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ABSTRACT

Aims: Early prediction of prognosis in malignancies can help determine life expectancy and take necessary further measures
accordingly. There is no consensus on using any biomarker in predicting prognosis in colon cancer cases. A study reported that
the sodium/globulin ratio is a valuable biomarker in predicting the prognosis of gastric cancer. This study aimed to investigate
the role of baseline sodium, globulin, and sodium/globulin ratio in the prediction of prognosis and survival in colon cancer
cases.

Methods: The files of patients diagnosed with colon cancer who applied to Kirikkale University Faculty of Medicine Medical
Oncology Clinic between January 1, 2015, and December 31, 2020, were retrospectively analyzed. The relationship between the
clinical and laboratory characteristics of the cases and their progression and survival were investigated.

Results: 140 patients diagnosed with colon cancer were included in the study (82 men, 58 women). The average age at diagnosis
was 64.1£12.6 years, 99.3% of them were adenocarcinoma, and 32.9% of them were stage 4 cancers. It was determined that
42.1% of the patients died (average survival time 54.0+3.2 months), and progression developed in 18.6% during the study
period. The average baseline sodium/globulin ratio was 51.10+8.70. No significant correlation was found between initial serum
sodium level, globulin level, sodium/globulin ratio, survival time, and progression status (p>0.05). Baseline serum globulin
level showed a weak negative correlation with both progression-free and overall survival time (r=-0.23, p<0.05 and r=-0.24,
p<0.05, respectively), while the sodium/globulin ratio showed a weak positive correlation with progression-free survival time
(r=0.26, p<0.01) and overall survival time (r=0.25, p<0.01). The ROC curve analysis determined that initial serum sodium and
globulin levels and sodium/globulin ratio were not predictive of progression and survival at any cut-off point (p>0.05).

Conclusion: Although baseline serum sodium level, globulin level, and serum sodium/globulin ratio were weakly correlated
with progression-free and overall survival time of patients diagnosed with colon cancer, they were not valuable in predicting
progression and survival.
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INTRODUCTION

Colorectal cancer is the third most frequently diagnosed
malignancy and the second most deadly malignancy in both
genders. The etiology of colorectal cancer includes both
environmental and genetic risk factors. The incidence of new
cases and mortality have declined in recent years, except
for young adults (less than 50 years old), due to the increase
in cancer screening and progressing treatment methods.
Colon cancer (Kca) can be presented as sporadically (70%),
familial (20%), and hereditary 10%)."* Sporadic Kca mostly
depends on environmental factors and is diagnosed after an
average of 50 years of age. The sporadic type is diagnosed at a
younger age (less than 50) and is separate from others. About
20% of the cases are familial Kca without any hereditary
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syndrome. The most common hereditary colorectal cancer
syndromes are familial adenomatous polyposis (FAP) and
Lynch syndrome (Hereditary non-polyposis colorectal cancer
[HNPCC]).**

Inflammatory bowel diseases (IBD), especially ulcerative
colitis, significantly correlate with Kca. The incidence of Kca
is 0.5% per year between 10 and 20 years after diagnosis of IBD
and 1% per year after that. The probability of risk Kca is 30%
in the fourth decade after diagnosing patients with pancolitis.
Crohn’s disease may increase the risk of Kca, especially if
present in the ileocolic region. Those who receive abdominal
radiation (more than 30 Gy) due to childhood malignancy
are at increased risk of colorectal cancer. It is recommended
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that these patients be screened after 10 years or at the age of
35. Other diseases increasing the risk of colorectal cancer;
include diabetes mellitus, insulin resistance, uncontrolled
acromegaly, and long-term immunocompromised kidney
transplant patients.®’

Epidemiological study results refer to environmental and
lifestyle effects for colorectal cancer. Moderately increased
risk of colorectal cancer has been reported with obesity,
red/processed meat, tobacco, alcohol, androgen deprivation
therapy, and cholecystectomy. On the other hand, extensive
population studies suggested that physical activity, diet (fruits
and vegetables, fiber food, starch, fish), vitamin supplements
(folic acid, pyridoxine B6, calcium, vitamin D, magnesium),
garlic, coffee, and drugs (aspirin, non-steroidal anti-
inflammatory drugs, postmenopausal hormone replacement
therapy, statins, bisphosphonate and angiotensin inhibitors)
may be protective in terms of colorectal cancer.®*°

