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In this editorial we will focus about epidemiology 
of myocarditis/pericarditis related to patients 
affected by COVID-19 disease or that underwent 
Anti-SarsCov2 vaccination. 

We will evaluate VAERS and EudraVigilance 
data about myocarditis/pericarditis and we will 
spot the differences between passive and active 
pharmacovigilance; moreover we will accurately 
evaluate the real risk/benefit ratio related to 
administration to adolescents of COVID-19 
vaccination drugs.

Myocarditis is commonly defined as an 
inflammatory process of the myocardium. 
Viral infections are most frequently the cause 
of myocarditis. Other less frequent causes of 
myocarditis are rheumatic carditis, Chagas disease 
or complications related to advanced HIV/AIDS, 
and myocarditis within the context of autoimmune 
systemic diseases.

The incidence of myocarditis in general population is 
approximately 1.5 million cases worldwide per year. 
Incidence is usually estimated between 10 to 20 cases 
per 100,000 people. The overall incidence is unknown 
and probably underdiagnosed as some cases can 
develop asymptomatically or mildly symptomatic 
and thus neglected (1) (2) .

Myocarditis has been reported as a possible 
complication of COVID-19 confirmed disease(3) 
and as a side effect of administration of the so-
called “anti-SarsCov2 vaccines”, BNT162b2 mRNA-
PfizerBioNTech (Comirnaty) and the mRNA-1273-
Moderna (Spikevax)(4).

The prevalence of myocarditis purely related to 
COVID-19 affected patients is unclear, partly because 
the reports often lacked the specific diagnostic 
modalities to assess myocarditis, partly because non-
specific increase in high-sensibility troponin dosage 
consequent to myocardial injury not necessary 
related to myocarditis(3).
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According to the United States Centers for Disease 
Control and Prevention (CDC), based on data 
derived from Vaccine Adverse Event Reporting 
System (VAERS), myocarditis/pericarditis rates 
could approximately be numbered about ≈12.6 cases 
per million doses of second-dose mRNA vaccine 
among individuals 12 to 39 years of age. VAERS is 
a passive pharmacovigilance system developed to 
collect, manage and analyze suspected adverse drug 
reactions (ADRs) reports for medicines approved in 
the United States by Food and Drug Administration 
(FDA). 

The observed myocarditis/pericarditis reports 
associated with COVID-19 vaccination were higher 
than expected case rates for males compared with 
females, and higher at younger ages compared with 
older ages. In particular, in the population aged 
between 12 and 17 years old, over 2.189.726 doses 
of vaccines administered in females, and 2.039.871 
doses of vaccines administered in males, 19 and 
128 cases of myocarditis/pericarditis cases in 7-Day 
Risk window after second dose of mRNA Covid-19 
vaccines were respectively diagnosed. 
According to epidemiological overall population 
data, myocarditis/pericarditis clinical cases expected 
should be of 0-2 case in females and 0-4 in males in 
this age category.

In the population aged between 18 and 24 years old, 
over 5.237.262 doses of vaccines administered in 
females, and 4.337.287 doses of vaccines administered 
in males, 23 and 219 cases of myocarditis/pericarditis 
cases in 7-Day Risk window after second dose 
of mRNA Covid-19 vaccines were respectively 
diagnosed. According to epidemiological overall 
population data, myocarditis/pericarditis clinical 
cases expected should be of 1-6 case in females and 
1-8 in males in this age category.

Thus, crude reporting rates of myocarditis/pericarditis 
cases per million doses after mRNA COVID-19 
vaccination should respectively be 9.1 and 66.7 after 
second dose in female and males in the population 
aged between 12 and 17. 
The above mentioned rates should respectively be 5.5 
and 56.3 after second dose in female and males in the 
population aged between 18 and 24(4) .

Many research articles by different authors report data 
that are approximately similar about myocarditis/
pericarditis rates related to administration of mRNA 
Covid-19 vaccines and almost all authors declare that 
the benefit of vaccination clearly outweights the risk 
of myocarditis/pericarditis in younger population as 
well, thus in favour of vaccination widespread overall 
population coverage despite any age (5) (6) (7) . 

