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ABSTRACT

Objective: The objective of the present study was to evaluate the toxicities on haematological parameters between the two arms (ARM-A:
Neoadjuvant chemotherapy followed by NACTRT and Surgery along with Adjuvant Chemotherapy and ARM-B: NACTRT followed by Surgery
along with Adjuvant chemotherapy) among locally advanced rectal cancer (LARC) patents of eastern India. Materials and Methods: A total of 90
patients of histologically proven LARC from the period of June 2023 to February 2025 were employed in the study. To compensate for attrition, if
any, we recruited 45 patients in each group (ARM-A and ARM-B) as per randomization and after getting approval by Institutional Ethical
committee. The Eastern Cooperative Oncology Group (ECOG) performance status was noted between 0—1. Results: The patients were diagnosed
with LARC staged ¢T3 or cT4. The mean age (years) between the group was comparable. Gender distribution between the group was also
comparable. The mean values of pre- and post-chemo CEA were significantly (P<0.001) altered in ARM-A when compared to ARM-B. Pre-chemo
TNM and ypTNM distribution between the group were significantly (P<0.001) changed. The comparative analysis indicated significant change
(P<0.001) between the group for haematological parameters such as anaemia, thrombocytopenia, lymphopenia and neutropenia. Conclusion: In
conclusion, NACTRT in LARC patients was related to acceptable toxicities, minimal treatment disruptions and good tolerance. In this study, the
toxicity of haematological parameters was significantly reduced NACTRT group.
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INTRODUCTION

Locally advanced rectal cancer (LARC) is a common disease, and it
has poor prognosis because it has high metastatic potential. This
meta.analysis showed that Total Neoadjuvant Therapy (TNT) in
LARC shows positive improvement in overall pathologic complete
response rate compared with standard treatment. TNT is the best
treatment strategy for LARC, especially for patients who have little
desire for surgery.'

The treatment for patients with LARC differs significantly from
patients presenting with rectal cancer confined within the mesorectum.
Adequate preoperative imaging of the pelvis is therefore important to
identify those patients who are candidates for multimodality treatment,
including preoperative chemoradiation, intraoperative radiotherapy,
and extended surgical resections. This has been shown to reduce
morbidity and mortality and improve long-term survival rates.”

Moreover, the patients with primary rectal cancer (RC) are present
with a tumour which remains confined within the mesorectal fascia.
Such patients are treated with total mesorectal excision (TME).
Prognosis after TME surgery is excellent. There is a significant
reduction in local recurrences when preoperative short-term
radiotherapy (5 x 5 Gy) is given one week prior to surgery.”

In several phase III trials, the combination of preoperative radiation
and chemotherapy based on 5-fluoro-uracil has been shown to increase
local control rates in LARC.™ Furthermore, Neoadjuvant
chemoradiotherapy (NACTRT) related toxicities were found to be
much lower than those of adjuvant chemoradiation (CTRT) [5].

Interestingly, NACTRT followed by TME and postoperative adjuvant
chemotherapy has been the standard treatment for patients with LARC
worldwide. This method has reduced the local recurrence rate from
35% to 5.10% and has improved the significant rate of survival.”” A
recent study emphasized that the therapeutic efficacy by NACTRT in
rectal cancer patients was associated with acceptable levels of toxicity
and treatment tolerance in north-east part of India.’

The present study was evaluated the toxicities on haematological
parameters between the two arms (ARM-A: Neoadjuvant
chemotherapy followed by NACTRT and Surgery along with
Adjuvant Chemotherapy and ARM-B: NACTRT followed by Surgery
along with Adjuvant chemotherapy) among rectal cancer patents of
eastern India.

MATERIALSAND METHODS

Atotal of 90 patients of histologically proven LARC from the period of
June 2023 to February 2025 were employed in the study. This study
was conducted in the Department of Radiotherapy (Radiation
Oncology), R. G. Kar Medical College and Hospital, Kolkata, West
Bengal — a tertiary care hospital in eastern India. Sample size was
enrolled with a total of 90 patients of age group between 18-70 years.
To compensate for attrition, if any, we recruited 45 patients in each
group (ARM-A and ARM-B) as per randomization and after getting
approval by Institutional Ethical committee, R. G. Kar Medical
College and Hospital, Kolkata, West Bengal. The Eastern Cooperative
Oncology Group (ECOG) performance status was noted between 0—1.
The patients were diagnosed with LARC staged ¢T3 or c¢T4. The
radiation planning for each ARM is as follows:

ARM-A |Radiation: 50 Gy for 5 weeks.

Chemotherapy: NACT with mfolfirinox followed by
concurrent oral Capecitabine twice daily for 5 days per
week.

Followed by Surgery followed by ACT with 6 cycles of
FOLFOX for 3 months.

Radiation: 50 Gy for 5 weeks.

Chemotherapy: Concurrent oral Capecitabine twice daily
for 5 days per week followed by surgery followed by
adjuvant chemotherapy with FOLFOX 6 Cycles for 3
months.

ARM-B

The study of toxicity on different haematological parameters was
assessed in the patients of each ARM separately. Statistical analysis
was performed by using SPSS (version, 21). Categorical data were
summarized by frequency with their relative percentage. Chi-square
test was used to test the association between categorical variables.
Continuous data was represented by mean and standard deviation. The
independent 'student-t' test was used between the ARM. A P<0.05 was
considered statistically significant.