Colorectal cancers are the third most common cancer in
both genders in Turkey.” Inflammation is often associated
with cancer development and progression.'” Systemic
inflammation is present preoperatively in about 20-40% of
colorectal cancer patients, indicating a poor prognosis."
Electrolyte disturbances in cancer patients are also associated
with a poor prognosis.'? In patients with cancer, hyponatremia
has been associated with a more extended hospitalization
period and higher mortality."” In patients with gastric cancer,
serum sodium, and globulin levels may reflect electrolyte
hemostasis and inflammatory status; a study considered that
sodium/globulin ratio (SGO) may be more significant in
reflecting prognosis than sodium and globulin alone. SGO is
an independent and reliable prognostic factor that can predict
sensitivity to chemotherapy more effectively than sodium or
globulin alone has been reported as far as we know, there is
no study in the literature examining the relationship between
SGO and prognosis and survival in patients diagnosed with
colon cancer. In order to improve survival rates in this
patient group, new and effective prognostic factors need to
be determined. This study was intended to research the place
of sodium globulin levels and ratios at the time of diagnosis
in the prediction of prognosis in cases diagnosed with colon
cancer.

METHODS

This thesis study was conducted by the colon cancer
patients who applied to the Oncology Clinic of Kirikkale
University Faculty of Medicine between January 1, 2015,
and December 31, 2020, retrospectively as an internal
medicine specialization thesis. The study was approved
by the Kirikkale University Non-Interventional Clinical
Researches Ethics Committee (Date: 30.06.2021, Decision
No: 2021.06.14). All procedures were carried out in
accordance with the ethical rules and the principles of the
Declaration of Helsinki.

Cases diagnosed with colon cancer within a specified
five-year date range were included in the study. The G Power
3.1.9.2 package program calculates the study’s power and
sample. Accordingly, Considering the Zhang et al. study’s
determined results in the analysis that was conducted, When
the research’s power was calculated to be 0.80, and the margin
of error was calculated to be 0.05 (alpha), it was decided that
126 subjects should be included in the study. Considering the
10% possible data loss, 140 people were included.™
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Inclusion Criteria
Having  been
histopathologically,
Being at least 18 years old,

Possess measurable sodium and globulin levels three months
after diagnosis,

Receiving at least six months of follow-up care in our
hospital,

diagnosed  with  colon  cancer

Exclusion Criteria

Stage 3 and later chronic kidney disease, cirrhosis, liver
failure, advanced heart failure, illnesses of the central
nervous system, hypothyroidism, malnutrition, the presence
of an active infection, the presence of a chronic inflammatory
disease, nephrotic syndrome, sepsis, use of diuretics such as
serum sodium, and conditions that can affect plasma protein
levels

Being younger than 18

Data Collection
The parameters examined:

o Patient characteristics (age, gender, smoking status,
additional diseases)
o Diagnostic characteristic (date of first diagnosis,

histopathologic subtype, stage)

Current state of health (presence of operation, presence and
date of mortality, presence and date of progression)
Biochemical parameters (globulin, albumin, total protein,
sodium, potassium, hemoglobin, platelet, leukocyte, CRP,
ALT, creatinine, GFR, and globulin)

Working Procedure

One investigator used the hospital registry system and
patient files to record the data of the cases retrospectively, and
patients were split into two groups: dead and (ii) alive. The
patient characteristics, diagnostic, and biochemical parameters
will be compared between these two groups. Serum sodium,
globulin levels, and SGO at the time of diagnosis were some of
the parameters examined. Progression and mortality, which are
related to prognosis, were also examined.

Statistical Analysis

Statistics were performed using the SPSS (Statistical Package
for Social Sciences) 25 package program after the data collected
during the research were entered into the database. The chi-
square test was used to analyze relationships between categorical
data, described with their frequencies and percentages. The
average, standard deviation, median, minimum, and maximum
values for continuous variables are shown.

The Shapiro-Wilk test assessed whether continuous variables
followed a normal distribution. In the evaluation of continuous
numerical variables between two independent groups, in
the presence of normal distribution, independent samples
were checked with a t-test. Mann Whitney U test was used in
cases where normal distribution was not achieved. Since the
survival values were not normally distributed, the correlation
relationship with other numerical parameters was checked with
the Spearman Correlation test.

