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Can the de Ritis Ratio (AST/ALT) Be Used to Predict Colon Cancer Stages?

De Ritis Oram1 (AST/ALT) Kolon Kanseri Evrelerini Tahmin Etmek i¢in Kullanilabilir
Mi?

Saygin ALTINER' " Enes CEBECI' "~ Bedri Burak SUCU' " Mert COL' " Ender ERGUDER"

Yilmaz UNAL' "~ Salih TUNCAL' " Mevliit Recep PEKCICI*

oz
Amag: De Ritis orani (Aspartat transaminaz/alanin transaminaz), bazi malign tiimér tiirleri igin kritik bir prognostik faktérdiir. Bununla
birlikte, ameliyat 6ncesi kolon kanseri evrelemesinde De Ritis oranimin prognostik degeri belirsizdir. Bu arastirmanin amaci kolon
kanserinde De Ritis oranini ve kolon kanseri i¢in prognostik 6nemini belirlemektir.

Araglar ve Yontem: Ocak 2010'dan Ocak 2018'e kadar tek merkezde malign kolon kanserli 271 bireyin klinikopatolojik verileri
geriye doniik olarak analiz edildi. Ameliyat 6ncesi donemde hastalarin De Ritis orani ile klinikopatolojik bulgular1 arasindaki iliski
degerlendirildi. Gruplari karsilastirmak i¢in Mann-Whitney U testi ve Kruskal Wallis testi yapildi.

Bulgular: Sonuglar, tedavi 6ncesi De Ritis orani degerlendirmesi agisindan evreleme, lokalizasyon, timér ¢api, lenf nodu metastazi,
yas ve genel sagkalim agisindan gruplar arasinda istatistiksel olarak anlamli bir fark olmadigini gésterdi. Bununla birlikte, erkek has-
talar arasindaki T evrelemesindeki farkliliklarin istatistiksel olarak anlamli oldugu gosterildi.

Sonug: Tedavi oncesi degerlendirilen De Ritis orani kolon kanseri tan1 ve evrelemesinde bagimsiz bir degisken prognostik faktor
degildi. Bununla birlikte gelecekteki ¢aligmalar, daha fazla katilimciyla De Ritis oraninin 6nemini gosterebilir.

Anahtar Kelimeler: adenokarsinom; sagkalim; prognoz
ABSTRACT

Purpose: The De Ritis ratio (Aspartate transaminase/alanine transaminase) is a critical prognostic factor for some kinds of malignant
tumors. Nevertheless, the De Ritis ratio’s prognostic value in preoperative colon cancer staging is unclear. The purpose of this research
was to determine the De Ritis ratio and its prognostic significance for colon cancer.

Materials and Methods: The clinicopathological data of 271 individuals with malign colon cancer were analyzed retrospectively at
a single center from January 2010 to January 2018. The relationship between the De Ritis coefficient and clinicopathological findings
in patients was evaluated before treatment. To compare the groups, the Mann-Whitney U test and the Kruskal Wallis test were per-
formed.

Results: The results indicated that there were no statistically significant differences between the groups in terms of pre-treatment De
Ritis ratio assessment as a staging, localization, tumor diameter, lymph node metastasis, age, and overall survival. However, differ-
ences in T staging between groups of male participants were shown to be statistically significant.

Conclusions: The De Ritis ratio evaluation before treatment was not found as an independent variable prognostic factor for the diag-
nosis and staging of colon cancer. However, future studies may demonstrate the significance of the De Ritis ratio with more partici-
pants.
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INTRODUCTION

In recent years, the ratio of serum transaminases aspartate
transaminase (AST) to alanine aminotransferase (ALT)
has garnered interest as being a possible predictive bi-
omarker in a variety of cancers.! Bezan et al. established
the first link between a high AST/ALT ratio and poor sur-
vival rates in individuals with non-metastatic renal cell
carcinoma. They proposed that the increased aerobic gly-
colysis and pyruvate synthesis (Warburg effect) found in
cancer cells could biologically account for these findings.?
Cancer cells have been demonstrated to have increased ae-
robic glycolysis and pyruvate synthesis for nucleotide bi-
osynthesis and non-essential amino acid creation. AST is
involved in aerobic glycolysis via the malate aspartate
shuttle, which occurs in the cytoplasm via Nicotinamide
Adenine Dinucleotide Hydrogen (NADH). Therefore, se-
rum AST is an enzyme that is widely produced in many
tissue types and has an important role in aerobic glycoly-

sis.

