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ABSTRACT

Twenty patients were diagnosed as having local cutaneous complications. Abscess formation (30%), localized inflammation signs (45%), purulent
discharge (10%), crust (10%) and eczematous lesion (5%) were found as local cutaneous complications. Drainage was performed in 14 (70%)
patients. Oral amoxicillin clavunate therapy was given to four (20%) patients due to isolating Staphylococcus aureus (2/4), Staphylococcus
hominis (1/4), and Exiguobacterium aurantiacum (1/4) from the drainage or purulent discharge culture. Anti-tuberculosis drugs (isoniazid and
rifampicin) were used in six (30%) patients. Five of them had positive acid-resistant bacilli, tuberculosis polymerase chain reaction or tuberculosis
culture results and one (5%) patient was diagnosed as having a lupus vulgaris because histopathological examination of his lesion showed
granulomatous dermatitis. In addition, there was no lesion to drain in four (20%) patients and they were followed without treatment. On follow-up,
all lesions completely recovered. There is no still consensus about treatment of the local complication after BCG vaccine. In our study, some
complications improved with conservative treatment. However, drainage, anti-tuberculosis drugs and antibiotic treatments were needed in some
cases. As a result, treatment should be decided to each patient's clinical symptoms and underlying disease. Bacille Calmette-Guerin (BCG) vaccine
may cause some cutaneous complications at the injection site. Although some of these are normal reactions, unexpected complications may be
seen. Clinical features, treatment modalities and outcomes of these complications have not been clearly defined in literature. We aimed to
determine the local cutaneous complications after BCG vaccine and clinical experiences in our hospital. Between May 2014 and December 2017,
previously healthy children aged older than 2 months, without underlying disease or drug use history, who were admitted with localized cutaneous
complications after BCG vaccine, were retrospectively analyzed. Demographic and clinical features, laboratory findings, treatments and outcomes

were collected from database.
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INTRODUCTION

BCG is a live attenuated Mycobacterium bovis vaccine which helps to
protect children from meningitis and disseminated tuberculosis.
However, this vaccine does not prevent primary M. tuberculosis
infection or reactivation of latent tuberculosis [1]. In Turkey, 0.05 mL
BCG strain has been administered by intradermal injection at all 2-
month-old healthy infants. It is not given in younger than 2 months
infants because of technical problems, high risk of complications and
inadequate immune response. Some local cutaneous reactions may be
seen in 2 - 3 weeks after vaccination. Pustules may occur at the
injection site, and then they may be ulcerated. These lesions heal with
scar in approximately 3 months. Although BCG vaccine complications
are so rare, in literature erythema, soreness, abscess formation,
purulent drainage, ulcer, keloid scar, blistering, regional
lymphadenopathy, disseminated BCG-itis, osteomyelitis and osteitis
have been reported in some cases [3-9]. There is no consensus on the
treatment of local complications of BCG vaccine. In this study, we
aimed to determine the local reactions after BCG vaccination and
clinical outcomes in our hospital. Mycobacterium tuberculosis
remains an important problem worldwide [1]. Especially in
developing countries with a high incidence of tuberculosis, the World
Health Organization recommends that Bacille Calmette-Guerin
(BCG) vaccine should be administered as soon as possible in all
newborns [2].

MATERIALSAND METHODS

Analysis of lymphocyte subsets, serum immunoglobulins (Ig) G, A,
M, E, complement 3, complement 4 and measuring the 50% hemolytic
complement levels, T-cell receptor excision circles test, neutrophil
oxidative burst test, lymphoblastic transformation test, CD212
expression of lymphocytes after 72 h culture with phytohemagglutinin
and anti-human immunodeficiency virus (HIV) were performed.
Drainage was performed in all patients with abscess formation and
localized inflammation signs, except one patient who had no lesion
that could be drained, and only localized redness was present. All
samples were stained with Erlich-Ziehl-Neelsen method to identify
acid-resistant bacilli (ARB). In addition to abscess culture,
tuberculosis polymerase chain reaction (PCR) and tuberculosis culture
were performed from the drainage material. Tuberculosis skin test
(TST) was made and chest X-ray was performed in all patients. When
the microorganism was isolated from the drainage culture, appropriate
antibiotics were used and at least one of the results of ARB,

tuberculosis PCR and tuberculosis culture was positive, and the patient
was treated with anti-tuberculosis treatment. Ethics committee
approval which included the principles of the Helsinki was taken.