ROC (receiver operating characteristic) analysis was used to
assess the predictability of numerical survival parameters. The
Kaplan-Meier test was used for risk and survival analysis, and
the Long-Rank test was used to present the results. p<0.05 was
considered significant.
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RESULTS Tab.le 2o Demographic and. clinical characteristics of colon cancer
patients according to survival (n=140)
Survival status
Descriptive Features of the Cases Parameter Alive (n=81) Deceased (n=59) P
Demographic and clinical characteristics of 140 patients  Age (year) 64.0+10.7 64.1£15.0 0.972*
diagnosed with colon cancer (58 females, 82 males) who Gel?der | . e Lo
. . . e emale .270 .07
were.followed up at Klr.lk'kale University Faculty of Medicine it 46 (56.8%) 36 (61.0%)
Medical Oncology Clinic between January 1, 2015, and  gpoking 0.328
December 31, 2020, are shown in Table 1. The average Non-smoker 61 (75.3%) 40 (67.8%)
age of diagnosis of the cases was 64.1+12.6 (19-89) years. Smoker 20 (24.7%) 19 (32.2%)
Histopathological results were 99.3% adenocarcinoma.  Diabetes . . el
32.9% of the subjects had stage 4 cancer, 95.7% had received g:s ;Z 8291;3 Lllg gi;:;
chemotherapy, and 93.6% had been operated on. It was Hypertension ’ 0.994
determined that 59 (42.1%) patients died, and 81 (18.6%) No 48 (59.3%) 35 (59.3%)
progressed. Yes 33 (40.7%) 24 (40.7%)
Coronary artery disease 0.316
Table 1. Demographic and clinical characteristics of patients with No 68 (84.0%) 53 (89.8%)
colonicancer (n=140) Yes 13 (16.0%) 6 (10.2%)
Histopathology result 0.240
Age (year) 64.1+12.6* Adenocancer 81 (100.0%) 58 (98.3%)
Gender n(%) Neuroendocrine tumor 0 (0.0%) 1(1.7%)
Female 58 41.4 Stage <0.001
Male 82 58.6 1 16 (19.8%) 3 (5.1%)
Smoking 2 26 (32.1%) 7 (11.9%)
3 24 (29.6%) 18 (30.5%)
S s 101 721 4 15 (18.5%) 31 (52.5%)
Non-smoker 39 27.9 Chemotherapy 0.655
Diabetes No 4 (4.9%) 2 (3.4%)
No 101 72.1 Yes 77 (95.1%) 57 (96.6%)
Yes 39 27.9 Operation 0.025
Hypertension No 2 (2.5%) 7 (11.9%)
No . Y Yes 79 (97.5%) 52 (88.1%)
Progression <0.001
s 2l L7 I\?o 75 (92.6%) 39 (66.1%)
Coronary artery disease Yes 6 (7.4%) 20 (33.9%)
No 121 86.4 p: The statistical significance level of comparison between living and deceased groups (Chi-
Vs 19 13.6 square test), * Independent samples t-test was used for comparison.
Histopatholo
A dzn oc anfe}; 139 99.3 When the survival rates of all colon cancer patients
Neuroendocrine tumor 1 0.7 according to the stages were examined, it was observed that
Stage the death rate increased significantly as the stage of colon
1 19 13.6 cancer increased (p<0.001).
2 33 23.6 Laboratory and progression-free survival times
3 4 30 according to the survival status of patients with colon
4 46 32.9 cancer are shown in Table 3.
SLGEalET Table 3. Laboratory and progression-free survival times according to
No 6 43 the survival status of colon cancer patients (n=140)
Yes 134 95.7 Survival status
Operation Parameter Alive (n=81) Deceased (n=59) P
No 9 6.4 Hemoglobin (g/dl) 13.7+13.9 11.9+1.7 0.309
Yes 131 93.6 Leucocyte (x103/mL) 7.24£2.1 7.9+2.4 0.060
E— Platelet (x103/mL) 291.1+97.3 321.9+134.8 0.120
. C-reactive protein (mg/L) 3.6+1.4 4.0£1.0 0.155
Alive 81 57.9 ALT (U/L) 19.6+12.4 23.3+21.0 0.204
Deceased 59 42.1 GFR (mL/dk/1,73 m2) 91.0+14.8 88.6+13.9 0.163
Progression TSH (mIU/L) 1.8+0.9 2.3+0.8 0.053
No 114 81.4 CA 19-9 (U/mL) 34.2+129.8 136.3+290.7 0.005
Yes 26 18.6 CEA (ng/ml) 4.747.5 12.3+14.9 0.103
Data are given as numbers (percentage) or *Average+standard deviation. Total protein (g/dL) 7.0£0.6 6.910.6 0.603*
Albumin (g/dL) 4.2+0.5 4.0+0.5 0.082*
In the laboratory values at the beginning of the follow-up Globulin (g/dL) 2.8+0.5 2.6+0.5 0.170
of patients with colon cancer, serum sodium was 139.4+3.3,  Potassium (mg/dL) 4.5+0.6 4.6+0.4 0.154
serum globulin was 2.8+0.5, and sodium/globulin ratio was ~ Sedium (mEq/L) 139.5+3.3 139.4£3.6 0.873
51.148.7. Sodium/Globulin 51.8+8.8 50.2+8.6 0.137
Urea (mg/dL) 32.2412.9 33.4+13.4 0.695
. . . Creatinine (mg/dL) 0.8+0.2 0.9+0.2 0.099*
Anal}rs1s of Parameters Associated with Overall Progression-free survival 3744209 014154 0,001
Survival (month)

