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ABSTRACT 
 

Aim: To compare the predictive accuracy of raised ALT/AST ratio in diabetic patients for survival and myocarditis due to COVID-
19 pneumonia. 
Study design: It was a cross-sectional study, conducted at Department of Medicine, Services Hospital, Lahore for about 6 
months (March 2020 to September 2020) 
Methods: A cross-sectional study was conducted for six months at Services Hospital in Lahore (March 2020 to September 
2020). A total of 350 patients’ ALT and AST levels will be tested in blood. Patients’ survival rates will be tracked. Patients with 
myocarditis and ALT/AST ratios below 0.90 had a dismal prognosis. 
Results: The average female age was 47.87.15.82. There were 142 men (40%) and 208 women (59.4%). There were 131 light 
(36.4%), 77 moderate (22%), 83 severe (23.7%), and 59 serious cases (16.9%). Mean ALT/AST was 0.89 0.33. 58 patients 
(16.6%) had myocarditis, and 66 (18.9%) died in the hospital. Sensitivity, specificity, PPV, NPV, and diagnostic accuracy of the 
ALT/AST ratio for predicting diabetic patient survival were 56.1%, 39.1%, 17.6%, 79.3%, and 42.3%. The ALT/AST ratio’s 
sensitivity, specificity, PPV, NPV, and diagnostic accuracy were 78%, 42.9%, 20%, 91.3%, and 48.3% for predicting the survival 
of diabetic patients with COVID-19 pneumonia-related myocarditis. 
Conclusion: This study found that ALT/AST ratio is not a strong predictor of mortality in diabetic patients with COVID-19-related 
myocarditis. 
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INTRODUCTION 
 

The global pandemic of Coronavirus disease 2019 (COVID-19) 
has spread to over 185 nations and affected over 3 million 
individuals as of April 28, 2020. Coronavirus 2 employs1 
Angiotensin-converting enzyme2 receptors for entry into cells and 
induction of COVID-19. This virus causes severe symptoms of 
acute respiratory syndrome. Myocardial damage occurs in over 
7% of persons infected with the COVID-19 virus (22% of critically 
ill patients). If you have prior cardiovascular conditions or have an 
acute heart injury as a result of COVID-19, you are more likely to 
get this sickness. Clinicians must have a full awareness of the 
relationship between COVID-19 and cardiovascular disease in 
order to provide appropriate care for these patients4,5.  

The incidence of hepatic involvement in adults with acute 
enteroviral peri-myocarditis may be substantially higher than 
previously recognised. Recognizing liver involvement alongside 
enteroviral peri-myocarditis has the potential to improve 
diagnostic sensitivity and modify treatment methods for acute viral 
myocarditis6. As a reserve of blood volume, the liver is an 
essential organ7. As it gets over a quarter of the entire cardiac 
output, it is very sensitive to hemodynamic changes. The liver, 
heart muscle, and other tissues contain the highest 
concentrations of AST and ALT. In instances of liver cell damage, 
the AST/ALT ratio is commonly employed8. The ratio of AST to 
ALT is often used to diagnose liver disease. In 1957, Fernando 
De Ritis described for the first time how the AST/ALT ratio may be 
used to determine the likelihood of disease9. Even though hepatic 
transaminases have historically been associated with an 
increased risk of cardiovascular illness, few studies have explored 
the AST/ALT ratio in individuals with heart failure.  

In order to determine the predictive significance of the 
ALT/AST ratio for survival in diabetic patients with myocarditis, we 
conducted a study. ALT/AST is an important signal. Myocarditis 
prognosis can be predicted, despite the absence of supporting 
evidence. Therefore, this study would contribute to the corpus of 
knowledge. 
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METHODOLOGY 
 

