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ABSTRACT 

Objective: The objective of this research was to evaluate the levels of cTnI in saliva between 12-24 hours and 

correlate the levels of saliva and serum cardiac Troponin I in AMI patients. 

Study Design: A cross sectional analytical study 

Place and Duration of Study: This study was conducted at the Departments of Cardiology Civil Hospital and Ojha 

campus Karachi from April, 2021 to August, 2021. 

Materials and Methods: Sixty Myocardial infarct patients between the age of thirty to seventy were included in 

this research. Participants  were clinically examined for cardiac and dental complications. Blood and saliva 

samples were collected between 9 -11 am between 12-24 hours and analyzed by sandwich ELISA technique. 

Results: The cTnI was significantly increased in saliva and serum with mean values (0.1609 ng/dl and 14.494 ng/dl 

in serum) in patients with acute MI. We have positive statistical correlation i.e. spearman roh (r= 0.647) with p-

value .001. 

Conclusion: Present results reveals positive correlation of Troponin I in saliva and serum which indicates a constant 

release of troponin I in saliva. Hence, saliva can be used as a noninvasive approach for detection of troponin I at low 

value in myocardial infarct patients as point of care testing for early and rapid diagnosis. 
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INTRODUCTION 

Heart diseases are increasing progressively in the world 

population due to excessive food consumption or 

genetic background. It is the primary source of 

morbidity and mortality in different parts of the world 1. 

Pakistan is a growing South Asian country with four 

major territories, and its evaluated population is more 

than 200 million. Cardiovascular hazard for example, 

hypertension, diabetes mellitus, and weight2 are 

expanding in Pakistan and are the leading cause of 

morbidity and mortality3. The most frequent type of 

CHD is myocardial infarction (MI).  

It is responsible for over 15% of mortality 

consistently, in which the majority of people 

experiencing a non-ST-segment elevated myocardial 

infarction (NSTEMI) than ST-segment elevation 
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myocardial infarction (STEMI) 4. In the emergency 

setting, patients associated with having an AMI get an 

electrocardiogram (ECG) and proportions of serum 

biomarkers to recognize or exclude myocardial 

necrosis. For MI, cardiac Troponin-T (cTnT) and 

cardiac troponin-I (cTnI) are observed as sensitive 

whereas Cardiac troponin-I (cTnI) is considered a gold 

standard biomarker and ultimate laboratory analysis for 

the diagnosis of acute MI. The cardiac troponin-I could 

be detected within 4 to 12 hrs. in serum after the 

beginning of myocardial ischemia and acheive its peak 

from 12 hours to 2 days. It can remain high up to two 

weeks after myocardial injury5. Currently, various 

devices have become available for point-of-care testing 

for most established cardiovascular markers that takes 

less than 20 minutes. Whole blood, plasma as well as 

the serum is being tested as a specimen, but novel 

Nano-biochip technology which is based on saliva 

testing consisting of 21 biomarkers, revealed another 

enormous capability to diagnose acute MI6. Body fluids 

such as serum, sputum, saliva are likewise being 

utilized for the appraisal of these biomarkers7. These 

biological markers are being determined and checked 

for their levels through different strategies like enzyme-

linked immunosorbent assay (ELISA), immuno-

histochemistry (IHC), western blot, and others. Out of 

these methods, ELISA and IHC are ordinarily utilized 

techniques to identify proteins in body fluids and 

tissues separately due to their reasonable, reproducible, 

and cost-effective properties 8. For early diagnosis and 
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to reduce the stress level of the patients, early sample 

collection for detection of biomarkers is mandatory, and 

for that reason, saliva collection is the fundamental 

focal point of testing which incorporates its ease, 

inexpensive, non-intrusiveness, and non-clotting nature, 

unlike blood and negligible danger of cross-

contamination9. Oral saliva is a unique bio-fluid 

containing various components secreted from three 

major (paired) salivary glands named parotid, 

submandibular and sublingual glands, and hundreds of 

minor salivary glands distributed all over the oral 

cavity10. For such reasons saliva is gaining attention 

as a fluid of choice in the detection of multiple 

diseases like inflammatory conditions, metabolic 

disorders, cardiac myopathies, neurological and 

malignant conditions 11,12. 

MATERIALS AND METHODS 

2.1. Study Participants: A total of 60 patients between 

the ages of 30-70 years in the emergency department of 

cardiology having complained of chest pain, shortness 

of breathing, history of diabetes, and hypertension went 

through ECG and lab investigations. Standard clinical 

records were collected from all participants on 

questionnaire about their biographic data, medical 

history, oral hygiene status, medication, and other 

health issues. OPD, CCU, ICU, unstable critical 

patients, and patients on the ventilator were excluded 

from the study.   

