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ABSTRACT

Myocarditis in patients with diphtheria is a toxin-mediated complication that sets in after one week of onset of respiratory illness. Early
administration of antidiphtheritic serum in patients with clinical diphtheria before the onset of myocarditis is of utmost importance
to prevent this fatal complication. We report three patients who presented late in illness after the myocarditis had set in, to stress
on the need of prompt administration of antitoxins by primary care physicians and highlight the importance of immunization.
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Introduction

Corynebacterium diphtheriae is a toxin-producing, gram-positive
bacillus that causes diphtheria. The clinical manifestations of
diphtheria range from asymptomatic carrier state to respiratory
disease with or without manifestations due to the dissemination
of toxins to heart, nervous system, and kidney. The global
incidence of diphtheria is decreasing because of increased
vaccine coverage.'! Although similar dectreasing trends have
been noticed in India, more than 8000 cases were reported from
India in 2018.1" We report three cases of fatalities, possibly due
to myocarditis in three patients with diphtheria.

Case Series

Case 1

A two-year-old unimmunized girl presented with high-grade
fever and dry cough for 15 days and respiratory distress for the
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last two days. She was not immunized for diphtheria vaccine. On
examination, she was pale, febrile, and irritable with a pulse rate
of 140/minute (min), blood pressure (BP) of 98/60 millimetres
of mercury (Hg), and a respiratory rate of 60/min. She had poot
oral hygiene and a confluent greyish white pseudomembrane
in oropharynx extending till vocal cords. On respiratory
examination, she was found to have inter-costal retraction and
bilateral wheeze with fine crepitations. Her liver span was 8
centimetres. Considering hypoxic irritability, poor oxygenation
on blood gas and compromised airway, she was intubated.
Her electrocardiogram (ECG) showed sinus tachycardia with
non-specific ST segment and T wave changes. Serum CPK-MB
was clevated (7 ng/ml). On day three of admission child
started desaturating. Her chest X-ray picture was suggestive of
congestive heart failure. She was given antibiotics, diphtheria
antitoxin and anti-failure measures, but she succumbed on the
same day of presentation.

Case 2

A 10-year-old girl was admitted with difficulty in swallowing
for the past seven days. She had a history of fever with painful
bilateral neck swelling 18 days back. She was immunized until
nine months of age but did not receive any DPT boosters. On
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examination, she was found to have a nasal twang and a weak gag.
She had no motor or sensory deficits, but her nerve conduction
test was suggestive of axonal motor polyneuropathy involving
upper and lower limbs too. Her echocardiography showed global
hypokinesia with an ejection fraction of 20%. Her CPK-MB was
raised (10 ng/ml). With a diagnosis of post diphthetitic bulbar
palsy and myocarditis, she was given diphtheria antitoxin and
intravenous immunoglobulin. However, she developed sudden
refractory ventricular tachycardia and succumbed on the same

day.

Case 3

A 10-year-old unimmunized boy, a case of aplastic anaemia,
developed a high-grade fever for seven days with swelling
of the neck and painful deglutition. Local examination
revealed confluent greyish-white membrane over his tonsils
and oropharynx. His ECG showed sinus tachycardia with
non-significant T wave and ST-segment changes. His throat swab
was suggestive of diphtheria and was given diphtheria antiserum.
However, he developed ventricular tachycardia and respiratory
distress on the third day of presentation. He was intubated but
succumbed to the illness.

Discussion

Myocarditis is a potentially fatal complication of diphtheria. It
is, in fact, the most important cause of mortality in patients with
diphtheria. In a study by Meera ez 4/, all deaths except one was
attributed to myocarditis [Table 1].” In a study by Jayashree ¢z 4,
mortality in patients with myocarditis was significantly higher
compared to those without myocarditis [Table 1].P!