Patients' results were evaluated with the SPSS program and statistical
analysis was expressed as number of observations (n), mean + standard
deviation (SD), median and minimum-maximum values M (min-
max).

Our center is a tertiary care hospital which has 280-bed capacity and
215,000 pediatric patients have been admitted per year. Between May
2014 and December 2017, patients who were admitted with localized
cutaneous complications of BCG vaccine were analyzed. Previously
healthy children aged older than 2 months, without any underlying
disease, history of ill- nesses or drug use, and abnormal findings who
developed cutaneous lesions at the vaccinated area after BCG
vaccination, were included in the study. Demographic and clinical
features, personal and family history, laboratory findings, treatments
and clinical outcomes were noted from database. Patients who were
diagnosed as having congenital or acquired immune deficiency,
disseminated BCG disease, lymphadenitis, osteitis or other BCG
vaccine complications except cutaneous lesions and/or had underlying
disease were excluded from the study. All patients received BCG
vaccine at 2 months of age. Local cutaneous complications were
identified as localized inflammation signs, abscess, purulent discharge,
crust, lupoid reaction and eczema vaccinatum. All patients were
evaluated for immune deficiency.

Figure 1. Localized abscess formation at the BCG vaccination site.
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RESULTS

All patients did not have any family history. Anti-HIV test was
negative and chest X-ray was normal in all children. Abscess
formation was detected in six (30%) patients. Drainage was performed
in all these patients (Fig. 1). At least one of ARB strain, tuberculosis
PCR or tuberculosis culture was positive in four (20%) of them who
were treated with isoniazid and rifampicin for 3 months. Two (10%)
patients were treated with oral amoxicillin-clavulanic acid for 10 days
because of isolating Staphylococcus hominis in one patient and
Exiguobacterium aurantiacum in the other patient from the drainage
culture. In this study, 22 patients were diagnosed as having local
cutaneous complications after BCG vaccine. However, two of them
were excluded due to underlying immunodeficiency. Totally 20
patients without previously known disease or drug use story were
included in the study. The overall annual incidence rate of BCG
vaccine complications in the area that the hospital serves is detected as
1.33 per 100,000 pediatric population. The mean age was 6.6 + 2.33
months. The mean development time of complications was 4.13 + 1.97
months. Nine (45%) patients were boys.

F_igure 2. Eczematous locally squamous lesion at the BCG vaccination

site.
Localized inflammation signs like hyperemia, swelling or heat
increase at the injection site were detected in nine (45%) patients.
Drainage was performed in eight of them. However, one patient with
only localized hyperemia who had no lesion that could be drained was
followed without treatment. ARB strain, tuberculosis PCR and
tuberculosis culture were positive in one (5%) patient who was treated
with isoniazid and rifampicin for 3 months.

Table 1. Clinical Characteristics of Patients With BCG Vaccine Complications and Treatment Modalities

Cases Age Time of onset of the disease  Physical examination Treatment

Casel  Smonths  2months 15 % 1.5 cm abscess Drainage, INAH, Rif

Case 2 9 months 2 months 5% 5cm purulent dsscharge Amexicillin-clavulanate

Cased  Gmonths  2mouths 1% 1 em hyperemia, swelling Drainage

Cased 6 months 2 moaths 1% 1 erust Follow without treatment

Case 5 11 months 6 months 4 % 4 cm eczematous lesion INAH, Rif SAM

Case6  Smonts  4moaths 0.5%0.5 cm byperemia, swelling  Recusent drainage, INAH, Rif
Case?  3monhs  2months 05705 cm byperemia Follow without treatment

Case 8 S months 3 months 1 % 1 cm abscess Dramage, amoxicillin-clavulanate
Case 9 6 months 5 months 1% 1 cm abscess. Drainage, amoxicillin-clavulanate
Case 10 4 months 4 months 03 %03 cm hyperemia, swelling  Drainage

Case 11 5 months 5 months 1 % 1 cm abscess Recument dramage, INAH, Raf
Casel2  7mons 7 moaths 0.5%0.5 cm byperemia, swelling  Drainage