ALT: Alanine Aminotransferase, CA: Cancer Antigen, CEA: Carcinoembryonic Antigen,

A Comparison Of demographic and clinical characteristics GFR: (_vlomcr Filtration Rate, SD: Standard Deviation, TSH: Thyroid Stimulating Hormone
when colon cancer patients are grouped as living and dying i +standard deviation.

nce level of comparison between living and deceased groups

aCCOI‘ding to SurVival status iS ShOWn in Table 2 * Inde];end‘em Qd}]]plebt test was used, Mann Whitney U test was used in other analyzes.
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A comparison of overall survival times according to
demographic and clinical characteristics of patients with
colon cancer is given in Table 4. The average overall survival
of all cases was 54.0+3.2 (95% CI: 47.7-60.3) months.

Table 4. Overall survival times of patients with colon cancer according

to demographic and clinical characteristics (Kaplan Meier and Log-
rank test) (n=140).

Deceased Overall survival

Parameter n time (month) (%95 CI) P
Average+SE
All patients 140 59 54.0+3.2 (47.7-60.3)  N/A
Age (year) 0.575
<65 64 26 56.0+4.7 (46.7-65.2)
=65 76 B8 47.4+3.2 (47.7-60.3)
Gender 0.514
Female 58 23 57.3+4.9 (66.9-48.9)
Male 82 36 46.2+3.1 (40.1-52.3)
Smoking 0.324
Non-smoker 101 40 56.0+3.8 (48.6-63.4)
Smoker 39 19 42.2+4.2 (33.9-50.5)
Diabetes 0.159
No 101 46 50.3 +3.8 (42.9-57.8)
Yes 39 13 54.6+4.7 (45.4-63.8)
Hypertension 0.959
No 83 35 52.5+4.2 (44.3-60.7)
Yes 57 24 49.2+4.0 (41.3-57.1)
Coronary artery disease 0.370
No 121 53 52.7+3.4 (46.0-49.5)
Yes 19 6 47.4+5.2 (37.2-57.7)
Progression <0.001
No 114 39 60.0+3.6 (53.0-67.0)
Yes 26 20 32.6+3.8 (25.3-39.9)
Stage <0.001
1 19 3 64.3+4.5 (55.5-73.1)
2 33 7 71.9%5.6 (60.9-82.9)
3 42 18 45.6+4.4 (36.9-54.3)
4 46 31 32.5+3.3 (26.1-38.9)
Chemotherapy 0.747
No 6 2 29.8+6.1 (17.9-41.7)
Yes 134 57 54.2+3.3 (47.7-60.6)
Operation 0.005
No 9 7 29.3+7.8 (14.5-44.5)
Yes 131 52 56.4+3.3 (49.9-62.8)

SE: Standard Error, CI: Confidence Interval

Examination of Parameters Associated with

Progression-Free Survival

A comparison of demographic and clinical characteristics
when patients with colon cancer are grouped according to
progression-free survival is shown in Table 5.

The progression-free survival rates of all colon cancer
patients by stage are shown in Figure 1. While no progression
was observed in any of the stage 1 cases, it was determined that
the frequency of progression increased with the increase in
the stage from stage 2, and there was a statistically significant
relationship between the two conditions (p=0.006).