In the study, 350 diabetes patients with a COVID-19 diagnosis 
were included. The participant’s demographic information was 
also recorded following their explicit agreement after ethical 
permission. Observations revealed the presence of clinical 
indications and symptoms. A clinical history and list of co-
morbidities were also gathered. After obtaining a blood sample 
and submitting it to the hospital laboratory for analysis, additional 
tests were performed, including an electrocardiogram, 
polymerase chain reaction, x-ray, and computed tomography 
scan, and the results were recorded. Myocarditis was also 
investigated to establish whether or not patients have it. ECG 
(evidence of arrhythmias), LV and RV systolic and diastolic 
dysfunction, regional wall motion abnormalities, change in LV 
dimensions and thickening of myocardial wall secondary to 
oedema on echocardiography, and cardiac enzymes including 
elevated troponins, CK-MB, CK, AST, LDH, and others of non-
cardiac origin, especially ALT, were utilised to diagnose 
myocarditis in Myo. The patients were subsequently observed in 
the COVID-19 wards until they were released, at which time their 
status (alive or deceased) was recorded. Permission from Ethical 
Committee was granted. 
Data Analysis: SPSS version 20.0 was used to analyse the data. 
To determine the sensitivity, specificity, positive and negative 
predictive value (PPV) as well as the non-prognostic value (NPV), 
2x2 tables were produced for each patient and for those with a 
positive myocarditis test result. 
 

RESULTS 
 

The average age of female participants was 47.8715.82 years 
old. There were 142 men (40.6% of the total) and 208 women 
(59.4% of the total). 40 instances (11.4%), 69 (19.7%), and 241 
(68.9%) were from rural areas, while 69 (19.7%) came from 
suburban areas. Symptoms began to appear on average after 
4.38 days, with a standard deviation of 1.81 days. A meeting with 
a positive family member accounted for 669% of all infections, 
while social gatherings accounted for 28% of all infections and 
international travel accounted for 8.6% of all infection cases. 
Fever (74.6%), cough (73.7%), shortness of breath (70.9%), and 
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anorexia (697.7%) were the most prevalent symptoms, and the 
mean ALT/AST ratio was 0.890.33. There were 131(37.4%) light 
cases, 77(22%) moderate cases, 83 (23.7%) severe cases, and 
59(16.9%) critical cases in the study. More than one-fifth of 
patients had myocarditis (58/16.6%) (Table 1).  
 
Table 1: Demographics of patients included in the study 

N 350 

Age (year) 47.87±15.82 

Gender 

Male 25 (43.1%) 

Female 33 (56.9%) 

Residence 

Rural 40 (11.4%) 

Sub-urban 69 (19.7%) 

Urban 241 (68.9%) 

Onset (days) 4.38±1.81 

Source of infection 

Positive family member 234 (66.9%) 

Social gathering 28 (8.0%) 

Travel abroad 30 (8.6%) 

Unknown 58 (16.6%) 

Sign & Symptoms 

Fever 261 (74.6%) 

Cough 258 (73.7%) 

SOB 248 (70.9%) 

Anorexia 244 (69.7%) 

Sore throat 194 (55.4%) 

Sputum production 185 (52.9%) 

Haemoptysis 181 (51.7%) 

Palpitation 177 (50.6%) 

Chest pain 171 (48.9%) 

Fatigue 168 (48.0%) 

Muscle pain 160 (45.7%) 

Lower limb weakness 59 (16.9%) 

Quadriplegia 16 (4.6%) 

Medical history 

Pulmonary disease 13 (3.7%) 

Hypertension 126 (36.0%) 

Epilepsy 31 (8.9%) 

Rheumatic arthritis 6 (1.7%) 

Laboratory findings 

Lymphomas 19.52±17.23 

Neutrophils 75.75±18.10 

Platelet count 262.27±90.84 

CK 212.67±244.71 

CK-MB 35.23±36.98 

LDH 468.76±346.03 

Urea 44.85±39.78 

Creatinine 1.44±1.99 

Bilirubin 0.75±0.31 

Alkaline phosphatase 227.04±78.23 

ALT 49.01±55.90 

AST 65.76±70.59 

ALT/AST 0.89±0.33 

O2 0.96±0.98 

Cell score 

<6 195 (55.7%) 

>6 155 (44.3%) 