Casel3s  Tmonths  7months 1% 1 cm byperemia, swelling Drainage. amosicillin-clavulanate
Case 14 S months 4 months 1 % 1 cm abscess Recurrent dramage, INAH, Raf

Follow without treatuseat
Recurrent drainage, INAH, Rif
0.5 %05 cm byperemia, swelling  Recusreat drainage

1% 1.5 cm hyperemia, swelling Recumrent drainage

0.5 % 0.5 em purulan discharge Drainage

Follow without reatment

Case 15 12 months 2 months
Casel6  Omonths 9 months
Casel7  Smenths  6moaths
Case 18 6 months 5 months
Casel9  4menths 4 mooths
Case20  4monhs  4mouths

0.50.5 em swelling
2 x 2 cm abscess

The patient was diagnosed as having a lupus vulgaris. Thus,
intravenous sulbactam ampicillin was given for 7 days. In addition,
anti-tuberculosis drugs (isoniazid and rifampicin) were used for 6
months. In addition to the above physical examination findings, no
other abnormality such as lymphedema was found in the patients.
Totally applied treatments were as follows: drainage in 14 (70%)
patients, oral amoxicillin clavunate therapy in four (20%) patients, and
anti-tuberculosis drugs in six (30%) patients. In addition, four (20%)
patients were followed without treatment. All patients were followed
for 6 months and they completely recovered without complications.
Clinical characteristics of patients and treatment modalities are
summarized in Table 1. Purulent discharge was detected in two (10%)
patients. In all of them, S. aureus was isolated from swab culture and
oral amoxicillin-clavulanic acid treatment was given for 10 days.
Eczematous lesion was detected in one (5%) patient who had positive
TST (17 mm) result (Fig. 2). Histopathological examination of this
lesion showed granulomatous dermatitis.

DISCUSSION
After BCG vaccination, several complications are reported in

literature. Venkataraman et al found between January 2008 and
December 2013, 60 children presented with adverse vaccine reaction.
Isolated injection site reactions occurred in 18 (30%) children and
isolated axillary lymphadenitis was detected in 39 (65%) children. All
patients with isolated injection site reactions were treated as follows:
16 (88%) conservative therapy, one (6%) anti-tuberculosis treatment
and one (6%) only aspiration. Seventeen (95%) patients completely
recovered. One patient was admitted to hospital again because of
swelling at the injection site. After total excision, the lesion healed with
scar. As a result, “watch and wait” was recommended for isolated
injection site reactions [19]. Daoud showed regional lymphadenitis
(61.3%), local abscess (21.3%), local ulcer (11.5%), keloid scar (5.3%)
and disseminated disease (0.4%) were found as complications after
BCG vaccine [20]. Our patients did not have any localized
lymphadenopathy or disseminated BCG disease. We believe that this
difference may be explained with the fact that the patients who had
only cutaneous lesions were included.

Treatment of cutaneous complications after BCG vaccine is unclear. In
literature anti-tuberculosis drugs are not recommended for routine
treatment of local complications. Low penetration of anti-tuberculosis
drugs into the abscess cavity and pyrazinamide resistance of M. bovis
strains are some problems [5, 21]. Early drainage is recommended for
abscess formation and suppurative lymphadenitis [5]. Needle
aspiration of abscess helps rapidly recovery. Although most infants
recover with one aspiration, repeated aspiration may be needed [22].
Cuello-Garcia et al found isoniazid injection after aspiration may be
useful, but there are limited data in literature [5]. In our study, oral
isoniazid and rifampicin treatments were given to six (30%) patients.
One of them had histopathology findings such as granulomatous
dermatitis. Five of them had positive at least one of ARB, tuberculosis
PCR or tuberculosis culture results. We believe that this positivity was
caused by M. bovis as well, but we could not identify the type of M.
tuberculosis complex. The patients were treated with anti-tuberculosis
drugs to obtain rapid clinical response for 3 months.

