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ABSTRACT
Bacille Calmette-Guérin (BCG) vaccine is part of the immunisation schedule in India. It is a live-attenuated vaccine with very few 
adverse reactions, one of which is BCG adenitis. The intriguing fact is that there has been a sudden upsurge in the number of BCG 
adenitis cases (two males and two female children), with four reported cases within three months (March 2023-June 2023). There 
were two male and two female children, aged between 2-8 months. All of them presented with left axillary swelling, and all but one 
had low grade fever only in the initial days. They all had a healed BCG vaccination scar on their left arm. Fine Needle Aspiration 
Cytology (FNAC) showed multiple epithelioid granulomas and, in some cases, frank caseation necrosis with the demonstration of 
tubercle bacilli using either Ziehl-Neelsen (Z-N) stain or Cartridge-based Nucleic Acid Amplification Test (CBNAAT). These cases 
mostly benefited from pus aspiration from the swelling site, with no definite role for oral antibiotics. Proper training of nursing or 
paramedical staff regarding vaccination technique and dosage, proper maternal and child healthcare, early detection of these 
cases with a high index of suspicion, as well as adequate knowledge of the treating doctors and parents/caregivers, may help in 
prompt management of these cases in future occurrences.

INTRODUCTION
The BCG vaccine was incorporated as part of the World Health 
Organisation’s (WHO) immunisation programme to strengthen the 
fight against childhood tuberculosis in developing countries [1]. It is 
considered a very safe vaccine with low rates of adverse reactions 
[2]. However, BCG adenitis is the development of ipsilateral regional 
lymph node enlargement following BCG vaccination [3]. After 
inoculation of BCG, there is rapid multiplication of live attenuated 
bovine mycobacteria, which are then transported to regional lymph 
nodes and disseminated through the blood, resulting in small foci 
in various organs. BCG vaccination and mild glandular enlargement 
are part of the normal response that corresponds with the primary 
complex of natural tuberculous infection. BCG adenitis is used to 
describe this pathological entity when this reaction is exacerbated, 
leading to unpleasant symptoms [4]. With proper vaccination 
schedules, sanitation practices, and good antenatal and postnatal 
care, BCG adenitis is not commonly encountered in today’s medical 
practice. However, a few cases have been reported within a span 
of three months from March 2023 to June 2023, which were 
highlighted in the present series.

The study consisted of four cases of BCG adenitis referred from the 
Paediatrics clinic to the Department of Pathology for a Fine Needle 
Aspiration (FNA) procedure. The FNA procedure was explained to 
the legal guardians and performed after obtaining their consent. 
The local area of the swelling was cleaned with spirit, and with 
proper aseptic precautions, a 23 Gauge needle fitted in a cytology 
aspiration gun was used to aspirate material, followed by smear 
preparation on glass slides. A second attempt at aspiration was 
also made to retrieve material for CBNAAT. The air-dried smears 
were then stained using Leishman-Giemsa stain and Z-N stain. The 
reporting was based on smear findings and CBNAAT results, which 
were tabulated separately in a master sheet. Written consent was 
obtained from each legal guardian while dispatching the report, 
confirming their willingness to participate in the case series.

Case 1
A two-month-old female child was brought to the Outpatient 
Department (OPD) of Paediatrics with complaints of left axillary 

swelling, initially accompanied by a low-grade fever, for the last six 
weeks following BCG vaccination. The patient was unresponsive to 
oral antibiotic therapy, with a body weight of 5 kg and developmental 
milestones within normal limits. The BCG vaccination scar had 
healed with no signs of inflammation. The birth weight was 2.5 kg, 
and the pregnancy with labour was uneventful. The patient was 
referred to the FNAC clinic for aspiration from the axillary swelling 
for cytological study. The swelling measured (3×3) cm and was a 
soft swelling with features of inflammation, including erythema of the 
skin [Table/Fig-1]. The aspirate was pus.

