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Abstract: Colorectal cancer (CRC) is the third most commonly diagnosed malignancy worldwide. Malnutrition is a critical factor
influencing postoperative morbidity and mortality in CRC patients. Surgical trauma exacerbates the metabolic response,
increasing the risk of malnutrition-related complications such as cancer cachexia and reduced efficacy of postoperative
chemotherapy or radiotherapy. This study aimed to assess the prevalence of malnutrition in patients undergoing surgery for
colorectal carcinoma using the Instant Nutritional Assessment (INA) score. Objective: To determine the frequency and degree of
malnutrition in patients undergoing resection surgery for colorectal carcinoma using the INA score. Methods: This cross-sectional
study was conducted in the Department of Surgery at Dr. Ruth K. M. Pfau Civil Hospital Karachi over six months, from October
1, 2022, to March 31, 2023. A total of 93 patients undergoing elective resection for colorectal carcinoma were enrolled.
Demographic and clinical data, including histological diagnoses, were recorded using a predesigned proforma. Nutritional status
was assessed using the INA score, based on serum albumin levels and blood lymphocyte counts. Malnutrition was classified into
four degrees according to operational definitions. Data analysis was performed using SPSS version 19. Results: The mean age of
participants was 47.60 £ 12.87 years. Of the 93 patients, 56.99% were male, and 43.01% were female. The frequency of
malnutrition was 27.96% (26/93), with malnutrition degrees distributed as follows: 8 patients (30.8%) with first-degree, 5 patients
(19.23%) with second-degree, 9 patients (34.62%) with third-degree, and 4 patients (15.38%) with fourth-degree malnutrition.
Conclusion: A significant proportion of patients undergoing surgery for colorectal carcinoma were found to be malnourished.
These findings underscore the necessity for routine preoperative nutritional assessments and timely interventions to improve
surgical outcomes and enhance the effectiveness of postoperative therapies. Incorporating nutritional support as a standard
component of colorectal cancer care can mitigate the risk of cancer cachexia and associated complications.
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Introduction
prevalence of malnutrition in colorectal cases was 22.5% to

Globally, colorectal cancer (CRC) is the third most
commonly diagnosed malignancies, approximately 6
percent of individuals will develop this malignancy in their
lifetime. (1-3) In Pakistan, due to the lack of a national
cancer registry, CRC data is scarce. (4) The single-centered
data in

Pakistan reported CRC as the fourth most common cause of
cancer in Pakistan. (5) The most common presenting
symptoms of CRC include bleeding per rectum (PR), altered
bowel habits, weight loss, tenesmus, and changes in the
frequency and consistency of stools. (6) According to the
study, cancer prevalence in Pakistan the prevalence of
colorectal cancer ranged from 4 to 6%. (7) Rates of both
incidence and mortality are substantially higher in males
than in females. [8] Environmental and genetic factors can
increase the likelihood of developing CRC. [9] These
factors appear to be attributable to differences in dietary and
environmental exposures, low socioeconomic status, and
lower rates of CRC screening that are imposed upon a
background of genetically

determined susceptibility. (8-10)

Malnutrition is a significant factor in postoperative
morbidity and mortality rates and length of hospital stay.
(11-13) In different studies, malnutrition in

colorectal cancer was assessed by numerous instruments
and

36.4% (11, 14, 15). As per a systematic review, the
prevalence of hospital malnutrition ranged from 2.6% to
73.2%, published in 2017 (16). Increased rates of
malnutrition were noted in patients who underwent
gastrointestinal surgery on admission. Surgical trauma itself
triggers a sequence of inflammatory events related to the
metabolic response to trauma. (17) Several studies have
shown worse clinical outcomes in malnourished

patients who underwent surgical procedures (18-20). There
are a variety of instruments for assessing nutritional status,
but there is no gold standard method. The nutritional status
assessment can be approached by simultaneous use of
clinical, anthropometric, and biochemical markers that are
necessary to make a comprehensive diagnosis. The INA
(INSTANT NUTRITIONAL ASSESSMENT) score is also
used for nutritional assessment by using serum albumin and
blood lymphocyte counts (21-23). This study aims to assess
the prevalence of malnutrition status in patients undergoing
surgery for colorectal carcinoma to offer timely nutritional
support and thus avert the risk of cancer cachexia and the
ineffectiveness  of  post-surgical  treatment  with
chemotherapy or radiotherapy. Thus the objective of the
study was to determine the frequency of malnutrition in
patients undergoing surgery for colorectal carcinoma using
the INA score.
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Methodology