All patients completely recovered without complications. Lupus
vulgaris is a common clinical type of cutaneous tuberculosis. Although
itisrare, it may be seen after BCG vaccination. Anti-tuberculosis drugs
are used for treatment [23]. In our patient with lupus vulgaris, clinical
findings recovered with isoniazid and rifampicin treatments. There
were some limitations in our study. Few patients were included. In
addition, we obtained different results from the literature because the
patients with immunodeficiency, were excluded from our study. The
approach to BCG vaccination reactions is clearly known in
immunocompromised children. However, in healthy children, there
were limited data in the literature In many countries, BCG vaccine is
administered in routine since 1952, single dose is applied in all healthy
2-month-old infants since 2006 [10]. Several complications have been
reported after the routine immunization program of BCG vaccine.
Although some of these are normal vaccine reactions, unexpected
complications have been noted [3-9]. Adverse reactions may be
affected with some factors like patient's age, vaccine strains, dosage,
erroneous administration, and disturbance of cellular immunity [11].
Some studies suggested that if the dosage of BCG vaccine is reduced,
frequency of complications may be decreased [12, 13].

BCG vaccine can cause mild and severe complications. Mild
complications include regional lymphadenitis, cutaneous lesions such
as hyperemia, swelling, soreness, abscess formation, keloid and blister
formation at the injection site, and eczema vaccinatum which are
considered as normal vaccine reactions. Incidence of mild
complications is estimated to be less than 1/1,000. Local ulceration at
the vaccination site, suppurative lymphadenitis, osteitis,
osteomyelitis, and disseminated BCG infection are severe
complications which occur in approximately two cases per 1 million
vaccinations [ 14]. Severe complications are more seen in patients with
immunodeficiency disorders [15, 16]. Susceptibility to infections
increases in patients with primary immune deficiency. Especially
children with T cells deficiency have high risk for mycobacterial
infections. Severe combined immunodeficiency (SCID), chronic
granulomatous disease, complete DiGeorge syndrome, Mendelian
susceptibility to mycobacterial disease and acquired
immunodeficiency syndrome are some diseases which have increased
risk for disseminated BCG infections [16, 17]. In addition, M.
tuberculosis is an important cause of morbidity and mortality in HIV-
infected children [16]. Treatment of cutaneous complications after
BCG vaccine is unclear.
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The majority of reactions to the vaccine are localized and self-limited,
and in most cases observation for 4 — 6 months is usually sufficient [2].
Although non-specific eruptions heal spontaneously, some
complications require treatment. In our study, drainage (70%) was
performed in patients who had abscess formation and localized
inflammation signs. Amoxicillin clavunate (20%) was given to
positive purulent discharge culture results. Anti-tuberculosis drugs
were used in six (30%) patients. In addition, there was no lesion to
drain in four (20%) patients and they were followed without treatment.

The reasons why our results differ from the literature data are as
follows: 1) most patients presented with abscess and localized
inflammation; and 2) their parents were agitated, and drainage was
performed early to obtain rapid clinical response. Ying et al showed
BCG complications were seen in more than 40% patients with primary
immune deficiency [18]. Shahmohammadi et al reported primary
immune deficiency was detected to be responsible for 59% of patients
with disseminated BCG infection. Additionally SCID was the most
causative immune deficiency for BCG vaccine complications [7].
Marciano et al reported after vaccination various BCG associated
manifestations were seen in half of the patients with SCID. Localized
disease occurred in one-third of patients and disseminated disease was
seen in two-thirds [3]. In the above studies, primer
immunodeficiencies were detected frequently causative for BCG
complications. Our results were different, because the patients with
immunodeficiency were excluded. In the literature, many studies
about the treatment of BCG vaccine complications in
immunocompromised patients have been reported. However, there are
limited data on the approach in healthy children. For this reason, we
aimed to determine our clinical experience in BGC vaccine reactions
in healthy children and we excluded immunosuppressed patients from
this study.

CONCLUSION

Anti-tuberculosis treatment or antibiotic drugs are necessary in some
cases with positive drainage culture, ARB, tuberculosis PCR or
tuberculosis culture results. Although cutaneous complications of
BGC vaccine may be various, underlying diseases and complications
should be the most important guides for treatment. BCG vaccine may
cause some adverse reactions at the vaccination site. Hyperemia and
swelling, heat increase, abscess formation, crust, lupoid reaction, and
eczema vaccinatum may be seen as complications. While reactions are
usually mild, serious complications may also occur. Although most
complications improve with conservative treatment, suppurative
lymphadenitis, localized abscess and localized inflammation
formation mostly require drainage.
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