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SUMMARY

In Peru, diphtheria infection was eradicated in the last
two decades. However, recently, diphtheria pharyngeal
infection was confirmed and reported in a 5-year-old
boy (index case). We report two more cases of this out-
break (in the index case parents) with confirmed diph-
theria infection and fox gene identified by molecular as-
say, who were in close contact with the index case and
never presented any symptoms. Both parents had a con-

B INTRODUCTION

orynebacterium diphtheriae is a gram-positive

bacillus, capable of producing diphtheria exo-
toxin (DT) encoded by the tox gene [1]. DT is re-
sponsible for inflammation and tissue destruction
in the respiratory tract, myocardium, peripheral
nerves, and skin [2]. The incubation period varies
between 1 and 10 days (average 2 to 5 days) [1].
Transmission generally occurs after inhalation of
respiratory droplets or direct contact with skin le-
sions. Specific antibiotic therapy for two weeks
not only destroys bacteria and eliminates toxin
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gestive pharynx with erythematous plaques at the back
of it. In adults, diphtheria infection can be oligosympto-
matic or mimic viral pharyngitis, which could lead to
misdiagnosis and, furthermore, an increased risk of
transmission in regions with lower immunization rates.
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production, but also prevents their transmission
and limits the burden that can persist after clinical
recovery [1, 3]. Likewise, it has been estimated
that an infected person can remain contagious for
up to 4 weeks, even in the absence of symptoms [3,
4]. Therefore, early isolation of cases and close
contacts means urgent containment action.

The global incidence of diphtheria has decreased
markedly by around 90%, especially due to the es-
tablishment of vaccination programs, with more
than 3 doses of DTP determined according to
schedules [3,5]. Timely immunization has a great
impact on public health [1, 3, 5]. According to
WHO, the establishment of the DTP vaccination
program has reduced childhood diphtheria in sev-
eral countries. Despite this, in endemic areas, such
as Asia, Africa, and Eastern Mediterranean coun-
tries, the incidence of diphtheria remains high,
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and the mortality rate reaches 31% [1, 3, 5]. In
South America, the latest communication from the
Pan American Health Organization (PAHO) re-
ported diphtheria cases up to the thirtieth epide-
miological week of 2021 in Brazil, Haiti, the Do-
minican Republic and Venezuela [6]. On the other
hand, in Peru, diphtheria was eradicated in the
last two decades.

However, recently, a fatal case of respiratory diph-
theria was confirmed in a 5-year-old girl, who
only received the BCG vaccine at birth [7]. Ten
days before her death, the patient’s one-year-old
sister developed mild respiratory disease of uncer-
tain etiology. The girl’s close contacts tested posi-
tive on the nasopharyngeal swab real-time poly-
merase chain reaction (PCR) test. In addition, both
parents also tested positive for the tox gene in the
molecular PCR assay.

Next, we present the clinical characteristics of the
two adults with oligosymptomatic diphtheria in-
fection, both contacts of the index case reported in
Lima, Peru [8].

B INDEX CASE REPORT

A 5-year-old girl, a native of Contamana, Loreto
(Peruvian jungle), who has been living in the
country’s capital, Lima, for the past year, entered
our institution with five days of upper respiratory
symptoms. Ten days before the onset of the condi-
tion, her one-year-old sister developed respiratory
symptoms lasting seven days. On the other hand,
fifteen days before the patient’s illness, her uncle,
with whom she had contact, also presented seven
days of respiratory symptoms.

Case 1

This is a 30-year-old Peruvian male, a native of
Contamana, a textile operator, father of the patient
in the index case, who has also been living in Lima
for the past year. As important antecedents, the pa-
tient refers to having completed his childhood vac-
cination program (diphtheria and yellow fever in-
cluded). Likewise, he denied having presented
symptoms such as runny and stuffy nose, epistaxis,
cough or other respiratory discomfort during the
last month. During the second day of his daugh-
ter’s hospitalization, the patient received boosted
immunization against diphtheria/tetanus (DT), as
well as intramuscular benzathine penicillin in a
contact prophylactic dose. In addition, a nasophar-

Figure 1 - Oral and pharynx with erythematous plaques.
(A). Case 1 (B) Case 2.

ynx swab was performed for molecular PCR assay,
which was later positive for diphtheria, with the
presence of the fox gene. Likewise, C. diphtheriae
was isolated in a special culture medium (tellurite
blood agar 5%) from nasopharyngeal swab.

In continuous medical evaluations, the patient re-
mained asymptomatic. However, the physical ex-
amination revealed congestive pharynx with ery-
thematous plaques on the posterior wall of the
pharynx. (Figure 1A). No cervical or regional lym-
phadenopathies were found. The rest of the phys-
ical evaluation was normal. In the analysis, the
biochemical studies revealed: hemoglobin 14.8 g/
dL; white blood cells (WBC) 6260 cells/ml; plate-
lets 308,000/mL; CRP<5 mg/dL (negative); CPK-
MB 13.8 U/L; creatinine 0.84 mg/dL; serum tro-
ponins in normal ranges; coagulation profile with-
out alteration. Finally, a treatment with erythro-
mycin 500mg 4 times a day for 14 days was estab-
lished. The patient did not report any symptoms
during follow-up and was discharged without
complications at the end of antibiotic therapy.

