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Accidental Overdose and
Improper Vaccination with BCG in

Childhood: Report of Three Cases

Cocuklukta BCG ile Kazara Doz Asimi ve
Uygun Olmayan Asilama: U¢ Vakanin Bildirimi

ABSTRACT Tuberculosis is a major health problem worldwide. Vaccination is a main strategy in
reducing the transmission rate. Adverse reactions associated with BCG vaccination have been well
documented, but events due to accidental overdose and/or improper vaccination are scarce in the
literature. We herein report three pediatric cases who were vaccinated improperly with an over-
dose BCG, developed cold abscesses at the injection sites and were treated with isoniazid only or
combined with rifampicin for six months. Physicians and other vaccine providers/administrators
should be encouraged to report events of overdose and/or improper administration to constitute a
guideline about treatment since there is no consensus regarding treatment of such complications.
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OZET Tiiberkiiloz tiim diinyada major bir saglik problemidir. Asilama bulas hizin1 azaltmakta ana
stratejidir. BCG agistyla iligkili advers reaksiyonlar iyi bir bi¢cimde belgelenmistir ama literatiirde ka-
zara doz agimi1 ve/veya uygun olmayan agilamaya bagh olaylar az sayidadir. Biz burada agir1 doz
BCG ile uygun olmayan bigimde asilanan, enjeksiyon yerlerinde soguk abseler gelisen ve ya tek ba-
sina izoniazid ile ya da izoniazid ile birlikte rifampisin ile alt1 ay boyunca tedavi edilen ti¢ pediyat-
rik vaka bildiriyoruz. Bu tiir komplikasyonlarin tedavisi hakkinda bir uzlag1 bulunmadigindan
hekimler ve asilar1 saglayan/uygulayan diger kisiler doz asim1 ve/veya uygun olmayan uygulama
olaylarimi bildirmeye tesvik edilmelidir.

Anahtar Kelimeler: BCG asisi; asir1 doz
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uberculosis, caused by Mycobacterium tuberculosis, is a major health

problem worldwide. One third of the world’s population is believed to

be infected by Mycobacterium tuberculosis.! Preventing the develop-
ment of tuberculosis by vaccination as well as proper diagnosis and treatment
of the disease are main strategies in reducing the transmission rate.

Bacillus Calmette-Guérin (BCG) was developed from Mycobacterium
bovisin 1908 and first used in 1921.%2 It is generally agreed that the vaccine
is effective against the disseminating disease and meningoencephalitis.® The
vaccine has been administered in a variety of ways in time. It was origi-
nally given orally, and subsequently has been administered intradermally
(ID) or subcutaneously (SC).2 There is a great worldwide experience with
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BCG vaccination, and it is generally considered as
a very safe vaccine with few side effects.® Adverse
reactions associated with BCG vaccine are more
common in younger persons and usually associated
with improper technique of administration.** Ho-
wever, adverse events due to accidental overdose
and/or improper vaccination are scarce in the medi-
cal literature. We herein report three pediatric cases
who were referred to the Pediatric Pulmonary Dise-
ases Unit of Hacettepe University after accidental
(intramuscularly [IM]) vaccination with an ID pre-
paration of BCG vaccine with overdoses. Informed
consents from the parents of the subjects were obta-
ined before reporting the patients.

I CASE REPORTS
CASE 1

A Human Immunodeficiency Virus (HIV)-negative
4-month-old boy born to a HIV-negative mother
was referred because of an accidental vaccination in
May 2001. He had been accidentally vaccinated with
an ID BCG preparation in a volume (0.5 ml) ten ti-
mes the recommended dose instead of a diphtheria,
pertussis and tetanus vaccine on his left deltoid mus-
cle at two months of age. He was put on isoniazid
treatment (5 mg/kg/d). Four months later, the pati-
ent was admitted for a swelling on his injection site.
An erythematous, soft, non-sore and mobile nodule
was determined at the middle part of his left delto-
id muscle region. Chest roentgenogram was normal.
Left deltoid muscle ultrasound (US) revealed a sub-
cutaneous (but seeding partly into the muscle) non-
vascularized hypo-echoic lesion with a diameter of
17x12x10 mm. Isoniazid treatment was completed
to six months. The nodule disappeared five months
after the cessation of the treatment. The patient is
currently healthy and 8 years old.

