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ABSTRACT 
Objective: To determine the frequency of various clinical presentations of myocarditis in children visiting to Dr Ruth KM PFAU, 
Civil Hospital Karachi. 
Study design: Cross-Sectional Study. 
Place and duration: Department of Pediatric Medicine, Dr Ruth K.M PFAU Civil Hospital, Karachi, Pakistan from September, 
2020, to March, 2021 
Methodology: The study covered all patients who visited Karachi's Civil Hospital and met the inclusion criteria. After describing 
the study's process, hazards, and benefits, informed consent was obtained. The initial ECG, echocardiography, and cardiac 
enzyme readings were all documented. Stroke, congenital heart disease, sepsis, asthma, pulmonary embolism, 
cardiomyopathy, gastroenteritis, diabetes mellitus, and renal failure were among the clinical presentations that were noted. The 
proforma that is supplied at the end was filled out with all the acquired data and used electronically for research. 
Results: Age was 6.8± 2.1 years on average. A total of 238 (67.6%) of the 352 patients were male, and 114 (32.4%) were 
female. In patients with myocarditis who presented clinically, renal disease was found in 46 (13.1%), cardiomyopathy in 30, 
congenital heart disease in 56 (15.9%), stroke in 41 (11.5%), gastroenteritis in 65 (18.5%), diabetes mellitus in 19 (5.4%), sepsis 
in 32 (9.2%), and asthma in 48 (13.6%) patients, while pulmonary embolism was found in 15 (4.3%) patients. 
Practical implication  
There is growing evidence to support the use of tests such as cardiac magnetic resonance imaging and serum N-terminal B-
type natriuretic peptide measurements as supplements to clinical diagnosis. These could eventually lessen the need for invasive 
procedures like endomyocardial biopsy, which is still the gold standard. 
Conclusion: The most frequent clinical manifestation of myocarditis was gastroenteritis, which was followed by congenital heart 
disease and asthma. For the purpose of validating the results so far, additional extensive research is advised. 
Keywords: Clinical Presentation, Myocarditis, Epidemiology, Asthma, Gastroenteritis 

 

INTRODUCTION 
In the absence of predominant acute or chronic ischemia, 
myocarditis is a non-familial form of inflammatory heart muscle 
disease that can affect both children and adults 1,2 Other infections, 
poisons, hypersensitivity reactions, and various autoimmune and 
systemic processes constitute additional etiologies, though they 
are far less frequent 3. 
 Nearly half of all occurrences of dilated cardiomyopathy in 
children are caused by myocarditis, an uncommon, potentially fatal 
inflammatory condition of the heart 4-5. Due to clinical overlap with 
more prevalent conditions including gastroenteritis and asthma, 
myocarditis may be challenging to diagnose 6–8. Infant and child 
mortality rates from myocarditis may be as high as 75% and 25%, 
respectively 9, making early treatment initiation and fast 
identification essential [10]. 
 The diagnosis might be difficult, especially in young children 
and newborns. Accurate assessments of the epidemiology and 
natural history of myocarditis have been limited by the lack of 
easily accessible sensitive and precise clinical diagnostic tests, 
substantial variance in diagnostic criteria, and selected patient 
populations among published research 1. 
 Depending on the level of myocardial inflammation and 
ventricular dysfunction, cardiac symptoms in myocarditis can vary 
and lack specificity, making the disease difficult to diagnose. ECG 
signs, such as all varieties of "idiopathic" atrial or ventricular 
tachyarrhythmias or bradyarrhythmias, P-Q segment depression, 
and/or repolarization abnormalities, are likewise neither specific 
nor sensitive for myocarditis 11–12. The established histological, 
immunological, and immunohistochemical results in cardiac tissue 
samples acquired during endomyocardial biopsy (EMB) provide 
the final diagnosis 13–14. 

 There hasn't been a clear health and social policy to control 
myocarditis among the younger population despite the fact that 
Pakistan's population is largely young, like that of the majority of 
developing nations. Furthermore, our under-resourced health 
delivery system will be further taxed by the double burden of 
disease caused by the increasing trend of myocarditis, especially 
in developing nations. 
 Therefore, research on the prevalence of myocarditis and its 
clinical manifestation in children is necessary in order to put in 
place effective preventive measures. Therefore, the purpose of this 
study was to determine various clinical manifestations of 
myocarditis in young patients. Data generation could be used to 
focus efforts on their control, especially in resource-poor nations 
where treatment options might not be readily available. 
Additionally, the findings of this study will be disseminated to 
neighbourhood pediatricians and utilised to develop 
recommendations, on the standard of care we offer to these infants 
who already have myocarditis. 
 

