual status
categories were not statistically significant.
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Table 3: Disease-Free and Overall Survival by Age Group

Age Group | Group A | OS>9 Group B | DFS>9 0S>9 P-value
DFS >9 DFS <9

31-40 4 4 2 6 8 0.237

41-50 11 11 0 8 8

51-60 5 1 2 3 0.186

61-70 5 5 0 5 5

71-80 0 0 0 1 1

Total 25 25 3 22 25

All patients in Group A demonstrated disease-free
survival (DFS) and overall survival (OS) of at least
9 months, regardless of age group. In contrast,
Group B showed instances of recurrence,
specifically in two patients aged 31-40 and one

patient aged 51-60. However, the p-values of 0.237
and 0.186 indicate that the differences in DFS
between age groups across the two groups were not
statistically significant.

Table 4: Chemotherapy Regimen and DFS/OS

Regimen GroupA | DFS | OS | GroupB | DFS | DFS | OS | P-value Significance
=9 =9 <9 29 29
CAP 12 12 12 11 1 10 11 0.286 NS
(48.0%) (44.0%)
CAF 13 13 13 14 2 12 14 | 0.157 NS
(52.0%) (56.0%)
Total 25 25 25 25 3 22 25

Two chemotherapy regimens, CAP and CAF, were
administered in the study. In Group A (early
chemotherapy), 100% of patients achieved disease-
free survival (DFS) and overall survival (OS) of 9
months or more for both regimens. In Group B
(delayed chemotherapy), one patient in the CAP

group and two patients in the CAF group had DFS
of less than 9 months. The p-values for CAP (0.286)
and CAF (0.157) were not statistically significant,
indicating no meaningful difference between the
groups.

Table 5: Tumour Size and DFS/OS

Tumour | Group | DFS>9 | OS>9 | Group | DFS DFS>9 | OS>9 | P- Significance
Size A B <9 value
(cm)
34 4 4 4 3 0 3 3
(16.0%) (12.0%)
4-5 13 13 13 14 2 12 14 0.157 NS
(52.0%) (56.0%)
>5 8 8 8 8 1 7 8 0.302 NS
(32.0%) (32.0%)
Total 25 25 25 25 3 22 25

Tumors measuring 4-5 cm were the most common
in both groups. In Group A, 100% of patients
achieved disease-free survival (DFS) and overall
survival (OS) of 9 months or more, regardless of
tumor size. In Group B, three patients experienced
DFS of less than 9 months: two had tumors
measuring 4-5 cm, and one had a tumor larger than
5 cm. The p-values of 0.157 and 0.302 suggest that
these differences were not statistically significant.

Discussion

The main role of adjuvant chemotherapy is to
eradicate micrometastatic deposits in selected
patients. There are theoretical reasons to initiate

adjuvant chemotherapy immediately after curative
surgery.
Age

In our study, the majority of patients belonged to 41-
50 years age group constituting 38 % of patients. 30
% belonged to 31-40 years age group. According to
Anders et al, [3] women aged less than 40 were 44%
and 9% more likely to die of stage I (HR = 1.44; 95%
CI, 1.27-1.64) and stage II breast cancer. Moreover,
the highest mortality disparity between younger
(<40 years) and older women (=40 years) was
present in early stage, rather than later stage disease.

In our study also 3 patients in late chemotherapy
group had developed distant metastasis and local
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recurrence. 2 patients were less than 40 year old and
1 patient was 58-year-old.

Early chemotherapy has shown benefit in preventing
metastasis and local recurrence in younger age
group in our study. It is known that adjuvant
chemotherapy for early breast cancer in patients
under 50 years of age reduces the relative risk of
recurrence by 35% and of death by 27%, and
adjuvant chemotherapy alone has been shown to be
appropriate  for patients with ER-negative
tumours.[8]

Chemotherapy Regimen: In our study on the basis
of type of chemotherapy regimen (CAP versus
CAF), there was no statistically significant
difference on disease free survival (DFS) and
overall survival (OS) in both the groups

To avoid the confounding bias of the type of drug
regimen given we stratified our patients into four
groups of early and late CAP and early and late CAF.
On such a stratification, we found that the difference
on DFS and OS in both the groups was statistically
insignificant. However, the sample size after such
stratification was quite small. Thus, a larger study
population can throw more light on whether the type
of chemotherapeutic regimen has any influence on
OS and DFS, if initiated early.

Tumour Size: Tumor size correlates with the
presence and number of involved axillary lymph
nodes and is also an independent prognostic factor,
with distant recurrence rates increasing with larger
tumor size. Furthermore, median time to the
development of metastatic disease also shortens as
tumor size increases [16—19].

In 2 out of 3 patients in the late chemotherapy group
with recurrence, the tumour size was 4 - 5 cm. In one
patient the size was 5.4cm. This differential DFS
across tumour sizes was not statistically significant.

Any tumour of greater than 0.5cm size has
neovascularization and is capable of distant seedling
and occult micrometastases. As mentioned
previously, early chemotherapy better handles such
micrometastases by not allowing the tumour load to
increase. This ensures a better tumour clearance with
early chemotherapy and lesser chance of recurrence.

Tumor Grade: Histological Tumor grade has
prognostic significance and is primarily used to
make decisions for lymph node-negative patients
with borderline tumor sizes.

In our study we found that DFS was better for poor
grade tumours (grade 2 and 3) when chemotherapy
was initiated early. High grade tumours imply an
increased mitotic activity and a loss of inhibition to
cell cycle arresting stimuli. They increase in size
more rapidly than lower grade tumours, reach blood
vessels more quickly and disseminate rapidly and
have a higher propensity for micrometastatic disease
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and thus respond better to early initiation of
chemotherapy.

Menstrual Status: In our study, 20% patients in
early chemotherapy group were pre-menopausal. In
the late chemotherapy group 24% were pre-
menopausal. In group B ,2 out of 6 patients who had
developed cerebral metastasis and pulmonary
metastasis at 7" and 5" month of follow up were
premenopausal and DFS of less than 9 months was
observed in them. Also, these patients had ER/PR
status negative.

A study conducted on premenopausal patients
participating in the international breast cancer study
group IBCSG trails I, II and VI. [16] found a
significant and a clinically striking improvement in
10 years disease free survival in a small subset of
premenopausal patients with ER receptor absent
tumour who started chemotherapy within 21 days of
surgery compared with those commencing
chemotherapy 21 days or more following surgery.
Similar results have been obtained in our study,
although there was no statistically significant
difference on disease free survival and overall
survival in terms of menstrual status in both the
groups.

Conclusion

The comparative analysis of early (Group A) versus
delayed (Group B) adjuvant chemotherapy in breast
cancer patients reveals that early initiation of
chemotherapy was associated with better disease-
free survival (DFS) and overall survival (OS)
outcomes, with all patients in Group A achieving
DFS and OS of >9 months. In contrast, Group B
showed recurrence in a few patients, particularly
among younger and premenopausal women and
those with larger tumours. However, the differences
in DFS and OS between the two groups across
variables such as age, menstrual status,
chemotherapy regimen, and tumor size were not
statistically significant (p > 0.05).

These findings suggest a favorable trend toward
early chemotherapy in terms of clinical outcomes,
though the lack of statistical significance
underscores the need for larger sample sizes or
longer follow-up durations to draw more definitive
conclusions.
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