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Abstract

Background: 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 com-
plications have not been clearly defined in literature. We aimed to 
determine the local cutaneous complications after BCG vaccine and 
clinical experiences in our hospital.

Methods: Between May 2013 and December 2016, previously 
healthy children aged older than 2 months, without underlying dis-
ease or drug use history, who were admitted with localized cutaneous 
complications after BCG vaccine, were retrospectively analyzed. De-
mographic and clinical features, laboratory findings, treatments and 
outcomes were collected from database.

Results: 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 ther-
apy was given to four (20%) patients due to isolating Staphylococ-
cus 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, tuber-
culosis 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.

Conclusions: 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-tu-
berculosis 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.
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Introduction

Mycobacterium tuberculosis remains an important problem 
worldwide [1]. Especially in developing countries with a high 
incidence of tuberculosis, the World Health Organization rec-
ommends that Bacille Calmette-Guerin (BCG) vaccine should 
be administered as soon as possible in all newborns [2]. BCG 
is a live attenuated Mycobacterium bovis vaccine which helps 
to protect children from meningitis and disseminated tuber-
culosis. 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 com-
plications are so rare, in literature erythema, soreness, abscess 
formation, purulent drainage, ulcer, keloid scar, blistering, re-
gional 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.

Materials and Methods

Our center is a tertiary care hospital which has 280-bed ca-
pacity and 215,000 pediatric patients have been admitted per 
year. Between May 2013 and December 2016, 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-

Manuscript submitted October 4, 2017, accepted October 31, 2017

aDepartment of Pediatric Infectious Diseases, Ankara University Medical 
School, Ankara, Turkey
bCorresponding Author: Tugce Tural-Kara, Department of Pediatric Infectious 
Diseases, Ankara University Medical School, Sancak Mahallesi 542, Sokak 
No. 6/4 Cankaya, Ankara, Turkey. Email: tugcetural@hotmail.com

doi: https://doi.org/10.14740/ijcp279w



Articles © The authors   |   Journal compilation © Int J Clin Pediatr and Elmer Press Inc™   |   www.theijcp.org38

BCG Vaccine Complications Int J Clin Pediatr. 2017;6(3-4):37-41

nesses or drug use, and abnormal findings who developed cu-
taneous 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 de-
ficiency, 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 inflam-
mation signs, abscess, purulent discharge, crust, lupoid reac-
tion and eczema vaccinatum.

All patients were evaluated for immune deficiency. Analy-
sis 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 transforma-
tion 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 for-
mation 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 mi-
croorganism was isolated from the drainage culture, appropri-
ate 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 observa-
tions (n), mean ± standard deviation (SD), median and mini-
mum-maximum values M (min-max).

Results

In this study, 22 patients were diagnosed as having local cutane-
ous 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 compli-
cations was 4.13 ± 1.97 months. Nine (45%) patients were boys. 
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 iso-
niazid and rifampicin for 3 months. Two (10%) patients were 
treated with oral amoxicillin-clavulanic acid for 10 days be-
cause of isolating Staphylococcus hominis in one patient and 
Exiguobacterium aurantiacum in the other patient from the 
drainage culture.

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 posi-
tive in one (5%) patient who was treated with isoniazid and 
rifampicin for 3 months.

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. 
The patient was diagnosed as having a lupus vulgaris. Thus, 
intravenous sulbactam ampicillin was given for 7 days. In ad-
dition, 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 pa-
tients. 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%) pa-
tients. In addition, four (20%) patients were followed without 
treatment.

All patients were followed for 6 months and they com-
pletely recovered without complications. Clinical character-
istics of patients and treatment modalities are summarized in 
Table 1.

Discussion

In many countries, BCG vaccine is administered in routine 

Figure 1. Localized abscess formation at the BCG vaccination site.
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immunization programs. Although it has been used in Turkey 
since 1952, single dose is applied in all healthy 2-month-old 
infants since 2006 [10]. Several complications have been re-
ported after the routine immunization program of BCG vac-
cine. Although some of these are normal vaccine reactions, 
unexpected complications have been noted [3-9]. Adverse re-
actions may be affected with some factors like patient’s age, 
vaccine strains, dosage, erroneous administration, and distur-

bance of cellular immunity [11]. Some studies suggested that if 
the dosage of BCG vaccine is reduced, frequency of complica-
tions may be decreased [12, 13].

