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Fat and skin necrosis: A rare adverse event in a child due to
Tetanus and Diphtheria Vaccine
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ABSTRACT

Vaccines are the most economical and effective method applied to protect the health of society and the individual. The extended vaccination
program and our national immunization calendar in the eighth grade diphtheria-tetanus (DT & Td) vaccine adult-type are also used in this context.
Tetanus immunization is administered in the form of adult DT & Td after the age of 7-10 years. Since diphtheria toxoid is less in amount, it has fewer
side effects compared to diphtheria, tetanus, and pertussis (DTaP & Tdap) and DT & Td vaccines at this age. However, local skin infection is observed
in one out of every four people following vaccination applications, but there may be rare cases that progress to severe soft tissue infections. With
this case, we reported a rare case of DT & Td vaccination-associated deep wound infection in the skin and subcutaneous tissues that was admitted

to a pediatric outpatient clinic.
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Tetanus is an infectious disease caused by
the bacteria called Clostridium tetani that can be
prevented by vaccination and causes mortality
and morbidity worldwide.™

Vaccines are the most effective and safe
method for protecting the health of individuals
and communities, preventing the spread and
complications of infectious diseases, and achieving
sustainable health-based gains in countries.?
Since 2009, Turkey has also implemented an
“Expanded Immunization Program”, and with
successful vaccination programs, neonatal
tetanus, which causes high mortality in Turkish
children, has been eradicated. As part of this
program, the last dose of diphtheria-tetanus
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(DT & Td) vaccine for the childhood age group
is administered to 8t-grade students. In addition
to children, these vaccines are provided free of
charge to people of all ages in family medicine
centers.

Following vaccinations, both systemic (fever,
rash, headache, behavioral changes) and local
(pain, redness, swelling) symptoms can develop.®!
Local side effects, also known as Arthus reaction
or hypersensitivity reaction, occur especially
after the administration of DT & Td vaccines.
This is usually due to a high antibody response
following toxoid administration.! However,
tetanus immunization is administered as adult
tetanus toxoid after 7-10 years of age, and it
is known that it has fewer side effects than
diphtheria, tetanus, and pertussis (DTaP & Tdap)
and DT & Td vaccines at these ages due to
containing less diphtheria toxoid. According to
the Centers for Disease Control and Prevention
(CDC), most children do not experience any side
effects after receiving DTaP & Tdap. Mild side
mild effects such as redness, swelling, or pain at
the injection site, fever, or vomiting may occur.!!
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In this article, we present a 14-year-old
male patient who developed a local deep skin
infection as a side effect of the DT & Td vaccine
administered to the left arm deltoid region.

CASE REPORT

A 14-year-old male patient was admitted to
the pediatric outpatient clinic with complaints of
swelling, redness, and discharge on his left arm.
In his history, it was learned that the DT & Td
vaccine was administered within the scope of the
immunization program three weeks ago, and a
serous discharge wound that disrupted the skin
integrity two weeks later in the vaccinated area
on the left arm. The patient’s vaccinations were
administered in accordance with the childhood
immunization program, he had no previous
allergic reactions, and it was learned that there
were no similar local or systemic side effects
in classmates who participated in the same
vaccination practice. A written informed consent
was obtained from the patient.

His general condition was good on
physical examination; he was conscious, his
body temperature was 36.6°C, his pulse was
120/min, and his arterial blood pressure was
110/60 mmHg. In the area corresponding to
the deltoid part of the left arm, there were
erythema 3x3 cm in diameter, two in the
middle, a superficial diameter of 0.5x0.5 cm,
and a depth of 1.5 cm, extending to the skin and
subcutaneous tissue (Figure la). Other system
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examinations of the patient were normal. In
laboratory tests, hemoglobin was 14.3 g/dL,
hematocrit 42.6%, leukocyte count 7,230/mm?3,
MCV 86 fL, platelet count 335,000/mm? and
CRP 1.2 mg/L (negative). Blood glucose levels,
serum electrolytes, liver, and kidney function
tests were all within normal ranges. There was
no growth in the culture taken from the wound
site of the patient who had not previously used
antibiotics.

When the patient's medical history and physical
examination findings were considered, it was
thought that the patient had undesirable local side
effects as a result of DT & Td vaccination.

The patient was hospitalized. A tissue biopsy
was performed. In addition to a daily wound
dressing, intravenous ampicillin-sulbactam at
a dose of 100 mg/kg/day and oral ibuprofen
suspension at a dose of 10 mg/kg were
initiated. Due to the adverse effects of the
vaccines, the patient was reported to the
relevant Post-Vaccine Adverse Effects unit of
the Provincial Health Directorate. Tissue biopsy
was positive for fat necrosis was and the patient
was diagnosed with fat necrosis due to DT & Td
vaccination (Figure 2).

After 10 days of intravenous antibiotic therapy,
the patient's wound site showed significant
improvement, and he was discharged with the
recommendation of outpatient clinic control
(Figure 1b).

Figure 1. (a) Image of the wound at the time of the patient’s first hospital admission. (b) Photo of the wound on the 10t
day of treatment. (c) Photo of the wound at the end of treatment.
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Figure 2. Microscopic (histologic) descrlptlon. Hlstlocytes
show relatively uniform in size with round nuclei, fine
intracytoplasmic vacuoles and no indentation of the
nucleus areas based on time from injury. Intermediate
stage: Mixed inflammatory cell (H-E, x100).