No laboratory parameters significantly differed between
patients with and without progression, including initial
serum sodium, globulin levels, and sodium/globulin ratios
(p>0.05). The two groups had no significant difference
regarding overall survival time (p>0.05).
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All cases’ average progression-free survival time was
50.5+3.3 (95% CI: 44.0-57.0) months. Age, gender, smoking,
presence of other diseases, and operation status were not
associated with progression-free survival (p>0.05). There was
a statistically significant difference in terms of progression-
free survival time between stages (p=0.003); Accordingly,
the progression-free survival time of stage 3 cases (p=0.001,
p=0.004, respectively) and stage 4 cases (p<0.001) was
statistically significantly shorter when compared with stage
1 and 2 patients.

Table 5. Demographic and clinical characteristics of patients with

colon cancer according to progression-free survival (n=140)

Progression
Parameter P
No (n=114) Yes (n=26)
Age (year) 65.05+10.77 59.77+18.34  0.168%
Gender 0.325
Female 45 (39.5%) 13 (50%)
Male 69 (60.5%) 13 (50%)
Smoking 0.116
Non-smoker 79 (69.3%) 22 (84.6%)
Smoker 35 (30.7%) 4 (15.4%)
Diabetes 0.547
No 81 (71.1%) 20 (76.9%)
Yes 33 (28.9%) 6 (23.1%)
Hypertension 0.253
No 65 (57%) 18 (69.2%)
Yes 49 (43%) 8 (30.8%)
Coronary artery disease 0.765
No 99 (86.8%) 22 (84.6%)
Yes 15 (13.2%) 4 (15.4%)
Histopathology result 2
Adenocancer 114 (100%) 25 (96.2%)
Neuroendocrine tumor 0 (0%) 1 (3.8%)
Stage 0.006
1 19 (16.7%) 0 (0%)
2 30 (26.3%) 3 (11.5%)
3 28 (24.6%) 14 (53.8%)
4 37 (32.5%) 9 (34.6%)
Chemotherapy 0.232
No 6 (5.3%) 0 (0%)
Yes 108 (94.7%) 26 (100%)
Operation 0.239
No 6 (5.3%) 3 (11.5%)
Yes 108 (94.7%) 23 (88.5%)
Survival <0.001
Alive 75 (65.8%) 6 (23.1%)
Deceased 39 (34.2%) 20 (76.9%)

p: The statistical significance level of comparison (Chi-square test) between groups with and

without progression, * Independent samples t-test was used for comparison.

100 [ No Progression

Ml Progression

)
S

60|

40

Percentage (%)

Stage (n:140)

Figure 1. Progression rates according to the stage in patients with colon
cancer

The progression-free survival curve by stage in patients
with colon cancer is shown in Figure 2.
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Figure 2. Progression-free survival curve according to the stage of colon
cancer patients

Relation of Overall and Progression-Free Survival and

Other Numerical Parameters

The relationship between overall survival and progression-
free survival times and age and laboratory values in patients
with colon cancer is shown in Table 15. Both overall and
progression-free survival time and baseline serum ALT (r=-
0.183, p=0.030, r=-0.181, p=0.033, respectively) and globulin
levels (r=-0.229, p=0.006, r=-, respectively). 0.239, p=0.005)
and a positive but weak correlation with sodium/globulin
level (r=0.247, p=0.003, r=0.257, p=0.002, respectively).

Sodium/globulin  (AUC=0.426, p=0.136), globulin
(AUC=0.568, p=0.170), and sodium (AUC=0.490, p=0.838)
in the ROC analysis performed to examine the predictability
of sodium, globulin and sodium/globulin values for survival
values were not found to be significant in terms of predicting
mortality at any cut-off point.

In the ROC analysis performed to examine the
predictability of sodium, globulin, and sodium/globulin
values for progression, it was determined that sodium/
globulin (AUC=0.496, p=0.955), globulin (AUC=0.509,
p=0.889) and sodium (AUC=0.618, p=0.060) values It was
determined that there was no significant value in predicting
progression at any cut-off point.