BCG vaccine can cause mild and severe complications. 
Mild complications include regional lymphadenitis, cutane-
ous lesions such as hyperemia, swelling, soreness, abscess 
formation, keloid and blister formation at the injection site, 
and eczema vaccinatum which are considered as normal vac-
cine 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 im-
munodeficiency disorders [15, 16]. Susceptibility to infec-
tions 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. The majority of reactions to the vaccine are local-
ized and self-limited, and in most cases observation for 4 - 6 

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

Cases Age Time of onset of the disease Physical examination Treatment
Case 1 8 months 2 months 1.5 × 1.5 cm abscess Drainage, INAH, Rif
Case 2 9 months 2 months 5 × 5 cm purulent discharge Amoxicillin-clavulanate
Case 3 6 months 2 months 1 × 1 cm hyperemia, swelling Drainage
Case 4 6 months 2 months 1 × 1 crust Follow without treatment
Case 5 11 months 6 months 4 × 4 cm eczematous lesion INAH, Rif, SAM
Case 6 5 months 4 months 0.5 × 0.5 cm hyperemia, swelling Recurrent drainage, INAH, Rif
Case 7 3 months 2 months 0.5 × 0.5 cm hyperemia Follow without treatment
Case 8 5 months 3 months 1 × 1 cm abscess Drainage, amoxicillin-clavulanate
Case 9 6 months 5 months 1 × 1 cm abscess Drainage, amoxicillin-clavulanate
Case 10 4 months 4 months 0.3 × 0.3 cm hyperemia, swelling Drainage
Case 11 5 months 5 months 1 × 1 cm abscess Recurrent drainage, INAH, Rif
Case 12 7 monts 7 months 0.5 × 0.5 cm hyperemia, swelling Drainage
Case 13 7 months 7 months 1 × 1 cm hyperemia, swelling Drainage, amoxicillin-clavulanate
Case 14 5 months 4 months 1 × 1 cm abscess Recurrent drainage, INAH, Rif
Case 15 12 months 2 months 0.5 × 0.5 cm swelling Follow without treatment
Case 16 9 months 9 months 2 × 2 cm abscess Recurrent drainage, INAH, Rif
Case 17 8 months 6 months 0.5 × 0.5 cm hyperemia, swelling Recurrent drainage
Case 18 6 months 5 months 1 × 1.5 cm hyperemia, swelling Recurrent drainage
Case 19 4 months 4 months 0.5 × 0.5 cm purulan discharge Drainage
Case 20 4 months 4 months 0.5 × 0.5 cm crust Follow without treatment

INAH: isoniazid; Rif: rifampin; SAM: sulbactam ampicillin.

Figure 2. Eczematous locally squamous lesion at the BCG vaccination 
site.
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months is usually sufficient [2]. Although non-specific erup-
tions heal spontaneously, some complications require treat-
ment. 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 lo-
calized 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 im-
mune deficiency for BCG vaccine complications [7]. Marciano 
et al reported after vaccination various BCG associated mani-
festations were seen in half of the patients with SCID. Localized 
disease occurred in one-third of patients and disseminated dis-
ease was seen in two-thirds [3]. In the above studies, primer im-
munodeficiencies 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 im-
munosuppressed patients from this study.

After BCG vaccination, several complications are report-
ed 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 de-
tected 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 recov-
ered. 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 recom-
mended 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 af-
ter 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 pa-
tients who had only cutaneous lesions were included.

Treatment of cutaneous complications after BCG vaccine 
is unclear. In literature anti-tuberculosis drugs are not recom-
mended for routine treatment of local complications. Low pen-
etration 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 ab-
scess helps rapidly recovery. Although most infants recover 

with one aspiration, repeated aspiration may be needed [22].
Cuello-Garcia et al found isoniazid injection after aspira-

tion 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 tuberculo-
sis 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-tu-
berculosis drugs to obtain rapid clinical response for 3 months. 
All patients completely recovered without complications.

Lupus vulgaris is a common clinical type of cutaneous tu-
berculosis. Although it is rare, it may be seen after BCG vac-
cination. 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 vaccina-
tion reactions is clearly known in immunocompromised chil-
dren. However, in healthy children, there were limited data in 
the literature.

Conclusion

BCG vaccine may cause some adverse reactions at the vac-
cination 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 compli-
cations improve with conservative treatment, suppurative lym-
phadenitis, localized abscess and localized inflammation for-
mation mostly require drainage. Anti-tuberculosis treatment 
or antibiotic drugs are necessary in some cases with positive 
drainage culture, ARB, tuberculosis PCR or tuberculosis cul-
ture results. Although cutaneous complications of BGC vac-
cine may be various, underlying diseases and complications 
should be the most important guides for treatment.
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