RESULTS

This was a prospective single hospital-based study with a sample size
of 90 patients (each arm 45 nos.) employed from the period of June
2023 to February 2025 in tertiary hospital of eastern India. The
demographic status and clinicopathological characteristics of patients
between the group tabulated in Table 1. The mean age (years) between
the group was comparable. Gender distribution between the group was
also comparable. The mean values of pre- and post-chemo CEA were
significantly (P<0.001) altered in ARM-A when compared to ARM-B.
Pre-chemo TNM and ypTNM distribution between the group were
significantly (P<0.001) changed.
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The toxicity on haematological parameters of patients between the
group tabulated in Table 2. The comparative analysis indicated
significant change (P<0.001) between the group for haematological
parameters such as anaemia, thrombocytopenia, lymphopenia and
neutropenia.

Table 1: Demographic Status and Clinicopathological
Characteristics Treated with Neoadjuvant Chemoradiotherapy
for Rectal Cancer Patients

Characteristics |ARM — A (n=45)[ARM — B (n = 45) [P value
Age (Years)

Mean + SD 4627+1533  [47.09+1639  [0.80
Gender, n (%)

Male 25 (55.56) 23 (51.11) 0.67
Female 20 (44.44) 22 (48.89)

Pre-chemo CEA

Mean + SD [8.30+0.29 [7.65 +0.85 [<0.001
Post-chemo CEA

Mean + SD [3.20+2.57 [6.26 + 4.09 [<0.001
Pre-chemo TNM, n (%)

T3NOMO 5(11.11) 22 (48.89) <0.001
T4N1IMO 40 (88.89) 23 (51.11)

YpTNM, n (%)

T2NOMO 40(88.89) 23(51.11) <0.001
T4NIMI 0(0) 7(15.56)

T4N2M1 5(11.11) 15(33.33)

Table 2: Toxicity on Haematological Parameters Treated with
Neoadjuvant Chemoradiotherapy for Rectal Cancer Patients

Characteristics ARM — A (n=45) ‘ARM —B (n=45) ‘P value
Anemia, n (%)

Absent 0(0.0) 24 (53.33) <0.001
Grade | 30 (66.67) 14 (31.11)

Grade 2 5(11.11) 7 (15.56)

Grade 3 10 (22.22) 0(0.0)

Thrombocytopenia, n (%)

Absent 10 (22.22) 0(0.0) 0.01
Grade | 15(33.33) 22 (48.89)

Grade 2 15(33.33) 15(33.33)

Grade 3 5(11.11) 8 (17.78)

Lymphopenia, n (%)

Absent S (11.11) 0(0.0) <0.001
Grade | 25 (55.56) 7 (15.56)

Grade 2 10 (22.22) 30 (66.67)

Grade 3 5(11.101) 8 (17.78)

Neutropenia, n (%)

Absent 0(0.0) 30 (66.67) <0.001
Grade | 35(77.78) 15(33.33)

Grade 2 5(11.11) 0(0.0)

Grade 3 5(11.11) 0(0.0)

DISCUSSION

Mayer et al."" reported that patients with colon, rectal, and
rectosigmoid cancer who were diagnosed at age <40 years and
maximum frequencies (52%) were aged between 35-39 years.
According to Waheed et al.,” the age group varied from 16-80 years in
which most common age group in rectum cancer were between age
was 45-64 years constituted of about 48%.

Mayer et al." reported that maximum patients were males of about
52.0%. Abotchie et al.” observed maximum males compared to
females, who had the prevalence of rectal cancer. Purim et al." also
reported the higher incidence of rectal cancer in males compared to
females. A contradictory study by Lumpkins et al.” revealed that a
maximum females (63.0%) had prevalent with colorectal cancer
compared to males (37.0%).

Li et al." reported that 4 patients were pathologically diagnosed with
stage T2, 22 patients with stage T3, and 10 patients with stage T4,
respectively. 11 patients were pathologically diagnosed to have node-
negative cancer (stage II), and 25 patients were diagnosed to have
node-positive cancer (stage III). Chen et al.” observed that ypTNM
stage could be an additional accurate factor, which reflected the
prognosis and guiding adjuvant therapy of rectal cancer patients who
underwent neoadjuvant chemoradiotherapy (nCRT). They also found
that a significant association regarding ypTNM stage, which became

the most important prognostic factor (HR = 2.704, 95% CI: 1.811-
4.038,P<0.001).

Chardalias et al.” mentioned that an increasing trend of anaemia due to
incidence of colorectal cancer. In another study, Wilson et al.”
evaluated that anaemia was prevalent of about 66.1% of iron-deficient
patients presented colorectal cancer. Kilpatrick et al.” studied among
1078 metastatic colorectal cancer (mCRC) patients in the FOLFOX4
study, cumulative incidence of CIT based on platelet count was 37%
(grade 3 =20%; grade 4 = 1.0%) during an average 8 months' follow-
up. Teng et al.” reported that about 22.6% patients developed
thrombocytopenia during concurrent chemoradiotherapy, whereas
only 6.3% patients developed 2+ thrombocytopenia. Soyfer et al.”
studied among 65 patients with sustained lymphopenia in which
52.0% were alive without disease (AWOD), 18.5% alive with disease
(AWD) and 29.0% died.

Kim et al.”’ reported that about 55.3% experienced severe
chemotherapy-induced neutropenia (CIN). Shitara et al.”* observed
mild neutropenia (grade 1-2) occurred (39.0%) and severe neutropenia
(grade 3-4) occurred (30.0%) while the other patients (31%) did not
encounter neutropenia. Kilpatrick et al.”reported that Neutropenia was
absent in 44% of chemotherapy induced thrombocytopenia (CIT)
episodes.

CONCLUSION

It is concluded that NACTRT in LARC patients was related to
acceptable toxicities, minimal treatment disruptions and good
tolerance. In this study, the toxicity of haematological parameters was
significantly reduced NACTRT group.
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