[Table/Fig-1]:	 Left axillary swelling with superficial erythema and pus-point.
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The cytological study showed multiple epithelioid granulomas 
[Table/Fig-2] in the background of lymphoid cells and necrosis. 
The Z-N stain was non contributory. CBNAAT was positive for 
tubercle bacilli. The findings were consistent with BCG adenitis. The 
patient was treated with multiple aspirates of pus from the site of 
swelling, leading to gradual remission of symptoms over a period 
of eight weeks. No oral antibiotic medication was prescribed at the 
discretion of the treating physician.

Case 3
An eight-month-old male child was referred from the OPD of 
Paediatrics with complaints of left axillary swelling persisting for six 
weeks, which did not resolve with multiple courses of antibiotics. 
There was no associated fever. An unremarkable scar was observed 
at the BCG vaccination site. The body weight was normal for his age 
(9 kg), and the developmental milestones were normal. The birth 
weight was also normal (3 kg), and the pregnancy was uneventful.

During the examination, the swelling measured 1×1 cm and was soft, 
with unremarkable superficial skin. The aspirate revealed pus, followed 
by a reduction in size. Stained smears showed caseation necrosis 
with suppurative inflammation [Table/Fig-5]. Some collections of 
macrophages were observed, but no well-defined epithelioid granuloma 
was visualised in the smears. The Z-N stain was non contributory. 
CBNAAT showed positivity for tubercle bacilli. The diagnosis was 
consistent with BCG adenitis.

[Table/Fig-2]:	 Collection of epithelioid histiocytes in cytological smears of first case 
(Leishman-Giemsa stain, 100X magnification).

Case 2
The parents of a three-month-old female child complained of left 
axillary swelling for 10 days, associated with a low-grade rise in 
temperature for the initial two days. Her body weight was 4.9 kg, 
which is lower than expected, but there was no developmental 
delay. A healed scar at the BCG vaccination site was observed. 
However, her birth weight was normal (2.9 kg), and the labour with 
the postpartum period was uneventful. She was advised to undergo 
a Complete Blood Count (CBC), which showed anaemia with a 
Haemoglobin (Hb) level of 7.9 gm/dL.

During the examination at the FNAC clinic, the swelling was 
measured at 2×2 cm and was firm [Table/Fig-3], and the aspirate 
was fluidic. The Leishman-Giemsa stain of the smear showed 
epithelioid granulomas in a background of caseation necrosis [Table/
Fig-4]. The Z-N stained smear showed scanty AFB. The diagnosis 
was consistent with the clinical picture of BCG adenitis. The patient 
was prophylactically treated with Beta-lactam antibiotics, namely 
amoxicillin and clavulanic acid, at a rate of 50 mg/kg every eight 
hours for seven days. She was followed-up for six weeks, during 
which there was a gradual reduction in the swelling.

[Table/Fig-3]:	 Firm, 2×2 cm left axillary swelling.

[Table/Fig-4]:	 Epithelioid granuloma in the aspirated smear (Leishman-Giemsa stain, 
100X magnification).

[Table/Fig-5]:	 Caseation necrosis with superadded inflammation (Leishman-Giemsa 
stain, 100X magnification).

The patient was watchfully followed-up in the OPD, and complete 
remission was achieved within three weeks. No further medical 
treatment was required as the swelling reduced following pus 
aspiration.

Case 4
A three-month-old male child was brought to the pediatrician by 
his parents with symptoms of left axillary swelling persisting for one 
month, accompanied by low-grade fever for the initial five days. The 
baby weighed 6 kg, and a healed BCG vaccine scar was observed 
[Table/Fig-6]. The delivery was a term normal delivery, and the birth 
weight was 2.9 kg. On palpation, the swelling measured 2.5×2 cm 
with inflamed superficial skin. The aspirate consisted of blood-mixed 
pus. Cytology smears showed multiple epithelioid granulomas 
[Table/Fig-7] along with added inflammation. The Z-N stain revealed 
positivity for AFB [Table/Fig-8]. The diagnosis was BCG adenitis.
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The patient was treated with incision and drainage, along with a 
course of Beta-lactam antibiotics (amoxicillin and clavulanic acid at 
a rate of 50 mg/kg every eight hours for five days). Within eight 
weeks, complete remission was achieved. All the above findings 
have been summarised in the table below [Table/Fig-9].