Lung involvement on Chest X-ray 

<25% 67 (19.1%) 

>25%  14 (4.0%) 

<50% 8 (2.3%) 

>50% 152 (43.4%) 

>80% 6 (1.7%) 

Normal 103 (29.4%) 

ECG findings 

Atrial fibrillation 6 (1.7%) 

Ischemia 66 (18.9%) 

Normal 228 (65.1%) 

ST-changes 33 (9.4%) 

Tachycardia 17 (4.9%) 

Echocardiography findings 

LV and RV systolic & diastolic dysfunction 210 (60%) 

Regional wall motion abnormalities 52 (14.8%) 

Change in LV dimensions 18 (5.1%) 

Thickening of myocardial wall secondary to wall 
oedema 

105 (30%) 

Condition of patient 

Mild 131 (37.4%) 

Moderate 77 (22.0%) 

Severe 83 (23.7%) 

Critical 59 (16.9%) 

Myocarditis 58 (16.6%) 

 

Myocarditis was found in 58 of the patients, and 66 of the patients 
died during their stay in the hospital (Figure 1). 56.1%, 39.1%, 
17%, 79.3% and 42.3% of diabetic patients’ survival was 
predicted by the ALT/AST ratio’s specificity, PPV and NPV. The 
diagnostic accuracy of the ALT/AST ratio was 42.3% (Table 2). It 
was found that ALT/AST ratio had a sensitivity of 78%, specificity 
of 42.9%, NPV of 91.3%, and diagnostic accuracy of 48.3% for 
predicting the survival of diabetic patients with myocarditis caused 
to COVID-19 pneumonia (Table 3). The ROC and the area under 
the curve are shown in Figure 2. When looking at diabetic patients 
with myocarditis caused by COVID-19, the area under the curve 
was found to be just 0.530, indicating that ALT/AST ratio is not a 
reliable predictor of outcome. 
 
Fig 1: Distribution of outcome of patients 

 
 
Table 2: Accuracy of ALT/AST ratio taking outcome as gold Standard in 
whole cohort 

ALT/AST ratio Survival Total 

Dead Alive 

Positive 37 173 210 

Negative 29 111 140 

Total  66 284 350 

Sensitivity=56.1%, Specificity=39.1%, PPV=17.6%, NPV=79.3% and 
Diagnostic Accuracy=42.3% 

 
Table 3: Accuracy of ALT/AST ratio taking outcome as gold Standard in 
myocarditis patients 

ALT/AST ratio Survival Total 

Dead Alive 

Positive 7 28 35 

Negative 2 21 23 

Total  9 49 58 

Sensitivity=77.8%, Specificity=42.9%, PPV=20.0%, NPV=91.3% and 
Diagnostic Accuracy=48.39% 

 
Fig 2: ROC curve showing Area under the curve (AUC: 0.530) 
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DISCUSSION 
 

Coronavirus illness significantly compromises the cardiovascular 
system, microvascular injury, thrombosis, and endothelial 
dysfunction are characteristics of severe COVID-19, which is 
distinguished by substantial systemic inflammation and an 
immune response. Heart disease and viral load are associated 
with myocardial damage and poorer patient outcomes12. Due to 
its association with other organ failure, particularly cardiovascular 
disease, hepatic fibrosis is no longer considered an exclusively 
hepatic disorder. Now, hepatic fibrosis can be recognised and 
monitored without invasive procedures14. Among the scientifically 
validated indices are the AST/ALT ratio, the AST to platelet ratio 
indicator, the Fibrosis-4 score, and the non-alcoholic fatty liver 
disease fibrosis score15-17. 