METHODOLOGY 
This cross-sectional study was conducted at Dr Ruth K.M PFAU 
Civil Hospital, Karachi from September 2020, to March 2021. By 
using the WHO sample size calculator using the frequency of 
cardiomyopathy (2.4%) [1] in pediatric patients with myocarditis, 
Marginal of Error (d)=1.6%, Confidence Level (C.I) =95% then the 
estimated sample size came out to be 352 children. Children 
between the age group 1 month to 12 years of either gender who 
presented with myocarditis as per operational definition were 
included in this study. Those patients who were already diagnosed 
as having a cardiac problem on Echocardiography different from 
myocarditis were excluded from the study.  
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 On the basis of symptoms, all of the included patients had a 
general and systemic examination as well as laboratory tests. After 
gaining informed written consent, the caregivers provided a 
thorough history. Every medical record was examined. The 
patient's demographic information, medical background, vital 
signs, outcomes of the physical examination, and findings of 
laboratory testing were noted. The initial ECG, echocardiography, 
and cardiac enzyme readings were all documented. The principal 
investigator collected the outcome variables, such as the patient's 
clinical presentation, which included stroke, congenital heart 
disease, sepsis, asthma, pulmonary embolism, cardiomyopathy, 
gastroenteritis, diabetes mellitus, and renal failure. By closely 
upholding the inclusion criteria, bias and confounding variables 
were managed. 
 Data about the patient were gathered and examined using 
SPSS 23.0, the statistical software for social sciences. Age and 
disease duration were determined using mean and SD. For 
gender, clinical presentation, such as stroke, congenital heart 
disease, sepsis, asthma, pulmonary embolism, cardiomyopathy, 
gastroenteritis, diabetes mellitus, and renal failure, frequency and 
percentages were calculated. To see how they affected the results, 
effect modifiers were managed by stratification of age, gender, and 
disease duration. Following stratification, the appropriate Chi-
square or Fisher's Exact test was used, with two-sided P 0.05 
being used as the threshold for statistical significance.  
 

RESULTS 
The mean ± SD of age was 6.8±2.1 with CI (6.57-7.02) years. The 
mean ± SD of the duration of the disease was 2.8±0.34 with CI 
(2.76-2.83) months. Out of 352 patients, 238 (67.6%) were male 
while 114 (32.4%) were female.  
 
Table 1: Frequency of Clinical Presentation of Myocarditis n=352 

 
 
Table 2: Stratification of Age Group with Clinical Presentation of Myocarditis 
n=352 

 

 In the clinical presentation of myocarditis renal disease was 
noted in 46 (13.1%) patients, cardiomyopathy in 30 (8.5%), 
congenital heart disease in 56 (15.9%), stroke in 41 (11.5%), 
gastroenteritis in 65 (18.5%), diabetes mellitus in 19 (5.4%), sepsis 
in 32 (9.2%), asthma in 48 (13.6%) while 15 (4.3%) patients had 
pulmonary embolism as shown in TABLE 1. Stratification of age 
group, gender and duration of disease was done with respect to 
the clinical presentation of myocarditis in order to find a significant 
difference from TABLE 2-4. 
 Asthma was equally present in below and above the 6 years 
of age group, while congenital heart disease was most common 30 
(8.5%) in less than 6 years age group. Asthma was most common 
in males 33 (9.4%) as compared to females 15 (4.3%) while the 
congenital heart disease was also common in males 43 (12.2%) as 
compared to females 13 (3.7%) 
 
Table 3: Stratification of Gender with Clinical Presentation of Myocarditis 
n=352 

 
 
Table 4: Stratification for Duration of Disease with Clinical Presentation of 
Myocarditis n=352 

 
 