DISCUSSION
The BCG vaccine is a live-attenuated form of Mycobacterium 
bovis, with the presence of multiple strains such as Pasteur strain 
1173, Danish strain 1331, Glaxo strain 1077, etc. The vaccine is 
administered at a concentration of 50 thousand to three million live 
particles per dosage [5]. There are several factors that can influence 
the complications associated with BCG vaccination, including 
vaccine strains, immunisation techniques, dose, immunity, and the 
physique of the child [6]. These complications can be classified 
into mild and severe forms. Mild complications include regional 
lymphadenitis, cutaneous lupoid reactions, and eczema, while 
severe forms include suppurative lymphadenitis, osteomyelitis, 
and disseminated BCG infections. The incidence of all these 
cases is extremely low in the current scenario [7,8]. Among them, 
BCG vaccine-induced suppurative adenitis is the most common 
severe complication [9]. The decrease in the incidence of all severe 
reactions may be attributed to a better immunisation schedule, 
improved maintenance of the vaccine cold chain, and enhanced 
antepartum and postpartum care, leading to improved maternal 
and child health.

However, there has been a sudden increase in cases of BCG 
adenitis, with four cases occurring within a span of three months 
in the current setting. The male-to-female ratio (M:F) in these cases 
was 1:1, and the age ranged from 2 to 8 months. According to 
larger population data, the majority of cases occur in male infants 
within the first six months of age [10]. All these babies had uneventful 
deliveries, normal birth weights, and no developmental delays. Their 
body weights were appropriate for their age, except for the second 
case, who was also anaemic.

All of these cases were unresponsive to oral antibiotics and 
presented with severe complications, including suppuration and pus 
aspiration. Most of them benefited from pus aspiration or incision 
and drainage, which were often supplemented with oral Beta-lactam 
antibiotics to prevent secondary infections. However, there are 
differences of opinion regarding the use of oral antibiotics in these 
cases. Different treatment strategies for BCG-induced adenitis have 
been reported, including a “watch and see” approach with follow-up 
[11], anti-tubercular treatment [12], needle aspiration with or without 
isoniazid instillation, incision and drainage [13], and surgical excision 

[Table/Fig-6]:	 Healed Bacille Calmette-Guérin (BCG) vaccination scar.

[Table/Fig-7]:	 Epithelioid granulomas admixed with lymphoid cells (Leishman-
Giemsa stain, 100X magnification).

[Table/Fig-8]:	 Acid Fast Bacilli (AFB) demonstrated in Z-N stain (1000X magnification).

Case 
no.

Age (in 
months) Gender

Birth 
weight 
(in kg) Symptoms

Preprocedural 
treatment and 
investigations

On examination and 
nature of aspirate Cytology findings 

Z-N stain 
and CBNAAT Follow-up

1. 2 Female 2.5

Fever for one week, 
left axillary swelling 
for six weeks
Body weight- 5 kg

Oral antibiotics with 
no response

3×3 cm soft left 
axillary swelling with 
erythematous skin
Aspirate- pus

Multiple epithelioid 
granulomas in 
background of 
lymphoid cells and 
necrosis

Z-N stain- non 
contributory
CBNAAT- 
positive

Multiple pus aspirates 
with reduction of 
symptoms over 
eight weeks

2. 3 Female 2.9

Fever for two days, 
left axillary swelling 
for 10 days
Body weight- 4.9 kg

CBC- Anaemia with 
Hb=7.9 gm/dL

2×2 cm, firm left 
axillary swelling
Aspirate- fluidic

Epithelioid 
granulomas in a 
background of 
caseation necrosis

Z-N stain- 
AFB positive

Beta-lactam antibiotics 
with gradual reduction 
of the swelling over 
six weeks

3. 8 Male 3.0
Left axillary swelling 
for six weeks
Body weight- 9 kgs

Multiple course of 
antibiotics with no 
response

1×1 cm, soft left 
axillary swelling
Aspirate- pus with 
reduction in size of 
the swelling