The conclusion of most authors is then that 
given the known potential risk of complications 
following confirmed COVID-19 infection, including 
hospitalizations and death (mortality reported by 
CDC accounts to 0.1–1 per 100000 for people aged 
between 12 to 29 years old) vaccination should be 
recommended to all ages and sex people groups(4). 
CDC confirms this data stating that though “an 
elevated risk for myocarditis among mRNA COVID-19 
vaccines has been observed, particularly in males aged 
12–29 years […] continued use of mRNA COVID-19 
vaccines in all recommended age groups will prevent 
morbidity and mortality from COVID-19 that far 
exceed the number of cases of myocarditis expected”(8).

The common feature of the above mentioned and 
undoubtedly brilliant original researches is that all 
data are based on the same source that is VAERS. 
The intrinsic “bias” related to VAERS data is however 
remarkably interesting. 

Prof. Vinay Prasad, haematologist-oncologist 
and associate professor in the Department of 
Epidemiology and Biostatistics at the University of 
California San Francisco, helps us getting deeper 
in understanding about this topic, pointing out the 
great epidemiological bias we risk to face, declaring 
that: “VAERS is a suboptimal system of surveillance. 
It relies on providers making a mental connection and 
putting in effort. For truly extraordinary things such a 
system is good. It can find a needle in a haystack, but 
for meaningful excess in common events it is deeply 
suboptimal”, adding that: “vaccination always serves 
two purposes, firstly to benefit the person who gets it 
and secondly to benefit others. We are willing to do 
things for the second purpose but not if they are a net 
harm to individuals”(9).

VAERS is in fact based on what it is technically called 
passive pharmacovigilance surveillance.
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Before developing further discussion, we need to 
underline that the actual age-specific infection 
fatality rate (IFR) for COVID-19 according to specific 
studies is extremely low: the estimated age-specific 
IFR is very low for children and younger adults 
(e.g., 0.002% at age 10 and 0.01% at age 25). The IFR 
increases with the age but remains undoubtedly low 
in younger population(10).

Moreover, to have a wide vision of the global scenario, 
we should need to consider not only COVID-19 
related IFR but all the ADRs and specifically 
related mRNA vaccine death reported by VAERS, 
recognizing the complexity of this multifactorial 
healthcare topic.

On the European side, EudraVigilance (EV) is a 
passive pharmacovigilance system developed to 
collect, manage and analyse suspected ADRs reports 
for medicines approved in the EU and it is operated 
by European Medicine Agency (EMA). Reports 
about ADRs are similar when compared data derived 
from VAERS.

As of 29 July 2021, a total of 244,807 cases of suspected 
side effects with Comirnaty were spontaneously 
reported to EudraVigilance from EU/EEA countries; 
4,198 of these reported a fatal outcome(11).

As of 29 July 2021, a total of 48,788 cases of suspected 
side effects with Spikevax were spontaneously 
reported to EudraVigilance from EU/EEA countries; 
392 of these reported a fatal outcome (12).

As of 29 July 2021, a total of 170,316 cases of suspected 
side effects with Vaxzevria were spontaneously 
reported to EudraVigilance from EU/EEA countries; 
1,053 of these reported a fatal outcome (13).

As of 2 September 2021, a total of 20,206 cases of 
suspected side effects with COVID-19 Vaccine Janssen 
were spontaneously reported to EudraVigilance 
from EU/EEA countries; 138 of these reported a fatal 
outcome (14).
The total death account specifically related to 
administration of mRNA vaccines from the data 
collected above since the beginning of the vaccination 
campaign in Europe would result in 5781 cases to the 
dates above mentioned.

However both VAERS and EV clearly shows 
remarkable limitations about their actual activity to 
detect ADRs.

If we review the literature about pharmacovigilance 
before COVID-19 pandemic, the cornerstone of 
all the reviews of this system is the bias of under-
reporting. This bias has not to be underestimated 
because if we consider this important interpretative 
key factor we should review all the data related 
to VAERS and EV reporting systems. Scientific 
literature about the quality of the above mentioned 
reporting systems raises remarkable questions. The 
estimated rate of under-reporting of ADRs to the 
spontaneous reporting systems ranged from 6% 
to 100%. The distribution of under-reporting rates 
was skewed towards the high end of this range with 
a median under-reporting rate of 94% across all 
studies (15) (16) (17) . 