2.2. Serum and Saliva Sample Collection: Saliva 

sampling was collected between 9-11 am. Participants 

were asked to refrain from anything at least two hours 

prior sampling and then allowed to rinse their mouth 

with water and swallow saliva for 2- 3 minutes. Later 

they were asked to collect 3-5 mL unstimulated saliva 

for 10 minutes into 15 mL sterile plastic falcon tube 

placed on ice. After saliva collection, immediately 3cc 

blood was drawn by a phlebotomist and stored in 

vacutainers. All samples were centrifuged at 4000 rpm 

for 15 minutes, and aliquots were stored at -20 ˚C for 

further analysis. ELISA (ELISA Kit (Cloud-clone 

Crop.SEA478Hu) was performed to analyze cardiac 

Troponin-I in the laboratory of the National Center for 

Proteomics, University of Karachi to measure the 

concentration of cTnI in samples of saliva and serum 

according to the manufacturer’s guideline.  

2.4. Statistical Analyses: The data was entered and 

analyzed in SPSS version 21. The frequencies were 

analyzed and correlation of serum and saliva samples, 

was established accordingly. The nonparametric test of 

spearman roh was applied. p-value=0.05 were 

considered significant. Chi-square was applied to 

determine the association of gender with risk factors 

(hypertension, DM, smoking and stress). 

 

RESULTS 

The number of patients calculated for the study was 

(n=60). Four (n=4) patients were dropped due to dry 

months and inability to give the required quantity of 

saliva. Therefore, the total samples analyzed were 

(n=56). About 80% of the subjects were male with 

mean age was 55 years. Participants (n=36) showed 

non-ST elevation on ECG readings, whereas only 

(n=20) showed ST elevation as shown in Fig.1.  The 

frequency of mild to moderate gingivitis was 98.2% of 

the patients and 83.9% of patients have mild to 

moderate periodontitis, while only 32% of patients 

presented carious teeth (Fig. 1 and Fig. 2). 

 
Figure No.1: Statistical presentation of presence (+) 

and absence (-) of caries and non-ST/ST elevation 

myocardial infarction by ECG readings 

 
Figure No.2: Statistical presentation of mild, 

moderate and severe levels of gingivitis and 

periodontitis 

 

 
Figure No.3: Statistical presentation of systemic 

diseases with occurrence (positive) and absence 

(negative) of the respective disorder 
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The risk factor found in the study group was blood 

pressure (BP) which was analyzed to be 66% 

followed by diabetes at 46%, smoking at 39% and 

stress was 37%.as shown in fig 3. 

When the saliva troponin-I level was correlated with 

risk factors, a weak positive correlation (r=0.112) was 

observed between salivary troponin-I and diabetes 

only. When the troponin-I was statistically analyzed, 

the patients were having different values in serum from 

a lower limit of 0.18 ng/ml up to 45 ng/dl (the cutoff 

value in serum is 0.04 ng/dl), while the lowest value to 

be found in saliva was from 0 to 0.45 ng/dl. 

Table No.1: Statistical analysis of cardiac troponin-I 

values obtained in serum and saliva of myocardial 

infarction patients (N= 56 cases) 

Samples N Minimum Maximum Mean Std. 

Deviation 

Serum 

Troponin I 

56 0.18 45.00 14.0188 9.93341 

Saliva 

troponin I 

56 0.00 0.45 0.1609 0.14806 

Valid N 

(listwise) 

56     

The mean value of cTnI in saliva was 0.16 ng/dl and in 

serum was 14.01 ng/dl with a standard deviation of 9.93 

and 0.14 in serum and saliva, respectively (Table 1). 

The Spearman correlation between the values in 

salivary and serum troponin I and the correlation was 

found to be positive (r=0.647) with a significant p-value 

of 0.001. 

 
Figure No.4: Serum levels of cardiac Troponin-I in 

correlation with saliva levels demonstrate a 

moderate positive relation (r=0.643) 

DISCUSSION 

In this study, we analyzed cardiac troponin-I in acute 

myocardial infarct patients by using the ELISA 

technique. We tested the troponin-I cardiac marker in 

saliva and correlated its results with serum troponin-I. 