This cross-sectional study was conducted in the Department
of Surgery at Dr. Ruth K. M. Pfau Civil Hospital Karachi
over a six-month period, from October 1, 2022, to March
31, 2023. The study aimed to determine the frequency of
malnutrition among patients undergoing resection surgery
for colorectal carcinoma using the Instant Nutritional
Assessment (INA) score. The sample size was calculated
based on previous studies that reported malnutrition
prevalence rates between 22.5% and 36.4%. Using an
average prevalence of 40%, with a 10% margin of error and
a 95% confidence interval, a minimum sample size of 81
was determined. However, 93 eligible patients were
included during the study period.

Patients aged 18 to 70 years undergoing elective resection
surgery for colorectal cancer were included in the study.
Those with other cancers, conditions causing chronic
malnutrition (such as chronic renal failure or liver cirrhosis),
cognitive impairments, or those receiving artificial
nutritional support were excluded. Informed consent was
obtained from all participants prior to enrollment. Ethical
approval was secured from the College of Physicians and
Surgeons Pakistan and the Ethics Committee of Dow
University of Health Sciences. A non-probability
consecutive sampling method was used to include all
eligible patients during the study period.

Data were collected by the principal investigator using a
structured proforma. Information on demographic variables,
including age, gender, education, occupation, and ethnicity,
as well as clinical characteristics such as histological
diagnosis, tumor size, lymph node involvement, presence of
metastases, and type of surgery, was recorded. Nutritional
status was assessed using the INA score, which evaluates
serum albumin levels and blood lymphocyte counts.
Patients were categorized as malnourished based on

Table 1: Baseline Characteristics of Patients
Variable

Age (years)

Tumor size (mm)

Serum albumin (g/dL)

Blood lymphocyte count (x10°%L)

The education, occupation, and ethnicity statuses of the
participants were analyzed. Most participants had
completed matriculation or intermediate education (41.9%),
while a smaller proportion (7.5%) were illiterate. Regarding
occupation, 45 patients (48.4%) were engaged in indoor
jobs, while 8 (8.6%) were housewives. Ethnically, the
majority were Urdu-speaking (43%), followed by Punjabi
(22.6%), Sindhi (26.9%), and others (7.5%).

Table 2: Tumor Characteristics and Staging
Variable
Tumor site
Colon
Sigmoid
Rectum
Preoperative stage
Stage |
Stage Il

predefined criteria, with malnutrition classified into four
degrees according to the INA score.

Serum albumin levels and blood lymphocyte counts were
analyzed in the hospital laboratory. Continuous variables,
including age, tumor size, serum albumin levels, and blood
lymphocyte counts, were assessed for normality using the
Kolmogorov-Smirnov test. Normally distributed variables
were presented as means and standard deviations, while
non-normally distributed variables were reported as
medians and interquartile ranges. Categorical variables,
such as gender, education, comorbidities, tumor site, disease
stage, and nutritional assessment, were summarized as
frequencies and percentages.

Stratification was performed to control for confounding
variables such as age, gender, education, occupation,
ethnicity, and type of surgery. Post-stratification analysis
was conducted using chi-square or Fisher’s exact test where
appropriate, with a p-value <0.05 considered statistically
significant. This rigorous methodology ensured a
comprehensive assessment of malnutrition and its
prevalence among patients undergoing colorectal cancer
surgery.