When we consider the data derived from VAERS 
and EV systems of pharmacovigilance combined 
with the scientific literature regarding the sensitivity 
of the reporting systems we should necessarily raise 
remarkable doubts about the genuine reliability of 
the data themselves and necessarily speculate that 
all the data are remarkably underestimating the real 
world ADRs data. 
Common reasons for not reporting include a lack 
of time of the physicians, different care priorities, 
uncertainty about the drug causing the ADRs, 
difficulty in accessing reporting forms, lack of 
awareness of the requirements for reporting and 
lack of understanding of the purpose of spontaneous 
reporting systems. Moreover well known and trivial 
ADRs are less likely to be reported. 
Finally physicians’ attitudes towards reporting ADRs 
contribute to under-reporting believing that serious 
reactions would certainly already be clearly well 
documented by the time a drug is marketed or that 
one case reported by an individual doctor will not 
contribute to overall medical knowledge (16).

If we hypothetically switch from passive to active 
pharmacovigilance we could speculate that ADRs 
surveillance necessarily amplifies and gets more 
accurate.
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There are few scientific articles comparing active 
vs passive pharmacovigilance; in a small study 
conducted on patients affected by tuberculosis the 
yield of ADRs was fourfold using active method 
during therapy administration (18). 

Another study clearly proves that active surveillances 
about traditional vaccines administration allows to 
reach more accurate results and explains the global 
trends in identifying ADRs through computational 
system software to increase sensibility and 
implemented data in terms of efficiency in detecting 
ADRs when compared to passive pharmacovigilance 
systems (19). 

In august 2021 CDC published an active 
pharmacovigilance report named “v-safe” enrolling 
129.059 adolescents aged 12-17 in the next 7 days 
after first and second COVID-19 vaccination doses 
with Pfizer BioNTech COVID-19 vaccine, using 
mobile smartphone reporting apps available for 
study participants to signal and track any ADRs (20). 
The results were of concern: 63.4% of participants  
aged 12-15 reported “any systemic reaction”, 69.9% 
of participants aged 16-17 reported “any systemic 
reaction” (systemic reaction = abdominal pain, 
myalgia, chills, diarrhea, fatigue, fever, headache, 
joint pain, nausea rash, vomiting);  25.4% of 
participants  aged 12-15 reported “any health 
impact”, 28.6% of participants aged 16-17 reported 
“any health impact” (health impact = unable to 
perform normal daily activities, unable to work or 
attend school, needed medical care, telehealth, clinic, 
emergency department visit, hospitalization).

If we would speculate and hypothetically extend 
these data to all the adolescent population of Italy, for 
example, we should face an impressive arise in ADRs 
in young people aged 12 to 17, independently from 
specific data already reported about myocarditis/
pericarditis. 
For example, if we obligatorily administer double 
dose of an mRNA vaccine to all people aged 12-
17 in Italy (approximately 3.400.000 inhabitants 
according to ISTAT census bureau) we could 
extrapolate the hypothesis of possible serious ADRs 
in approximately 1 every 1800 adolescent, requiring 
hospitaliziation. These numbers should seriously be 
taken in consideration before stating that COVID-19 

vaccination is absolutely safe and effective in young 
population. We should then seriously reconsider 
the risk/benefit ratio of such administration of 
immunomodulant drugs. If this scheme is adopted 
for general ADRs, we should necessarily speculate 
that we should witness an increase of myocarditis/
pericarditis as well.

It is therefore necessary to remind that adolescents 
are rarely severely affected by Sars-Cov2, that often if 
they get the infection do not carry risk of contagion 
more than seven days maximum interval time, and 
that they develop natural, durable, efficacious and 
stronger immunity when compared with artificial 
vaccines-related immunity (21) (22) .

In conclusion, it is recommended to be extremely 
cautious before stating that benefit of mRNA 
COVID-19 vaccination in young population clearly 
outweights the risks. The data collected so far 
definitely need to be carefully evaluated because 
of the statements reported above and considering 
also that no data are available about mid and long 
term effect of the new developed mRNA COVID-19 
vaccines.