DISCUSSION

Despite the developments in medicine, cancer continues
to be a common and frequently fatal disease in the world.
For this reason, it is crucial to diagnose possible cancer
cases early and choose the optimal treatment by predicting
the prognosis during diagnosis.”*'>'¢ In this study, in which
140 colon cancer cases were included in our center, and the
sodium and globulin levels and sodium/globulin ratio at the
beginning of the follow-up were examined, the predictability
of progression was found to indicate that globulin level and
sodium/globulin ratio were associated with progression and
survival at the end of a average follow-up of 33.2+19.1 months.
It was determined that there was a weak correlation but no
value in predicting survival. Among the other parameters
examined, it was observed that cancer stage, CA-19-9, ALT,
and operation status after colon cancer diagnosis were more
strongly associated with progression and survival, and the
development of progression decreased the overall survival
time. However, no relationship was found between sodium
and globulin levels and the sodium/globulin ratio with these
parameters.
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Solid cancers are generally staged according to the extent
of spread in the organ they involve and the level of metastasis
to other organs. Another purpose of this staging is to
determine the patient’s treatment and predict the prognosis.
Almost all studies have shown that the cancer stage is closely
related to survival.'?'®

Ulanja et al."” in their study examining the parameters
affecting survival in colon cancer, reported that survival was
significantly worse in cases that were not located on the left
side and were diagnosed at a more advanced stage. Wang et
al.”® also reported in their study, in which they examined the
effect of colon cancer stage on survival, that survival status
and duration were significantly lower in patients with colon
cancer with a higher cancer stage. Our study determined
that an increase in the colon cancer stage was associated with
progression, progression-free survival, death, and overall
survival. Considering that one of the purposes of cancer
staging is to predict the prognosis, it is an expected result
that a relationship was found between the cancer stage and
survival. Survival is less in cases of more advanced colon
cancer.

Another important variable in increasing or decreasing
overall survival in cancer cases is progression development
status. If progression has developed, the overall survival
time of that case also decreases. In a comprehensive current
systematic review and meta-analysis, Chowdhury et al.”
evaluated 133 studies examining the relationship between
progression development and overall survival in solid
tumors and reported a high level of correlation between
progression development and overall survival. In this study,
the authors emphasized that progression development is
essential in predicting overall survival in cancers. In our
study, it was also determined that there was a relationship
between the development of progression in colon cancer
cases and death and overall survival time. In colon cancer,
regular examination of the cases in terms of progression after
diagnosis and initiation of the necessary treatment at the
earliest period in cases with progression should be among the
efforts to increase survival. Surgical resection is an essential
part of the treatment of many solid tumors. Surgery can help
patients recover from the disease and prolong their survival
to a certain extent.”* In a recent, comprehensive study
examining national colorectal cancer registries in Denmark,
England, Norway, and Sweden, Majano et al.*' found that as
the stage of colon and rectal cancers increased, the frequency
of surgery decreased, and thus reported that survival was
better in patients who underwent surgical resection. The
study emphasized that colorectal cancer cases should be
diagnosed early to perform surgery, which is known to have
a significant impact on survival, and in this respect, the
importance of regular screening of healthy individuals. In
another recent study, Arhin et al.?? examined the relationship
between surgical resection and survival outcomes in young
patients diagnosed with colorectal cancer and found that
resection of both primary tumors and metastases separately
increased survival in colorectal cancers independently of all
other variables. It was found to increase the duration.

As emphasized in previous studies, one reason for this
result in our study may be that the patients who underwent
surgery consisted of earlier-stage patients. A patient with
colon cancer at an earlier stage may have had a more prolonged
survival because surgery was performed. Presumably, surgery
and early stage were considered independent variables that
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cumulatively increased survival. In the population thought
to be healthy, early diagnosis and surgical treatment can
be provided by regular colorectal cancer screening in line
with the recommendations of current guidelines. With
early diagnosis, surgical treatment and thus, survival can be
increased.

The relationship of biomarkers examined in blood with
cancer diagnosis and prognosis has been evaluated in many
cancer types. A meta-analysis of studies investigating the
prognostic value of pre-treatment CA 19-9 levels in colorectal
cancer cases reported that CA 19-9 level is associated with
overall survival and progression-free survival time and can
predict mortality.?**

The increase in CA 19-9 level is associated with the
formation of tumor cell-induced platelet aggregation, a
necessary process that plays a role in distant metastasis of
colorectal cancer. It has been reported that CA 19-9 level
recorded at diagnosis is a prognostic factor independent of
other variables in metastatic colorectal cancers, it can predict
bevacizumab efficacy and is associated with KRAS/BRAF
mutation status. In our study, the deceased’s CA 19-9 level
was statistically significantly higher when compared to the
survivors, which was consistent with these studies. Different
mechanisms of CA 19-9 suggested in previous studies were
thought to explain the relationship between pre-treatment
serum CA 19-9 levels detected in our study and overall
survival. Regarding the predictability of survival, it may
be valuable to examine the value of CA 19-9 at the time of
diagnosis.?**