The research we conducted revealed that 58 patients 
(16.6%) had myocarditis. Sixty-eight patients (16.6%) were 
diagnosed with myocarditis, resulting in the deaths of sixty-six 
patients (18.9%). 56.1%, 39.1%, 17.5%, 77.3%, and 42.3 were 
the respective sensitivities for predicting survival in diabetes 
patients using the ALT/AST ratio. There was a sensitivity of 78%, 
specificity of 42.9%, negative predictive value (NPV) of 91.3%, 
and diagnostic accuracy of 48.3% for predicting diabetic patients 
with myocarditis attributable to COVID-19 pneumonia. The ROC 
curve revealed that ALT/AST has an AUC of only 0.530, 
indicating that it is ineffectual. Numerous tissues, including the 
heart and liver, emit AST, but only the liver emits ALT. Therefore, 
an increase in the AST/ALT ratio is anticipated if myocardial injury 
is significant18. People with a greater AST/ALT ratio are more 
prone to develop hepatic fibrosis, which is associated to 
cardiovascular disease aetiology via multiple routes, including 
increased plasma inflammatory mediators, insulin resistance, 
oxidative stress, and metabolic syndrome.  

Several studies, like those by Ruhl et al and Fraser et al20, 

21, did not, however, detect a significant correlation between ALT 
and cardiovascular disease. Possible explanation for their findings 
could be that they did not include AST or AST/ALT ratio in their 
analysis of cardiovascular disease. The ratio of AST/ALT was 
found to be an independent predictor of the functional condition of 
the left ventricle in patients with heart failure and a low ejection 
fraction. AUC was also reported to be 0.643%10. In this regard, 
additional study is required to corroborate the results and provide 
fresh information about liver enzymes’ significance. 
 

CONCLUSION 
 

According to the findings of this research, the ratio of ALT to AST 
cannot be relied upon as an accurate predictor of survival in 
diabetic individuals who developed myocarditis as a result of 
COVID-19 pneumonia. These findings need to be verified by 
conducting more examinations. 
Conflict of interest: Nil 
 

REFERECES 
 

1. Bikdeli B, Madhavan MV, Jimenez D, Chuich T, Dreyfus I, Driggin E, 
et al. COVID-19 and thrombotic or thromboembolic disease: 

implications for prevention, antithrombotic therapy, and follow-up: 
JACC state-of-the-art review. Journal of the American college of 
cardiology. 2020;75(23):2950-73. 

2. Clerkin KJ, Fried JA, Raikhelkar J, Sayer G, Griffin JM, Masoumi A, 
et al. COVID-19 and Cardiovascular Disease. Circulation. 
2020;141(20):1648-55. 

3. Lodigiani C, Iapichino G, Carenzo L, Cecconi M, Ferrazzi P, 
Sebastian T, et al. Venous and arterial thromboembolic complications 
in COVID-19 patients admitted to an academic hospital in Milan, Italy. 
Thrombosis research. 2020;191:9-14. 

4. Bansal M. Cardiovascular disease and COVID-19. Diabetes & 
metabolic syndrome. 2020;14(3):247-50. 

5. Parmar KS, Singh GK, Gupta GP, Pathak T, Nayak S. Evaluation of 
De Ritis ratio in liver-associated diseases. International Journal of 
Medical Science and Public Health. 2016;5(9):1783. 

6. Djakpo DK, Wang ZQ, Shrestha M. The significance of transaminase 
ratio (AST/ALT) in acute myocardial infarction. Arch Med Sci 
Atheroscler Dis. 2020;5:e279-e83. 

7. Ewid M, Sherif H, Allihimy AS, Alharbi SA, Aldrewesh DA, Alkuraydis 
SA, et al. AST/ALT ratio predicts the functional severity of chronic 
heart failure with reduced left ventricular ejection fraction. BMC 
Research Notes. 2020;13(1):178. 

8. Siripanthong B, Nazarian S, Muser D, Deo R, Santangeli P, Khanji 
MY, et al. Recognizing COVID-19-related myocarditis: The possible 
pathophysiology and proposed guideline for diagnosis and 
management. Heart Rhythm. 2020;17(9):1463-71. 

9. Cenko E, Badimon L, Bugiardini R, Claeys MJ, De Luca G, de Wit C, 
et al. Cardiovascular disease and COVID-19: a consensus paper 
from the ESC Working Group on Coronary Pathophysiology &amp; 
Microcirculation, ESC Working Group on Thrombosis and the 
Association for Acute CardioVascular Care (ACVC), in collaboration 
with the European Heart Rhythm Association (EHRA). Cardiovascular 
Research. 2021;117(14):2705-29. 

10. Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway CW, 
Carson AP, et al. Heart disease and stroke statistics—2019 update: a 
report from the American Heart Association. Circulation. 
2019;139(10):e56-e528. 

11. Naghavi M, Wang H, Lozano R, Davis A, Liang X, Zhou M. GBD 
2013 Mortality and Causes of Death Collaborators. Global, regional, 
and national age-sex specific all-cause and cause-specific mortality 
for 240 causes of death, 1990-2013: a systematic analysis for the 
Global Burden of Disease Study 2013. Lancet. 2015;385(9963):117-
71. 

12. Motiwala SR, Gaggin HK, Gandhi PU, Belcher A, Weiner RB, 
Baggish AL, et al. Concentrations of highly sensitive cardiac troponin-
I predict poor cardiovascular outcomes and adverse remodeling in 
chronic heart failure. Journal of cardiovascular translational research. 
2015;8(3):164-72. 

13. Qi X, Kong H, Ding W, Wu C, Ji N, Huang M, Li T, Wang X, Wen J, 
Wu W, Wu M. Abnormal coagulation function of patients with COVID-
19 is significantly related to hypocalcemia and severe inflammation. 
Frontiers in medicine. 2021 Jun 16;8:698. 

14. Dadras O, Shahrokhnia N, Borran S, Asadollahi-Amin A, 
SeyedAlinaghi S. Factors associated with COVID-19 morbidity and 
mortality: a narrative review. Journal of Iranian Medical Council. 
2020;3(4):177-86. 

15. Ponti G, Maccaferri M, Ruini C, Tomasi A, Ozben T. Biomarkers 
associated with COVID-19 disease progression. Critical reviews in 
clinical laboratory sciences. 2020;57(6):389-99. 

16. Kordzadeh-Kermani E, Khalili H, Karimzadeh I. Pathogenesis, clinical 
manifestations and complications of coronavirus disease 2019 
(COVID-19). Future microbiology. 2020 Sep;15(13):1287-305. 

17. Yao Q, Ni J, Hu TT, Cai ZL, Zhao JH, Xie QW, Liu C, Wu QQ. Clinical 
characteristics and outcomes in coronavirus disease 2019 (COVID-
19) patients with and without hypertension: a retrospective study. 
Reviews in Cardiovascular Medicine. 2020 Dec 30;21(4):615-25. 

18. Ali A, Noman M, Guo Y, Liu X, Zhang R, Zhou J, Zheng Y, Zhang XE, 
Qi Y, Chen X, Men D. Myoglobin and C-reactive protein are efficient 
and reliable early predictors of COVID-19 associated mortality. 
Scientific reports. 2021;11(1):1-3. 

19. Zhao D, Yao F, Wang L, Zheng L, Gao Y, Ye J, Guo F, Zhao H, Gao 
R. A comparative study on the clinical features of coronavirus 2019 
(COVID-19) pneumonia with other pneumonias. Clinical infectious 
diseases. 2020 Jul 28;71(15):756-61. 

20. Bonanad C, García-Blas S, Tarazona-Santabalbina FJ, Díez-
Villanueva P, Ayesta A, Forés JS, Vidán-Austiz MT, Formiga F, Ariza-
Solé A, Martínez-Sellés M, Bonanad C. Coronavirus: the geriatric 
emergency of 2020. Joint document of the Section on Geriatric 
Cardiology of the Spanish Society of Cardiology and the Spanish 
Society of Geriatrics and Gerontology. Revista Española de 
Cardiología (English Edition). 2020;73(7):569-76. 

21. Saber-Ayad M, Saleh MA, Abu-Gharbieh E. The rationale for 
potential pharmacotherapy of COVID-19. Pharmaceuticals. 
2020;13(5):96. 

 
 
 
 
 