Serum ALT is known to be more liver-specific. In com-
parison to ALT, a greater increase in AST is observed in
clinical events characterized by a proliferative process.3*
Several studies have been published in the literature which
linked a high preoperative serum AST/ALT ratio to a bad
prognosis.>® Laboratory testing, endoscopic procedures,
and imaging examinations are performed during the pre-
operative process to evaluate the stage of the disease and
to establish treatment plans. The De Ritis ratio is simple to
use and widely used due to its low cost and inclusion in

normal preoperative preparation.

There is no universally accepted approach for staging co-
lon cancer, selecting a therapy strategy, or predicting prog-
nosis. Although factors defining the pathological stage are
the strongest predictors of postoperative out-come, other
clinical, genetic, and histological characteris-tics may have

an effect on prognosis regardless of stage.

The purpose of this project was to identify biochemical in-
dicators that can be used more broadly and inexpensively
to predict the stage of colon cancer, which is a leading ca-

use of death and morbidity worldwide.

MATERIALS and METHODS

The study was approved by the Ankara City Hospital Et-
hics Committee on February 24, 2021, with reference
number 604/2021. Between 01.01.2010 and 31.12.2018,
456 patients who underwent colon cancer surgery at our
hospital were retrospectively analyzed. For various rea-
sons, 185 of these patients were omitted from the study.
The exclusion criteria were listed as follows: 1) 12 patients
with a history of chronic liver disease, chronic obstructive
pulmonary disease (COPD), or chronic alcoholism and use
of hepatotoxic drugs; 2) 84 patients who received neoad-
juvant chemotherapy and radiotherapy; 3) 17 patients
whose colon tumor was metastatic at the time of surgery;
4) 6 patients with other known malignant disease; and 5)
66 patients with missing data. The study enrolled 271 pa-
tients who met the study's inclusion criteria. A retrospec-
tive assessment of surgery reports, patient epicrises, preo-
perative imaging results, and paraffin block pathology data

was performed.

Statistical Analysis

Statistical Package for Social Sciences (SPSS) version
23.0 for Windows (SPSS Inc. Chicago, USA) software
was used for statistical data analysis. In the descriptive sta-
tistics section, categorical variables were presented as
numbers and percentages, and continuous variables were
presented as meantstandard deviation. To compare the
groups, the Mann- Whitney U test and the Kruskal Wallis
test were performed. The Spearman Correlation analysis
test was used for correlation analysis. The statistical sig-

nificance level was accepted as p<0.05.

RESULTS

The study comprised 136 female patients (50.18 percent)
and 135 male patients (49.82 percent), with a mean age of
65 (57-72). The mean duration of survival was determined
to be 51.3 months. When the patients’ pathology reports
were analyzed, there was no statistically significant rela-
tionship between preoperative De Ritis ratio and stage,
lymph node involvement, or tumor invasion status. When
individuals were analyzed according to gender, it was
shown that women had a statistically substantially greater
De Ritis Ratio than men (p=0.028). (Tables 1, 2).
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Table 1. Comparison of De Ritis rates of the participants according to age, stage, lymph node involvement and tumor invasion status.

Variables Number Of Cases Percentage AST/ALT Ratio (De Ritis) p-value
Gender 0.028
Male 135 49,82 1.33

Female 136 50,18 141

Tumor Stages 0.140
1 70 25.83 131

2a 71 26.20 1.37

2b 7 2.58 1.75

3a 19 7.01 1.29

3b 95 35.06 1.38

3c 9 3.32 142

Lenf Node Status (N) 0.517
0 148 54.61 1.33

1 99 36.53 1.36

2 18 6.64 1.36

3 6 221 1.71

Tumor Invasion (T) 0.110
1 8 2.95 1.09

2 82 30.26 131

3 154 56.23 137

4 27 9.96 1.63

ALT: Alanin Aminotransferaz AST: Aspartat aminotransferaz

Table 2. Relation between localization of tumor.

AST/ALT
Loalzation S R
Localization 0.511
Caecum 17 6.27 1.33
Ascending Colon 48 17.71 1.41
Hepatic Flexure 2 0.74 1.95
Transvers Colon 14 5.17 1.47
Splenic Flexure 5 1.85 1.53
Descending Colon 24 8.86 1.47
Sigmoid Colon 123 45.39 1.33
Rectum 38 14.02 1.33

ALT: Alanin Aminotransferaz AST: Aspartat aminotransferaz

Since there was a statistically significant difference be-
tween male and female patients, when the pathological re-
sults were re-examined in terms of gender, there was a sta-
tistically significant difference between the stage and tu-
mor invasion status, as well as the De Ritis Ratio, in male
participants (p=0.025) (Table 3).