Much research has been and continues to be done
on prognostic cancer markers. In these studies, several
markers can be used to evaluate the survival of patients. It
has been shown that electrolyte disturbance and systemic
inflammation may be associated with the prognosis of various
types of cancer. Serum sodium and globulin concentrations
from routine laboratory tests were used as biochemical
indicators. It has been stated that using serum sodium
and globulin concentration alone is valuable in predicting
clinical outcomes and survival in different malignancies and
is inexpensive and easily accessible for routine blood tests.
Electrolyte disturbance detected in patients with malignancy
may indicate the development of any complication. Previous
studies have suggested that low sodium, indicating the
complication in cancer patients, may be associated with a
poor prognosis.

Studies have also reported that serum sodium levels can
decrease in approximately half of the cancer cases associated
with a poor prognosis.” Sodium level in the lung, prostate,
breast, and stomach It has been suggested that it may be
associated with the presence and prognosis of different
types of cancer.”>?*3? In our study, serum sodium level at
the beginning of the follow-up was low in 12 (8.6%) patients,
but there was no correlation between the initial sodium level
and the progression and survival times in colon cancer cases.
No relationship was found. In our study, we only used the
baseline sodium level; We did not consider the sodium change
that occurred during the follow-up of the patients. Therefore,
we did not associate sodium change with the development of
complications and progression and survival times.

Globulin has a vital role in the immune system
and inflammation. Functionally, it contains many
proinflammatory proteins, including globulin, alphal-
globulin, and CRP.”
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Elevated serum globulin levels have been associated with
various chronic inflammatory diseases. However, the excess
of inflammatory cells around the tumor has been found
to be an accelerating parameter for tumor formation and
proliferation. Similarly, an increase in hepatocyte-derived
globulin levels has been shown following the inflammatory
response. It has been reported that the pre-albumin/globulin
ratio can predict the prognosis of colon cancer. Our study
determined that serum globulin level at the beginning of
follow-up in colon cancer cases was significantly negatively
correlated with both progression-free and overall survival
time. However, the change in serum globulin level during the
follow-up period was not examined.

Among the biochemical parameters studied to predict the
prognosis in colorectal cancers, the level of serum ALT, one
of the liver enzymes, can be counted. In a study examining
the relationship of this enzyme with progression in colorectal
cancers, Scheipner et al. found a negative correlation between
the increase in ALT and progression-free and overall survival.*”
Jiang et al.*® reported that the increase in ALT was associated
with liver metastasis and, thus, a worse prognosis in colorectal
cancer cases. In a similar study, Park et al.** also showed that
liver volume and liver function tests were negatively associated
with survival in patients with colorectal cancer. Similarly, our
study found that serum ALT level at the beginning of follow-up
in colon cancer cases was negatively correlated with progression-
free and overall survival time. As suggested in previous studies,
the increase in serum ALT levels of the patients might have
affected their survival of liver metastasis and functionality.

Limitations of the Study

This study, performed on patients with colon cancer cases
in our center for a certain period, has some limitations. The
significant limitations of the study are its retrospective and
single-center design and lack of case studies. In the studyj it
was researched only whether these values could predict the
prognosis of colon cancer. The other limitation is due to its
retrospective design, its unable to obtain the monitoring
process of sodium globulin level and sodium/globulin
ratios and different parameters affecting them since our
single-centered study represents the results of cases only in
a particular region. Even though the clinical status of cases
at the moment of diagnosis is known, The time elapsed
between the initial onset of the disease and the diagnosis may
differ between patients. this situation may have affected the
biochemical parameters of the cases in different stages colon
cancer in this study. In our study, the biochemical values at
the beginning of the follow-up were considered. The variance
of level during follow-up may have positively or negatively
affected progression and survival.

CONCLUSION

It was concluded that the initial sodium/ globulin ratio
and globulin level of the patients diagnosed with colon
cancer was a weak correlation with a progression-free and
overall survival time; However, it has been determined to be
not predictive of progression and survival. By researching
different parameters that may affect sodium and globulin
levels in more cases, the correlation and mechanism of the
relationship between sodium and globulin levels between
malignancies can be revealed in more detail. Our results
should be interpreted with these limitations in mind..
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