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Figure 2. Horizontal long-axis T2 short tau inversion recovery
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image showing enhancement in the same distribution of late
gadolinium enhancement indicating acute edema.
Reply
To the Editor:
Thank you for your comment. The second episode began

48 hours after the patient received the Pfizer-BioNTech coro-
navirus disease 2019 mRNA vaccine. In addition to clinical
symptoms of myocarditis, troponin elevation, and abnor-
malities on electrocardiogram, cardiac magnetic resonance
imaging showed low normal left ventricular ejection fraction
(53%), trivial pericardial effusion, and subepicardial late gad-
olinium enhancement in the left ventricular mid-lateral and
apical regions. The distribution of late gadolinium enhance-
ment was identical to that seen on the previous episode of
myocarditis (Figure 1).
Figure 1. Cardiac magnetic resonance imaging, horizontal
long-axis view, showing late gadolinium enhancement in the
mid lateral and apical regions (annotated by arrows) with
interval increased late gadolinium enhancement during the
second episode.
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The respondents point out that T2-weighted images would
help differentiate between old scarring from previous
myocarditis and new myocardial injury. T2-weighted imag-
ing was in fact performed in our case and showed edema in
the involved region consistent with acute injury (Figure 2).
In 2018, the Lake Louise criteria for cardiac magnetic reso-

nance imaging diagnosis of myocarditis was updated to
include T1, T2, and extracellular volume quantitation to
increase diagnostic accuracy.1,2 Specifically, it is necessary
to have a positive T2-based marker and a T1-based marker
to diagnose acute myocardial inflammation. We do agree
that T2-weighted imaging is necessary to differentiate be-
tween acute inflammation and chronic scarring in the setting
of recurrent myocarditis.
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The Development of the Rubella Vaccine and Joint Adverse Events

Spruance SL, Klock LE, Bailey A, Ward JR, Smith CB. Recurrent joint symptoms in children vaccinated with HPV-77DK12 rubella
vaccine. J Pediatr 1972;80:413-7.

Many viruses, including rubella, are associated with the development of arthritis, either from direct viral invasion
or as an immune reactive arthropathy. The rubella vaccine is a live attenuated virus and was developed in the

1960s in response to epidemics resulting in birth defects among fetuses of women infected during the first trimester of
pregnancy. The first successful strain developed was the HPV-77 strain, incubated in various animal cells such as dog
kidney cells used in this paper. Joint adverse events were frequent after these vaccines (�10%), usually lasting several
weeks. The authors of this report contacted 225 patients who had developed joint symptoms following a vaccination
campaign in Utah in 1970. They found 11 patients with persistent or recurrent episodes of joint symptoms 8 months
after vaccination. All were between 2 and 10 years of age, and 6 were boys. The symptoms consisted of recurrent knee
stiffness and pain. Episodes lasted 1-7 days, weekly to every 3 months. Those who were examined had clinical signs of
arthritis. There were no predictors among those with joint symptoms who would develop persistent or recurrent
symptoms, including the rubella titer. From our knowledge today, it is possible that some of these children, particu-
larly the male ones, had the enthesitis-related form of juvenile idiopathic arthritis, often associated with HLAB27.

The rubella vaccine strain used today is the RA 27/3 strain prepared in WI-38 human diploid cells. It is given
together with measles, mumps, and varicella (MMRV) at much younger ages. It is very rare to observe joint adverse
events following the MMRV vaccine and they are more likely to occur in adults than in children.

The safety of coronavirus disease 2019 (COVID-19) vaccines often are intensely debated among the public; thus, it is
important to remember that newer vaccines developed with modern technology are associated with fewer rheumatic
immune adverse events than those reported by Spruance et al, which were associated with the initial types of the
rubella vaccine developed more than 50 years ago.
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