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INTRODUCTION

ABSTRACT

Introduction: The ratio of Aspartate Aminotransferase (AST) to the Alanine
Aminotransferase (ALT) is known as the Deritis ratio. Many studies have
highlighted, the significance of AST and ALT measurement as a prognostic
significance in cardiovascular diseases including acute myocardial infarction.
The current study aimed to discuss the correlation of Creatine Kinase MB
(CKMB) and Cardiac Troponin | with the Deritis ratio in the retrospectively
enrolled Nepalese population.

Materials and Methods: Two hundred and sixty-four (264) cases of acute
myocardial infarction who had undergone AST and ALT measurement were
enrolled for the study by non-probability purposive sampling technique.
The study variables are AST, ALT, CKMB, Troponin I, age, etc. The above-
mentioned variables were measured by using a fully automatic clinical
chemistry analyzer Beckmann Coulter AU480 after proper quality control
check and calibration.

Result: Out of 264 patients, 162 were male and 102 were female. There
was no significant difference in age (P value: 0.54) and Deritis ratio (P value:
0.73) between the male and female genders when the mean and standard
deviation were compared.The non-parametric correlation (Spearman’s rho)
analysis revealed the positive correlation of Deritis ratio with the cardiac
troponin 1 (0.18, 0.00) which is statistically significant. Secondly, the Deritis
ratio was positively correlated with the CKMB (0.40, 0.00) which was
statistically significant.

Conclusion: Our results have shown the raised Deritis ratio in acute
myocardial infarction patients, which represents the release of AST during
the myocardial infarction or the stress to the hepatocytes due to the
hemodynamic changes occurring during myocardial infarction.
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The ratio of Aspartate aminotransferase (AST) to Alanine
Aminotransferase (ALT) is known as the Deritis ratio,
which was proposed by Fernando Deritis in 1957.1 ALT
and AST have been the biomarkers of the liver function
test, which can be easily measured and assessed in the
clinical chemistry laboratory.?
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Some studies have highlighted the significance of the
AST and ALT measurement as a prognostic predictor of
patients with acute and chronic cardiac failure.>** The
ALT is elevated in the serum mainly due to liver diseases
however, the AST can be released in the blood circulation

in conditions like acute myocardial infarction, skeletal
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muscle injury, kidney injury, etc. The hepatic injury may

be the outcome of the cardiovascular disease.®

Acute and chronic ischemic hepatic injury may occur due
to cardiac failure. Moreover, hemodynamic changes may
occur as a result of heart failure which may lead to the
elevation of the hepatic markers along with the cardiac

markers in many cases.’

Afterward,

necrosis and rising AST and ALT during acute or chronic

the underlying cause of hepatocellular

heart failure may be considered passive congestion from
increased filling pressure or impaired perfusion due to
low cardiac output.® The increase in venous pressure
leads to the atrophy of the hepatocytes and causes
perisinusoidal edema, so the hepatocytes are deprived of
oxygen and nutrients to the hepatocytes.> In addition,
the increment of the liver function parameters is
observed with decreasing cardiac output and increasing

cardiovascular pressure.t

This study aimed to find out the correlation between
the Deritis ratio and the markers of acute myocardial
infarction (that are CKMB and troponin ) in acute
myocardial infarction patients in a tertiary care hospital
of the National Medical College and Teaching Hospital.
Moreover, the study also aimed to compare the Deritis
ratio, CKMB, and troponin | were compared between
male and female patients. The prevalence of the Deritis

ratio elevation was also found.

MATERIALS AND METHODS

The current study was a hospital-based retrospective
study conducted at the National Medical College and
Teaching Hospital, Birgunj, Parsa, Nepal. Two hundred and
sixty-four (264) cases of acute myocardial infarction who
had undergone AST and ALT measurement were enrolled
for the study by non-probability purposive sampling
technique. The study variables are AST, ALT, CKMB,
Troponin |, age, etc. The above-mentioned variables were
measured by using a fully automatic clinical chemistry
analyzer Beckmann coulter AU480 after proper quality

control check and calibration.

The study duration was six months (March 2023 to August

2023). The ethical clearance certificate was obtained
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from the institutional review committee (Reference no:F-
NMC/631/079-080) of the National Medical College and
Teaching Hospital, Birgunj, Nepal. The informed consent
was taken from the patients or the visitors before

enrolling into our study.

All the data were entered into the Microsoft Excel version
2016 and converted into the SPSS version 25 accordingly.
The data were organized based on the normality
distribution. For the normally distributed data student
t-test was used to compare the mean and standard
deviation and for non-normally distributed data the
Whitney U test was used. Spearman’s correlation analysis
was done to find out the correlation between the Deritis
ratio and markers of acute myocardial infarctions which
are creatine kinase MB and troponin I. The P value less
than 0.05 was considered statistically significant.