Younger people need an accurate and individual, 
specific, clinical evaluation before rushing into 
simplistic and universal solutions. Let’s always 
remember that one of the major statement for the 
healthcare professional is “primum non nocere” (“the 
first thing to do is not to make damage”). 

COVID-19 so-called pandemic implied a huge 
geopolitical and economic upheaval of the planet with 
enormous economic incomes for many industries, 
companies and many other subjects involved in it.

Personally, I hope the scientific community recover 
the necessary wisdom and calmness to provide 
harmonious and mutually shared solutions and 
effective conclusions, refusing any conflict of interest, 
any business, merchandise or any kind of whatever 
profit related to the so-called pandemic with all the 
subsidiaries implications it has involved. We are 
healthcare professional: to save and aid lives is our 
mission. Nothing else…at least in my opinion.

This article was published on September 24, 2021, at IJPDTM.IT
doi.org/10.30459/2021-9

Copyright © 2021 SIMEDET
11



Italian Journal of Prevention, Diagnostic and Therapeutic Medicine
IJPDTM Vol4. N°2. 2021. For personal use only. No other uses without permission.
Copyright © 2021 Simedet. All rights reserved.

IJPDTM Vol. 4 N°2 2021

BIBLIOGRAFIA
1. Michael K; Jason A; StatPearls [Internet]. Treasure Island 
(FL): StatPearls Publishing; 2021 Jan. https://www.ncbi.nlm.nih.gov/
books/NBK459259/ .

2. Friman G, Wesslén L, Fohlman J, Karjalainen J, Rolf C. The 
epidemiology of infectious myocarditis, lymphocytic myocarditis and 
dilated cardiomyopathy. Eur Heart J. 1995 Dec;16 Suppl O:36-41. doi: 
10.1093/eurheartj/16.suppl_o.36.

3. Siripanthong B, Nazarian S, Muser D, Deo R, Santangeli 
P, Khanji M et al. Recognizing COVID-19–related myocarditis: The 
possible pathophysiology and proposed guideline for diagnosis and 
management. Heart Rhythm. 2020 Sep; 17(9): 1463–1471. doi: 
10.1016/j.hrthm.2020.05.001.

4. Bozkurt B, Kamat I, Hotez P. Myocarditis With COVID-19 
mRNA Vaccines. Circulation. 2021;144:471–484. DOI: 10.1161/
CIRCULATIONAHA.121.056135.

5. Kerneis M, Bihan K. Salem J. COVID-19 vaccines and 
myocarditis, Arch Cardiovasc Dis, https://doi.org/10.1016/j.
acvd.2021.06.001.

6. Deb A, Abdelmalek J, Iwuji K, Nugent K. Acute Myocardial 
Injury Following COVID-19 Vaccination: A Case Report and Review 
of Current Evidence from Vaccine Adverse Events Reporting System 
Database. Journal of Primary Care & Community Health, Volume 12: 
1–5; https://doi.org/10.1177/21501327211029.

7. Muthukumar A, Narasimhan M, Li Q, Mahimainathan L, 
Hitto I, Fuda F. In-Depth Evaluation of a Case of Presumed Myocarditis 
After the Second Dose of COVID-19 mRNA Vaccine. Circulation. 
2021;144:487–498. DOI: 10.1161/CIRCULATIONAHA.121.056038.

8. Morbidity and Mortality Weekly Report US Department 
of Health and Human Services/Centers for Disease Control and 
Prevention MMWR / July 9, 2021 / Vol. 70 / No. 27 977 Use of mRNA 
COVID-19 Vaccine After Reports of Myocarditis Among Vaccine 
Recipients: Update from the Advisory Committee on Immunization 
Practices — United States, June 2021.

9. Jacqui W. Covid-19: Should we be worried about reports 
of myocarditis and pericarditis after mRNA vaccines? BMJ 
2021;373:n1635 http://dx.doi.org/10.1136/bmj.n1635.