Results

A total of 93 patients undergoing resection surgery for
colorectal cancer were included in the study. The mean age
of the participants was 47.60 + 12.87 years, with a median
age of 48 years (IQR: 21 years). The gender distribution
showed a predominance of males (56.99%) compared to
females (43.01%) (Table 1). Among the patients, 50% were
diabetic, and 80% were hypertensive. The mean tumor size
was 10.42 + 4.22 mm, with a median size of 9 mm (IQR: 3
mm). Serum albumin levels averaged 2.946 + 0.63 g/dL,
and the mean blood lymphocyte count was 1.308 + 0.18 x
10°/L (Table 1).

Mean £ SD Median IQR
47.60 £ 12.87 48 21
10.42 +4.22 9 3
2.946 £ 0.63 3.2 11
1.308 £0.18 1.3 0.3

The tumor characteristics and staging showed that the
majority of tumors were located in the colon (58.06%),
followed by the sigmoid (23.66%) and rectum (18.28%).
Preoperative staging revealed that 45.2% of patients were in
Stage I, 40.9% in Stage Il, and 14% in Stage Il
Adenocarcinoma was the predominant histological type,
observed in 72% of cases, while 28% were squamous cell
carcinoma. Lymph node involvement was observed in
11.8% of patients, and 16.1% had metastases (Table 2).

Count (n) Percentage (%0)
54 58.06

22 23.66

17 18.28

42 45.2

38 40.9
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Stage Il

Stage IV

Histological type
Adenocarcinoma
Squamous cell carcinoma
Lymph node involvement
Yes

No

Presence of metastases
Yes

No

Nutritional assessment revealed that 27.96% of patients
(26/93) were malnourished based on the INA score. Among
the malnourished patients, 8 (30.8%) had first-degree
malnutrition, 5 (19.23%) had second-degree, 9 (34.62%)

67
26

11
82

15
78

14.0
0.0

72.0
28.0

11.8
88.2

16.1
83.9

had third-degree, and 4 (15.38%) had fourth-degree
malnutrition. Additionally, 63.4% of patients reported
absent appetite, and 45.2% had inadequate food intake.
Weight loss was reported in 49.5% of patients (Table 3).

Table 3: Nutritional Assessment and Gastrointestinal Characteristics

Variable Count (n) Percentage (%)
Appetite
Presence 34 36.6
Absence 59 63.4
Food intake
Adequate 51 54.8
Inadequate 42 45.2
Recent dietary changes
Yes 58 62.4
No 35 37.6
Weight loss
Yes 46 495
No 47 50.5
Table 4: Degrees of Malnutrition Among Patients
Malnutrition Degree Count (n) Percentage (%)
First degree 8 30.8
Second degree 5 19.23
Third degree 9 34.62
Fourth degree 4 15.38

Stratification analysis showed significant associations
between malnutrition and variables such as food intake
(p=0.004), recent dietary changes (p=0.022), and weight
loss (p=0.0005). However, no significant associations were
found between malnutrition and comorbidities such as
diabetes (p=0.056) and hypertension (p=0.185).

Discussion

Previous studies have demonstrated that low albumin
values, as well as low absolute lymphocyte counts are
predictive of a more dismal prognosis in patients with
colorectal malignancies, with albumin being indicative of
patients’ general nutritional status, while lymphocyte counts
correspond to the host’s anticancer immunity capabilities
(24). Concerning decreased albumin levels in cancer
patients, one of the main proposed mechanisms for
hypoalbuminemia is the increased production of pro-
inflammatory cytokines, such as IL-6 and TNF-a by
hepatocytes

(25-27).