The correlation between serum and saliva was found to 

be (r=0.647) according to non-probability test of the 

Spearman correlation which depicts a moderate positive 

correlation. This finding is in agreement with a 

previously reported study that showed a positive 

correlation between serum and saliva troponin 

concentrations (r=0.56)13. This also indicates the 

presence and continuous release of the troponin-I 

biomarker in saliva as well. Another study conducted 

in 2013 by Iraj Mirzaii-Dizgah also found a positive 

correlation (r=0.45) of cardiac troponin-I that 

suggested point of care testing at the preclinical stage, 

which is time-saving and helpful to start immediate 

treatment. The evaluation of troponin-I with high 

sensitivity assay in acute myocardial patients showed 

that the value of troponin-I increases in saliva with 

respect to the increase in serum levels in 24 hours. 

However, the value drops but remain significant in the 

24 to 48 hour period14. The evaluation of different 

biomarkers including troponin-I from saliva was 

reported by CS Miller and co-workers w h o  

concluding that the serum markers are more 

sensitive than saliva. However, combining the 

salivary biomarker such as c-reactive protein (CRP) 

detection with clinical information such as an ECG, 

can provide sensitivity of 80% with 100% specificity 

for acute myocardial infarction6. As mentioned above 

that we have found a moderate positive correlation of 

cTnI values in saliva and serum samples taken within 

24 hours of MI, whereas, Vaibhav Mishra and 

associates found a strong positive relation between the 

levels of cTnI in serum and saliva samples taken during 

the same time15. During the analysis of saliva, it is 

important to have an idea related to the oral disorders 

that may or may not interfere with the sample 

analysis. The percentages of diseases such as 

gingivitis, periodontitis and caries have already been 

mentioned in our results (Fig. 1 and 2). These conditions 

may develop as a result of the negligence of oral 

hygiene by MI patients. All of the patients in the study 

were affected by gingivitis and periodontitis at different 

severity levels. Therefore, it is contributory to discuss 

briefly about these oral conditions with respect to 

cardiovascular disease. Generally, periodontal disease 

(PD) seems to be associated with no more than a 

modest increase (~20%) in cardiovascular risk in the 

overall population16. The underlying mechanism might 

be the signaling pathways in human gingival fibroblasts 

leading to periodontal disease, which in turn offers a 

biological burden of endotoxin and inflammatory 

cytokines such as thromboxane A2, prostaglandin E2, 

interleukin (IL), and tumor necrosis factor-β. These 

factors may lead to thrombus formation as well as 

towards atherogenesis17,18. Systematically, diabetes and 

hypertension were noted to be the two main disorders 

present in the study subjects. In Pakistan there is an 

increasing trend of hypertension in both urban and rural 

areas and in both genders with respect to time. The 

urban areas have higher prevalence19. Our analysis 

showed that 66% of the patients were suffering from 

hypertension. For diabetes mellitus it is known to 

have a direct association with coronary artery disease 

and the risk of coronary death is higher in women as 
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compared to men 20, 21. Our data showed 46% of the 

cases were diabetic, the second prevailing systemic 

complaint. This is the first report of cTnI evaluation in 

the saliva samples from local population. Several 

modified approaches can be adopted for further 

evaluation and validation of this study in the future 

starting from adopting a standard method of saliva 

collection rather than the classical method of passive 

drooling. This is necessary for keeping the consistency 

of saliva samples which is altered from one individual 

to another and negatively impacts when analyzing 

secreted biomarkers in nano measuring levels like in 

this study. Additionally, thermo-sensitivity of saliva 

proteins, saliva secretion and its flow rates22,23 are also 

few parameters to be considered. To establish saliva 

as an alternative medium of diagnosis to various 

other biological fluid such as plasma, is a highly 

attractive research topic. Our study also presents an 

idea that saliva has the potential to detect biomarkers 

and by developing a highly sensitive tool through 

available molecular technologies a saliva based assay 

can be developed for cTnI detection in MI patients, a 

direction that has started to be explored 24. 

CONCLUSION 

Myocardial infarction is a life-threatening condition 

and needs to be diagnosed very quickly and accurately. 

In this analytical study, most saliva samples showed a 

significant association between the unstimulated 

saliva and blood serum   concentrations of cardiac 

troponin-I. Although collecting saliva is non-

invasive and a less stressful tool but an important 

cardiac biomarker such as troponin-I, is detected in 

minimal values during our analysis as compared to 

serum. However, saliva based assay can be developed 

for cTnI detection requiring a large sample size and a 

high sensitive cTnI assay. 
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