Case 2

This is a 20-year-old Peruvian woman, a native of
Contamana, mother of the index case patient, with
a history of chronic anemia of probably deficiency
etiology, and an obstetric record of two pregnan-
cies at 15 and 18 years of age, whose prenatal con-
trols were irregular, and it was not possible to
specify whether or not she received boosted im-
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munization with DT in any gestational control.
She had been living in Lima with her husband and
her daughters for the last year, where she was a
homemaker. The patient reported having complet-
ed her childhood vaccination schedule (diphtheria
and yellow fever included). She denied experienc-
ing a runny and stuffy nose, epistaxis, cough or
other respiratory symptoms in the past month.
Likewise, she also received intramuscular benza-
thine penicillin as a contact prophylactic dose dur-
ing her daughter’s second hospital day, as well as
boosted vaccination with DT. In addition, a phar-
yngeal swab was performed, which was later pos-
itive for diphtheria with the same presence of the
tox gene by molecular assay by PCR. The culture
of the pharyngeal smear was negative in this case.
During the medical follow-up, the patient re-
mained asymptomatic. However, like her hus-
band, the physical examination revealed a conges-
tive pharynx with erythematous plaques on the
posterior wall of the pharynx. (Figure 1B). Her vi-
tal functions remained stable, although with a
body temperature of 37.5°C. Multiple painless
posterior cervical and submandibular lymph ade-
nomegalies, 0.5-1 cm in diameter, mobile were
identified. The rest of the physical evaluation was
normal. In the analysis, the biochemical studies
revealed: hemoglobin 12.2 g /dL; WBC 7910 cells/
mL; platelets 359000/mL; CRP<5 mg/dL (nega-
tive); CPK-MB 23.5 U/L; creatinine 0.63 mg/dl;
normal levels of troponins; coagulation profile
without alteration. Treatment with erythromycin
500 mg 4 times a day for 14 days was established.
The patient did not report any symptoms during
follow-up, being discharged without complica-
tions at the end of antibiotic therapy.

B DISCUSSION

Diphtheria is decreasing and even being eliminat-
ed in many countries; however, it is still present
especially in settings of extreme poverty and poor
vaccination strategy and coverage [1, 3, 5]. In Peru,
during the years 2016-2019, the DPT vaccination
coverage achieved was around 72%. Likewise, in
2020, the coverage of the DPT vaccine (first boost-
er) was 24.6% and in the pregnancy controls the
DTaP was 31.2%. Therefore, Peru currently has
around 683,081 unvaccinated children under 5
years of age at high risk of contracting diphtheria,
particularly those in congested urban areas [7].

In the two cases presented in this report, there was
an identifiable source of infection, their daughter,
who was diagnosed with diphtheria before them.
Neither of them had a medical history and did not
take any medication regularly. Although both par-
ents were asymptomatic during the anamnesis,
the physical examination revealed congestive
pharynx with hypertrophy of the right tonsil in
the father, and congestive pharynx with multiple
cervical lymph nodes in the mother, without evi-
dence of a thick gray layer in the pharynx or ton-
sils in both cases. The clinical presentations of oli-
go-asymptomatic diphtheria that could mimic vi-
ral pharyngitis are unusually described [3,9-12].
These isolated outbreaks in the world regions de-
scribed, of poor strategic implementation of vacci-
nation, without being able to administer DT vac-
cine booster in adolescents or adults, could allow
the resurgence of this immune preventable dis-
ease.

Among the immediate measures to be implement-
ed in the close contacts of a patient positive for
diphtheria are the culture of pharyngeal smears for
C. diphtheriae, the investigation of the completion of
the vaccination program against C. diphtheriae in
the history, the administration of a booster dose of
the vaccine according to age in case the last dose
had not been administered in the last five years,
and medical surveillance for seven days in order to
detect evidence of active disease. The data regard-
ing the benefit of diphtheria antitoxin (DAT) as
post-exposure prophylaxis between close contacts
is very limited, so it was not implemented in either
of the two cases presented [3, 5, 11].

Both parents obtained positive results for C. diph-
theriae and tox gene in the molecular PCR assay, for
which they were finally diagnosed with oligo-
symptomatic mild diphtheria pharyngitis and re-
ceived specific antibiotic treatment with oral
erythromycin 500 mg every 6 hours for 14 days.
Antibiotic therapy has three main benefits. The
first consists of directly destroying the bacteria,
avoiding the formation of new toxins; second, it
decreases and limits the extent of tissue damage;
finally, it reduces the risk of transmission of the
agent [1,3,4]. Another therapeutic option consists
of the application of 50,000 units/day of intrave-
nous penicillin G divided every 12 hours when
oral intake is not possible. Then, rotate to 250 mg
of oral VK penicillin (fasting) every 6 hours for 14
days, as long as oral intake is possible. Shorter
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courses of antibiotic treatment are not recom-
mended due to the higher probability of recur-
rence [1-3, 5].

This outbreak is of great importance and epidemi-
ological alert, demonstrating that the resurgence
of this rare disease could be explained by a de-
crease in vaccination coverage in children, defi-
cient national immunization programs in adults,
recent migration of the population, late recogni-
tion of a epidemic and irregular supply of vaccines
[3,5, 11].

In conclusion, these cases describe that oligo-
symptomatic diphtheria infection can occur in
adults and can be underdiagnosed due to the sim-
ilarity of pharyngeal infections of viral etiology. In
addition, in regions with a lower childhood im-
munization rate and without adequate immuniza-
tion booster compliance rates as established in the
national adult vaccination schedule, could allow
the resurgence of immune preventable diseases
that were eradicated several years ago.
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