Further studies have demonstrated an inverse association
between the circulating levels of these cytokines and the
aggressive biological

behavior of gastrointestinal tumors, including colorectal
cancer (28, 29). In addition, lymphocytes comprise a mixed
cellular population, regarded as the cornerstone of cellular
immunity against malignant cells (29). Under this notion,
the presence of lymphocytopenia is considered as a negative
prognostic factor in patients with colorectal cancer (30).
Combining these two laboratory parameters in a unifying
scoring system, Onodera and coworkers proposed and
validated PN, a cost-effective and globally accessible score
for assessing malnutrition (31). In this study The average
age of the patients was 47.60+12.87 years, indicating a
middle-aged population predominantly affected by
colorectal carcinoma. The gender distribution showed a
slightly higher prevalence in males (56.99%) compared to
females (43.01%). In Seretis et al study (11) males were
55.4% and females were 44.6%, with a mean age of

69.46 years.
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In present study 58.06% tumor were colon, 23.66%
sigmoid and 18.28% in rectum. Preoperative stage disease,
45.2% stage |, 40.9% stage Il and 14% were in stage IlI.
72% were adenocarcinoma and 28% squamous cell. Lymph
node was observed in 11.8% and 16.1% were metastases.
Malnutrition is a significant factor in postoperative
morbidity and mortality rates and length of hospital stay.
(11-13) In different studies,

malnutrition in colorectal cancer was assessed by humerous
instruments and the prevalence of malnutrition in colorectal
cases was 22.5% to 36.4% (11-15). As per a systematic
review, the prevalence of hospital malnutrition ranged from
2.6% to 73.2%, published in 2017 (16). Increased rates of
malnutrition was noted in patients who underwent
gastrointestinal surgery on admission. Surgical trauma itself
triggers a sequence of inflammatory events related to the
metabolic response to trauma. (17) Several studies have
shown worse clinical outcomes in malnourished patients
who underwent surgical procedures (18-20). In this study
found that the frequency of malnutrition in patients
undergoing surgery for colorectal carcinoma, assessed using
the INA score, was 27.96%. Malnutrition is a significant
concern as it can adversely affect surgical outcomes and
recovery. First degree 30.8%, second degree

19.23%, third degree 34.62% and fourth degree 15.38%.
This breakdown indicates that while a substantial portion of
patients experienced mild (first-degree) and moderate
(second-degree) malnutrition, a significant number also
suffered from severe (third and fourth-degree) malnutrition.
Addressing nutritional deficiencies preoperatively is
essential to enhance recovery and reduce
postoperative complications. The INA score is also used for
nutritional assessment by using serum albumin and blood
lymphocyte counts (21-23). Although limited studies are
clarifying that NRI is an effective predictor of postoperative
outcome in patients with colorectal cancer, a study by
Sungurtekin and colleagues (24) of 100 patients who had
undergone major intra-abdominal surgery showed that NRI,
when compared with SGA, was also predictive of
malnutrition and
postoperative complications in these populations. (24)
When evaluated against the PG-SGA, which served as the
gold standard, the NRI had a lower sensitivity (66%) and
specificity (60%).16 Additionally, although the NRI itself is
a quick and simple technique, it requires blood biochemical
parameter tests (25, 26) That being said, its objectivity and
potential predictive value allow it to be useful in screening
for malnutrition in patients with colorectal cancer.

Maeda and colleagues in 2014 (32) demonstrated that a low
PNI score was an independent negative prognostic factor of
overall survival, using a cut-off value of 44.5. However,
they did not demonstrate the presence of any differences in
terms of progression-free survival between their study
groups. Using the same cut-off value for PNI, lkeya and
colleagues (33) suggested that a PNI score greater than 44.5
was associated with longer overall survival in a study of 80
patients with unresectable colorectal metastases. In keeping
with these findings, Nozoe et al. (34) found that along with
an advanced tumor stage and the presence of vascular
invasion, a PNI score below 40 was an independent negative
prognostic factor of survival in 219 patients undergoing
colorectal cancer surgery with curative intent. In agreement
with our findings, they also demonstrated an inverse
association between PNI and tumor stage.

Conclusion

The study highlights a significant prevalence of
malnutrition among patients undergoing surgery for
colorectal carcinoma, with 27.96% of the patients classified
as malnourished according to the INA score. These findings
emphasize the critical need for routine nutritional
assessments and interventions as part of preoperative care
in colorectal carcinoma patients to potentially improve
surgical outcomes and overall recovery. Addressing
malnutrition proactively can help mitigate its adverse
effects on patient health and enhance the effectiveness of
surgical treatments.
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