CASE 2

A HIV-negative 35-day-old boy whose mother was
also HIV-negative was referred very soon after an
accidental IM vaccination with an ID preparation
of BCG vaccine on his left upper leg with an amo-
unt of 0.5 ml (ten times the recommended dose) in-
stead of a hepatitis B vaccine in December 2007.
His chest X-ray was normal. The patient was pres-
cribed isoniazid and rifampicin (10 mg/kg/d) treat-
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ments. Two months after the vaccination, the pati-
ent was admitted for a nodule on his left upper leg.
A soft, non-sore, non-erythematous and mobile no-
dule was palpated. Left upper leg US revealed a
non-vascularized hypo-echoic lesion with a dia-
meter of 17x 7mm in the muscle. At his last visit in
February 2009, eight months after completing the
treatment period of six months, his physical exa-
mination was normal.

CASE 3

A HIV-negative 24-month-old girl who had been
accidentally (IM on her left deltoid muscle) vacci-
nated with an ID preparation of BCG vaccine with
an amount of 0.5 ml (five times the recommended
dose) instead of Haemophilus influenzae type B
vaccine at two months of age was referred in July
2008. Her mother was also HIV-negative. Her chest
roentgenogram was normal. She was put on isoni-
azid and rifampicin treatments. One month later,
her parents noticed a suppurative nodule on her
left shoulder and took her to a pediatrician. US re-
vealed a non-vascularized hypo-echoic lesion with
a diameter of 33 mm in her left deltoid muscle, and
it was surgically drained for two times by the same
doctor. At her last visit in January of 2009 soon af-
ter completing a 6-month treatment, her physical
examination was unremarkable.

I DISCUSSION

BCG vaccination is followed by a local reaction that
resolves without any sequelae.”? The development
of adverse events is associated with the concentra-
tion of bacilli, patient’s age (more common in yo-
unger subjects), strain, inappropriate application
(e.g., given SC instead of ID), and excessive dose
(the standard dose is 0.1 ml for children and adults,
and 0.05 ml for infants up to 12 months). These ad-
verse events range from slow-healing ulcers, hy-
pertrophy and/or suppuration of satellite lymph
nodes and localized abscess to hematogenous dis-
semination, when applied to a deeper skin layer or
to immunocompromised patients."¢

In the English literature there are very few re-
ports about overdose and/or improper application
of BCG vaccine, whether to treat these subjects,
and which drugs, if any, should be used.
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Puliyel et al.” have reported infants vaccinated
intradermally with a percutaneous BCG preparation
with a volume approximately five times the recom-
mended dose. They have reported axillary lympha-
denopathy, papules and ulcers of >10 mm in diameter,
abscesses, but not any specific treatment.

El Ouazzani et al.2 have reported 12 cases: Three
patients received 10 times the recommended dose of
BCG and the injection was too deep in nine cases. Six
of them had progressive ulceration, granuloma with
caseous necrosis, and one case had humeral osteitis
and received treatment for six months.

Revaccination with BCG may cause lesions si-
milar to those related with overdose vaccination.
In two revaccination studies.>!? ulcers, tuberculo-
sis-like cutaneous lesions, acute cutaneous erupti-
ons, subcutaneous cold and hot abscesses, keloid
and lupus-like reaction have been described. They
were treated with isoniazid alone or a combination
of anti-tuberculosis drugs.'

Erkul et al.! have reported five infants revac-
cinated with a volume five times the recommen-
ded dose, and only one of them had a cold abscess.

Recently a 14-year-old girl who was inadver-
tently immunised with an excessively large dose of
BCG vaccine and revealed a subcutaneous fluctuant
tender lump at the injection site was reported.!?
This lump was surgically excised within 12 h of im-

munisation and she was treated with isoniasid and
rifampicin for six weeks.

All of the patients in our report were in the in-
fancy period. As it is clear from the previously re-
ported cases referenced in this manuscript that
there is no consensus about the choice of treatment
and the duration of chemotherapy for the treatment
of overdose and/or improper vaccination with BCG,
therefore we treated case 1 with isoniazid alone si-
milar to the treatment of latent tuberculous infecti-
on, and the other two cases with a combination of
isoniazid and rifampicin for six months. The treat-
ment with two anti-tuberculous agents for six
months could be considered too much longer for so-
me physicians, but we decided this period of treat-
ment after considering the physiological immune
deficiency during infancy. All three patients revea-
led cold abscesses at the injection sites at presenta-
tion, but all healed without any sequelae.

In conclusion, overdose and/or improper ad-
ministration of BCG vaccine in childhood, both
worrisome for the healthcare professionals and pa-
rents involved, may result in mild or serious adver-
se reactions. There is no consensus regarding
treatment of these complications. Physicians and
other vaccine providers/administrators should be
encouraged to report events of overdose and/or im-
proper administration to constitute a consensus
about treatment.
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