During the physical examination of the
patient, who was given 60 mg/kg/day oral
amoxicillin-clavulanic acid maintenance therapy
for another week, a significant improvement in
the wound site was found (Figure 1c).

DISCUSSION

Tetanus-diphtheria vaccine is a toxoid vaccine
administered intramuscularly. Each 0.5 mL
single-dose contains diphtheria toxoid 6 Lf/mL
(>8 IU) and tetanus toxoid 20 Lf/mL (>40 IU).
After the vaccine injection, a few millimeters
of papule usually occur and disappears within
30 minutes. This local reaction in the skin
has been reported to occur in 90-95% of
vaccines. Vaccine-related local skin reactions
have generally been reported due to Bacille
Calmette-Guérin (BCG) vaccine, and local
swelling, redness, discharge occurs in the
application area within the first week after
vaccination. However, allergic reactions have
been reported rarely, both after DT & Td and
after DTaP & Tdap. These side effects emerge as
fever, restlessness, anorexia, and local reaction
(pain, redness, swelling), especially within the
first 24 hours of vaccine administration.®

According to 2017 data, the immunization
rate against DTaP & Tdap was 98% in Turkey,
92% in Europe, and 91% in the United

States.!!! Children’s tetanus vaccination practices
in Turkey are carried out at the months of two,
four, six, and 18 months, with four doses of
0.5 mL given intramuscularly. The DT & Td
vaccine is then administered as a booster to
school-age children between the ages of 11 and
12.1®1 The National Institutes of Health (NIH)
conducted a study on 1,015 children who were
vaccinated with DTaP & Tdap, and only 2%
of the children complained of swelling within
the first 48 hours. It has been reported that
fever in these patients is not prolonged and
high, and the complaint of swelling regressed
on the 4" day.”? According to another study,
most of the adverse effects associated with
DT & Td vaccination may be due to frequent
DTaP & Tdap vaccine doses, young age, female
gender, the amount of DT & Td toxoids, and
the high immunoglobulin E response generated
against these toxoids.!10:11]

Haber et al.'? conducted a study in which
evaluated the CDC’s Vaccine Adverse Event
Reporting System (VAERS) for tetanus in people
over the age of 65 between 2010 and 2018. In
this study there were a total of 1,798 reports of
side effects following DTaP & Tdap; 104 (6%) of
them were serious. The most common side effects
were erythema at the injection site (n=468, 26%),
pain at the injection site (n=335, 19%), swelling
(n=329, 18%), and were other than injection
site (n=321, 18%). Seven deaths were reported,
but none of them were directly related to DTaP
& Tdap. The most common of the neurological
side effects were infections (n=34, 35.1%) and
infestations (n=18, 18.6%).

Martin Arias et al.'® conducted a study in
the Spanish Pharmacovigilance System database
(FEDRA) to investigate the side effects of
vaccines. In this study, they reported 45 cases of
bursitis and other shoulder injuries that occurred
after intramuscular injection of the vaccine
into the deltoid muscle. All of the patients
were adults, with a median age of 53.6 years
(range, 22 to 89) and a majority of women
(71.1%) (range, 22 to 89%). The most frequently
reported vaccine side effects are influenza and
pneumococcus, followed by DTaP & Tdap,
DT & Td toxoid, human papillomavirus, and
hepatitis A vaccines, and bursitis is the most
common shoulder lesion. Most of the patients
needed medical care due to severe local pain
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and limitation of arm motion. In most cases,
symptoms started 48 hours after vaccination.

In the medical literature of local adverse
reactions reported as due to vaccines are
allergic reactions to vaccine adjuvants, vaccine
administration errors, inappropriate needle
size, and inappropriate needle length.!'41%
Hypersensitivity to aluminum salts following
vaccine administration may result in adverse
reactions such as delayed erythema, sterile
abscess, and subcutaneous nodules.'® There
have been reports of skin lesions induced by
aluminum salts in the vaccine in the literature.!-21

In our case, three weeks after the DT & Td
injection, there were two wound areas, each
around 5x5 mm in diameter, in the middle of an
erythematous swelling approximately 3x3 cm in
diameter, localized to the area, and 1.5 cm deep
into the subcutaneous tissues where the vaccine
was administered. There was no accompanying
organ involvement, fever, or lymphadenopathy.
Because of the depth of the wound and its
reach into the subcutaneous tissue, dressing and
intravenous ampicillin-sulbactam treatment were
started.

Our patient's lesion, which was being closely
monitored clinically, regressed rapidly in one
week and significantly improved after three
weeks. In our patient, the absence of growth in
the culture taken was interpreted as allergic skin
reaction and fat necrosis due to aluminum in the
foreground.

In conclusion, the reported case was who
developed a local skin lesion due to the DT & Td
vaccine, and no similar case from our country
could be found in the literature. The presented
case is a rare one, and its diagnosis and treatment
are mentioned in the light of the available
literature. Although adverse effects related to
the DT & Td vaccine are rare, it should be kept
in mind that the DT & Td vaccine with reduced
toxoid dose may cause local deep skin infections
in patients who are completely healthy, have
completed their childhood vaccinations, and have
previously received DTaP & Tdap vaccine.
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