10. Levin A, Hanage W, Owusu-Boaitey N, Cochran K, Walsh 
S, Meyerowitz-Katz G.Assessing the age specifcity of infection fatality 
rates for COVID-19:systematic review, meta-analysis, and public 
policy implications. European Journal of Epidemiology (2020) 
35:1123–1138; https://doi.org/10.1007/s10654-020-00698-1.

11. https://www.ema.europa.eu/en/documents/covid-19-
vaccine-safety-update/covid-19-vaccine-safety-update-comirnaty-11-
august-2021_en.pdf.

12. https://www.ema.europa.eu/en/documents/covid-19-
vaccine-safety-update/covid-19-vaccine-safety-update-spikevax-
previously-covid-19-vaccine-moderna-11-august-2021_en.pdf.

13. https://www.ema.europa.eu/en/documents/covid-19-
vaccine-safety-update/covid-19-vaccine-safety-update-vaxzevria-
previously-covid-19-vaccine-astrazeneca-11-august-2021_en.pdf.

14. https://www.ema.europa.eu/en/documents/covid-19-
vaccine-safety-update/covid-19-vaccine-safety-update-covid-19-
vaccine-janssen-8-september-2021_en.pdf.

15. R. Mei, et al., Myocarditis and pericarditis after immunization: 
Gaining insights through the Vaccine Adverse Event Reporting System, 
Int J Cardiol (2018), https://doi.org/10.1016/j.ijcard.2018.09.054.

16. Hazell L, Shakir S, Under-Reporting of Adverse Drug 
Reactions: A Systematic Review. Drug Safety 2006; 29 (5): 385-396 
0114-5916/06/0005-0385.

17. Miller E, McNeil M, Moro P et al., The reporting sensitivity of 
the Vaccine Adverse Event Reporting System (VAERS) for anaphylaxis 
and for Guillain-Barré syndrome, Vaccine, https://doi.org/10.1016/j.
vaccine.2020.09.072.

18. Bansal A, Agrawal A, Sharma L, Jain S. A Comparative 
Study of Active and Passive Adverse Drug Reaction Reporting 
Systems in Terms of False Reporting Rate Scr Med 2020;51(4):223-7. 
DOI:10.5937/scriptamed51-29065.

19. Liu Z, Meng R, Yang Y, Li K, Yin Z, Ren J. Active Vaccine 
Safety Surveillance: Global Trends and Challenges in China. 
Health Data Science Volume 2021, Article ID 9851067; https://doi.
org/10.34133/2021/9851067.

20. Hause AM, Gee J, Baggs J, et al. COVID-19 Vaccine Safety in 
Adolescents Aged 12–17 Years — United States, December 14, 2020–
July 16, 2021. MMWR Morb Mortal Wkly Rep  021;70:1053-1058. 
DOI: http://dx.doi.org/10.15585/mmwr.mm7031e1external icon.

21. Cevik M, Tate M, Lloyd O, Maraolo A, Schafers A, Ho A. 
SARS-CoV-2, SARS-CoV, and MERS-CoV viral load dynamics, 
duration of viral shedding, and infectiousness: a systematic review 
and meta-analysis. Lancet Microbe 2021; 2: e13–22 Published Online 
November 19, 2020 https://doi.org/10.1016/ S2666-5247(20)30172-5.

22. Gazit S, Shlezinger R, Perez G, Lotan R, Peretz A, Ben-Tov A 
et al. Comparing SARS-CoV-2 natural immunity to vaccine-induced 
immunity: reinfections versus breakthrough infections. doi: https://
doi.org/10.1101/2021.08.24.21262415.

This article was published on September 24, 2021, at IJPDTM.IT
doi.org/10.30459/2021-9

Copyright © 2021 SIMEDET
12


	journal board
	SOMMARIO
	Non dimentichiamo Angelo Celli: scienziato contro la malaria e uomo contro la povertà
	emotrasfusioni e virus trasmissibili
	il professionista sanitario Tecnico di radiologia medica in cardiologia interventistica alla luce de
	Analisi Costo-Efficacia del Tapentadolo versus Ossicodone/Naloxone – nelle Formulazioni Branded e G
	TUMORI CUTANEI E LORO PREVENZIONE
	The off-loading posture system:An aid in the development of treatment for pressure ulcers in people
	Istruzioni per gli autori
	Instructions to authors