DISCUSSION 
Because symptoms and clinical findings are typically ambiguous, 
diagnosing myocarditis in children is difficult [15]. Smaller children 
frequently exhibit respiratory or gastrointestinal symptoms, while 
infants frequently exhibit restlessness, poor feeding, or symptoms 
that resemble a severe bacterial infection [16]. Teenagers, on the 
other hand, may have chest pain, palpitations, and rhythm 
problems. Only 17% of cases of paediatric myocarditis were 
diagnosed upon initial presentation, according to Durani et al. 17. 
 The main reason why myocarditis is difficult to diagnose is 
that it lacks a pathognomonic clinical manifestation and can show 
a number of different non-inflammatory cardiac illnesses. As a 
result, the disease is described histologically as an inflammatory 
disease of the myocardium diagnosed on endomyocardial biopsy 
(EMB), based on histological, immunological, 
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immunohistochemical, and molecular findings the detection of the 
disease is done. 
 The average age in our study was 6.8 ±2.1 years. According 
to Arola A, et al. 1, the age was 10.6± 4.9 years. The mean illness 
duration in this study was 2.8 ±0.34 months. Out of 352 patients in 
the current study, 238 (67.6%) were male and 114 (32.4%) were 
female. In addition, Arola A, et al. reported 50 (23%) females and 
163 (77%) males. According to Sarda L. et al. 18, there were 16 
(35.56%) females and 29 (64.44%) males. A total of 80.6% of the 
participants in another study conducted by Ammirati E, et al. 19 
were male, whereas 19.4% were female. A total of 18 (86%) male 
and 3 (14%) female patients were listed in Francone M, et al's 
study 20. 
 In the current study, renal disease was one of the most 
common clinical manifestations of myocarditis, occurring in 46 
(13.1%) patients, cardiomyopathy in 30, congenital heart disease 
in 56 (15.9%), stroke in 41 (11.5%), gastroenteritis in 65 (18.5%), 
diabetes mellitus in 19 (5.4%), sepsis in 32 (9.2%), and asthma in 
48 (13.6%) patients, while pulmonary embolism occurred in 15 
(4.3%) patients. In the study by Arola A, et al. 1, 10 patients (4.7%) 
had renal disease, 05 (2.4%) had cardiomyopathy, 02 (0.9%) had 
congenital heart disease, 02 (0.9%) had strokes, 02 (0.9%) had 
gastroenteritis, 02 (0.9%) had diabetes mellitus, 01 (0.5%) had 
sepsis, 01 (0.5%) had asthma, and 01 (0.5%) had a pulmonary 
embolism. 
 In an international study, the most prevalent particular 
cardiac symptom was chest discomfort (40%) in 40% of cases. 
The most frequent non-cardiac first complaints were respiratory 
tract symptoms (cough, apnea, rhinorrhea) (38%), shortness of 
breath (35%), gastrointestinal tract symptoms (vomiting, abdominal 
discomfort, diarrhoea) (33%), and fever (31%). On the initial 
physical exam, tachycardia (57%) and tachypnea (52%) were the 
most prevalent symptoms, followed by nonspecific respiratory tract 
infection symptoms (44%) and respiratory distress symptoms 
(35%) 21. In another study, congestive heart failure, refractory 
arrhythmia, and syncope were the three main cardiovascular 
symptoms at the time of commencement in 70, 37, and 17 
patients, respectively. 
 Age group, gender, and disease duration were not 
significantly different in this study's stratification of confounders 
and impact modifiers with regard to the clinical presentation of 
myocarditis (P=0.593, 0.080, and 0.576, respectively) [22]. In a 
local study, there were 161 patients enrolled in all. The median age 
for 66.4% of males and 33.5% of females was 5.01± 3.38 years. 
The average length of symptoms was 8.35± 3.49 days. Infection in 
the upper respiratory tract was detected in 84 (52.2%) and 8 (5%) 
participants with had diarrhoea. A total of 153 (96.27%) 
participants reported losing their appetite, while 148 participants 
reported being irritable. Tachycardia was present in 148 (91.9%), 
vomiting in 132 (82%) and abdominal pain in 112 (69.6%), as well 
as pallor in 143 (88.8%) 23. 
 

CONCLUSION 
The most frequent clinical manifestation of myocarditis was 
discovered to be gastroenteritis, which was followed by congenital 
heart disease and asthma. For the purpose of validating the results 
so far, additional extensive research is advised. The results of the 
current study need to be validated by more research, which should 
be conducted in different study locations throughout Pakistan with 
a larger sample size and more criteria. 
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