RESULTS

The current study revealed the status of the Deritis ratio
in acute myocardial infarction patients who visited the
National Medical College and Teaching Hospital. Out of
264 patients, 162(61.37%) were male and 102(38.63%)
were female. There was no significant difference in age
(P value: 0.54) and Deritis ratio (P value: 0.73) between
the male and female genders when the mean and
standard deviation were compared. We did not reveal
any significant difference when CKMB (P value: 0.29),
troponin | (0.95), AST (P value: 0.52), and ALT (0.28)
between the male and female gender when the median
was compared as depicted in table 1.

Table 1: Gender-wise distribution and the comparison of
the data (n=264)

;'- Variables | Male (n=162) Female (n=102) \':alue*

1 Age 59.38 + 14.68 60.42 £11.28 0.54
Deritis

2 ratio (AST/ | 2.08 £ 0.94 2.04 +£0.86 0.73
ALT)

3 Troponin| | 2.24 (0.95-3.54) 2.22(0.79-3.90) | 0.95

4 CKMB 14.24 (8.45-22.66) 1;;[71)(796 0.29

5 AST 197 (115-250) 200 (143-281) 0.52

6 ALT 100 (58.75-116.75) | 100 (59-168) 0.28

Firstly, non-parametric correlation (Spearman’s rho)

analysis revealed the positive correlation of Deritis
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ratio with the cardiac troponin | (0.18, 0.00) which
is statistically significant. Secondly, the Deritis ratio
was positively correlated with the CKMB (0.40, 0.00)
which was statistically significant. The Deritis ratio
was negatively correlated with the age of the patients
(-0.02, 0.74), though it was not statistically significant, as
depicted in Table 2.

Table 2: Correlation of Deritis ratio with variables (n=264)

s Correlation
N' Variables coefficient P value
(r)
1 Age -0.02 0.74
2 Troponin | 0.18 0.00**
3 Creatine Kinase MB (CKMB) 0.40 0.00%**
4 Aspartate aminotransferase (AST) | 0.34 0.00**
5 Alanine aminotransferase (ALT) -0.26 0.00**
R Linear = 0,042
£0.00-
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Figure 1: Scatterplot of Deritis ratio versus cardiac
troponin | (n=264)

The scatterplot of Deritis ratio versus troponin | (R?=0.04)
and CKMB (R?=0.14) is shown in the figure 1 and 2,
r e s p e ¢ t i v e | vy

80.007] °

60.00

40.00

CK MB (<5ngimL)

20.00

% 200 20 oo
Deritis ratio (AST/ALT)

Figure 2: Scatterplot of Deritis ratio versus CKMB (n=264)

DISCUSSION

The heart and liver are the vital organs of the human body
participating in the pumping of blood and the metabolic
processes respectively. The AST is the enzyme released
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from the hepatocytes, cardiac muscle, erythrocytes,
etc. However, the ALT is released exclusively from the
hepatocytes only. The Deritis ratio is evaluated to assess

liver function.?

The current study revealed the Deritis ratio in the
acute myocardial infarction patients, we observed the
elevation of Deritis ratio in both male and female patients
having mean Deritis ratios of 2.08 £+ 0.94 and 2.04 +
0.86 respectively. Authors have reported the release of
hepatic enzymes in acute myocardial infarction, due to
cardiogenic ischemic hepatitis also known as the shock

liver.®

Following this, the current study also highlighted the
correlation of CKMB and troponin | with the Deritis ratio.
We revealed the positive correlation of the Deritis ratio
with the cardiac markers CKMB and troponin |, which
were statistically significant. Lau GT et al*® revealed the
type of liver dysfunction due to heart failure and also
highlighted the reduced hepatic perfusion. Moreover,
they also revealed the elevation of not only AST and ALT
but also the bilirubin and gamma-glutamyl transpeptidase

enzymes, in agreement with our study.

Some authors have emphasized the use of AST and ALT for
the diagnosis and prognosis of acute myocardial infarction
as these are the routinely available and measured tests.??
Moreover, they have also reported the utility of serum
aminotransferases to predict the morbidity and mortality
of acute myocardial infarction patients. A study done in
China reported the independent association of increased
Deritis ratio with acute myocardial infarction. Secondly,
they have also reported the high Deritis ratio and the

mortality of the patients after the cardiac arrest.'*

CONCLUSIONS

Our results have shown the raised Deritis ratio in acute
myocardial infarction patients, which represents the
release of AST during the myocardial infarction or the
stress to the hepatocytes due to the hemodynamic
changes occurring during myocardial infarction. Our
study recommends estimating the Deritis ratio in patients
with AMI patients to know the hepatic outcome of the

disease.
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