Table 3. Evaluation of De Ritis Ratio in terms of stage and tumor
invasion status among male patients.

Variables De Ritis Ratio p-value
Stage 0.087
1 1.15
2a 1.27
2b 1.75
3a 1.29
3b 1.36
3c 1.83
Tumor Invasion Status (T) 0.025
1 0.86
2 1.18
3 1.35
4 1.79

Additionally, the association between patient survival rate

and the De Ritis Ratio was analyzed, and it was shown that

the groups had an inverse correlation, which was not sta-
tistically significant (Table 4). When the survival times of
patients were compared to their tumor stages, it was shown
that stage 3b (74.6 months) and stage 3¢ (54.9 months) pa-
tients had considerably shorter survival times than stage 1
(102.04 months) patients.

Table 4. Correlation between survival times and De Ritis ratio.

Variables Survival (month)
r p
De Ritis ratio -0.061 0.319

r: Correlation Coefficient

DISCUSSION

The serum levels of AST and ALT are routinely measured
to evaluate liver function. In recent years, numerous stud-
ies have demonstrated that it is commonly used in clinics,
is inexpensive, and can be used to measure the risk and
prognosis of preoperative patients. The AST/ALT ratio
was used to diagnose viral hepatitis, but now it is used to
figure out how likely it is that HCC, RCC, breast cancer,
testicular tumors, and urothelial carcinomas will spread.®
13 A high AST/ALT ratio in HCC patients is associated
with severe liver necrosis, and recurrence is more preva-
lent in these patients, according to a study. In the same
study, it was discovered that patients with high AST/ALT
ratios had a lower overall survival than those with low ra-
tios.® Since people with liver metastases were not allowed
to take part in this trial, it was not possible to evaluate the
De Ritis Ratio correlation between metastatic and non-me-
tastatic patients. Changes in the AST/ALT ratio in colon
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cancer patients with liver metastases can be ad-dressed
with additional research. Although the correlation was not
statistically significant in our investigation, the AST/ALT
ratio increased with increasing tumor invasion, lymph

node number, and tumor stage.

The majority of AST is released by mitochondria. It is
abundantly distributed throughout the brain, kidney, skele-
tal muscle, and liver. However, ALT is present only in the
cytoplasm of hepatocytes and is hence liver-specific.5
Stocken et al. discovered a correlation between serum AST
levels and disease-free survival in 653 patients with advan-
ced pancreatic cancer.** On the other hand, Tan et al. de-
monstrated a correlation between the AST/ALT ratio and
poor survival in distal cholangiocarcinoma.'® Canat et al.
reported in another investigation on the AST/ALT ratio
that it is related to renal vein and renal capsule invasion in
individuals with RCC.1® Another recent study discovered
that the serum AST/ALT ratio might be used to predict the
likelihood of developing prostate cancer. It has been sug-
gested that it acts as a biochemical marker.Y

The research demonstrates that AST is an independent pre-
dictor of overall survival in colon cancer.!® In addition,
AST/ALT ratio is a reliable predictor of overall survival in
patients with colorectal tumors of grade 2-3.2° There was
no statistically significant link between the ratio of AST to
ALT and overall survival in our study; nevertheless, there
was a tendency for a negative correlation between OS and
the AST/ALT ratio. Also, a high AST/ALT ratio was lin-
ked to the status of tumor invasion in men (T Stage). The
rise in the De Ritis ratio may be caused by the fact that
ALT levels are lower in colorectal cancers that haven't
spread to other parts of the body than AST levels are, and
this may be the main reason for the rise in the ratio. Still,
more research is needed to set cut-off values and help cho-

ose treatments.

Similar to this study, numerous others have discovered a
correlation between AST/ALT ratio and tumor grade and
OS, but no study has uncovered a rational and universally
accepted pathophysiology. Oxidative pathways, metabolic
activities of tumor cells, inflammation, and oxidative
stress are prominent theories, but the lack of revealing the
patho-physiology prevents the determination of the cut-off
value necessary for preoperative evaluation. In addition to

ad-vanced clinical research, studies at the molecular level

will illuminate the topic.

Our study has limitations due to the small number of pati-
ents, retrospective methodology, and short duration of fol-
low-up. Prior to surgery, the serum AST/ALT ratio should
typically be verified in large, prospective investiga-tions.

In conclusion, De Ritis ratio evaluation before treatment
was not found as an independent variable prognostic factor
for the diagnosis and staging of colon cancer. We think that
the importance of this issue will be understood more by
conducting prospective studies with a higher number of
patients.
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