The onset of myocarditis may coincide with the improvement
of respiratory symptoms. The mean interval between the start
of respiratory symptoms and the development of myocarditis
ranges from 6.5 to 8.5 days in some studies, although this interval
has been reported to be as long as 25 days [Table 1].7% In our

series, the interval ranged from 7 to 18 days. It is important to
intervene and give antitoxin before the myocarditis sets in as the
antitoxin is not able to act on the toxin bound to the myocardium.
All our patients presented after myocarditis had set in. Although
we gave antitoxin to neutralize the remaining free toxin in the
system, it did not help to improve the outcome. It is imperative
to stress on the fact that patients with features suggestive of
clinical diphtheria should be immediately given anti-diphtheria
serum by the primary care physicians or referred early to tertiary
care centre without waiting for laboratory results.

Myocarditis is more commonly seen in those individuals
with more severe respiratory symptoms. In a study by
Kneen ¢t al., presence of bull neck and pseudomembrane with
confluent coverage of tonsils with/without extension to the
palate, pharyngeal wall, nose or larynx were predictors for
development of myocarditis [Table 1].1% In our seties, confluent
pseudomembrane and bull neck were noticed in two patients
each.

Myocarditis has been reported in 19-68% of cases with
diphthetia®*%7 [Table 1]. However, a significant proportion of
these individuals will just present with ECG changes without
any symptoms of failure or shock. Besides sinus tachycardia and
bradycardia, atrioventricular blocks, bundle branch blocks (BBB),
ST-T changes, T wave inversion and ventricular/attial ectopics ate
seen in varying frequencies in patients with myocarditis [Table 1].
B4¢8 Mortality in acute cases is usually seen in patients with
complete heart block or tachyarrythmias such as ventricular
tachycardia. In our series, two patients had ventricular
tachycardia while one patient had non-specific ST-T changes.
Those patients who recover from acute myocarditis have been
seen to have high rates of mortality. In a series by Celik ez a/,
of the patients who recovered from myocarditis, left BBB and
inverted T waves were found to be independent predictors
of long-term mortality [Table 1].) Symptomatic diphtheritic
myocarditis is associated with high mortality if untreated and

Table 1: Summary of major reports on diphtheritic myocarditis

S.n Study details Number of Patients with Interval ECG findings
patients myocarditis
1 Dung ¢ al., Vietnam, 2002 32 patients requiring A temporary pacemaker in all- 7 survived, 25 died
pacemaker
2 Khneen ¢ al., Vietnam, 2004 154 32 (21%) First/ second/third-degree Heart blocks-7, BBB (7), Ischacmic
changes (13), ectopics (12), increased QT (8)
3 Jayashree ez al., Chandigarh, 48 32 (67%) 6.5 +/-2.4 BBB (6), complete heart block (9), ventricular
India, 2005 days tachycardia (6), supraventricular (2), junctional tachycardia (2)
4 Celik ¢z al., Turkey, India, 2006 32 ILBBB and inverted T waves — a risk factor for long term mortality
5 Kole e al., Kolkata, India, 2010 200 136 (68%) T-wave inversion (86), AV conduction block (8), RBBB (4), ST-T
changes (4), multiple atrial ectopics (6)
6 Samdani ¢/ al., Jaipur, 60 T wave inversion(20%), ST depression (13.3%), RBBB (5%),
India, 2017 multiple atrial ectopics (3.3%)
7 Meera ¢ al., Hyderabad, 435 83 (19%) 1
India, 2019
8  Dash ez al., Chandigarh, India, 99 35 (35%) 8.5 days  Conduction abnormality and heart block (9), ST depression
2019 (5), Ventricular tachycardia (7), Ventricular premature beats (2),
Prolonged PR interval (2)
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pacemakers have shown to be helpful in cases with complete
heart blocks [Table 1].1"

We report these three non-immunised or partially immunized
cases who presented late in the course of illness with
symptomatic diphtheritic myocarditis to highlight the importance
of immunization. Early diagnosis and prompt administration of
antitoxins by the primary care physicians can result in prevention
of fatalities.
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