Caseation necrosis 
with suppurative 
inflammation, 
few collection of 
macrophages seen

Z-N stain- non 
contributory
CBNAAT- 
positive

Remission of 
symptoms over 
three weeks

4. 3 Male 2.9

Fever for five days 
with left axillary 
swelling for 
one month
Body weight- 6 kg

--

2.5×2 cm swelling in 
left axilla with inflamed 
superficial skin
Aspirate- blood-
mixed pus

Multiple epithelioid 
granulomas 
admixed with 
super-added 
inflammation

Z-N stain- 
AFB positive

Incision and drainage 
with Beta-lactam 
antibiotics followed 
by remission over 
eight weeks

[Table/Fig-9]:	 Distribution of the cases based on their demographic characteristics, presentation, investigations and treatment.
CBC: Complete blood count; Hb: Haemoglobin; Z-N: Ziehl-Neelsen; CBNAAT: Cartridge-based nucleic acid amplification test; AFB: Acid fast bacilli
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of involved lymph nodes [14], among others. However, the standard 
form of treatment followed in the study conducted by Govindarajan 
KK and Chai FY aligns with the protocol followed in the present case 
series [15]. Previous studies have also shown that oral erythromycin 
and antitubercular drugs do not hasten regression or prevent 
progression into suppuration [16]. Needle aspiration has been found 
to be effective in treating small swellings or suppuration, but surgical 
removal of enlarged lymph nodes has been seen as effective in 
difficult cases [17]. A high index of clinical suspicion is essential for 
proper and timely diagnosis in recently vaccinated children [18].

While exploring the possible reasons behind the rising cases, 
multiple factors may come into play. Poor antenatal care resulting 
in low birth weight and subsequent low immunity of the child with 
an exaggerated BCG reaction could be one contributing factor. 
Other factors may include inadequate training of staff administering 
the vaccine, improper dosage, or inadequate maintenance of the 
vaccine cold chain, leading to altered efficacy. In a recent study 
conducted by Hassanzad M et al., there have been speculations 
about the possible role of genetic polymorphism of cytokines 
such as Tumour Necrosis Factor-α (TNF) and Interleukin (IL-10) in 
the occurrence of BCG adenitis in certain ethnic groups, even in 
otherwise healthy infants [19].

A comprehensive evaluation of all the aforementioned factors needs 
to be taken into consideration for the prevention of this adverse 
reaction. It is also crucial to raise awareness among paramedical 
staff regarding this condition and provide them with proper training. 
One of the main limitations in the present case is the lack of 
standardised diagnostic criteria and treatment protocols thus far 
[20]. Therefore, it is necessary to combine knowledge from existing 
literature to develop appropriate diagnostic criteria and therapeutic 
protocols for the management of these cases.

CONCLUSION(S)
The BCG vaccine is generally considered very safe, with minimal 
adverse reactions. Currently, there are very few reported cases of 
BCG adenitis due to proper staff training. However, the present case 
series highlights a sudden surge in the number of BCG adenitis 
cases in the study setting, with four reported cases within three 
months. This emphasises the need for prompt intervention, as well 
as training and awareness among healthcare providers, to prevent 
such occurrences in the future.

Acknowledgement
The authors would like to sincerely thank all the technical staff for 
their assistance in staining cytology smears and conducting other 
ancillary investigations, which have contributed to the successful 
completion of the case series.

REFERENCES
	 Lugosi L. Theoretical and methodological aspects of BCG vaccine from the [1]

discovery of Calmette and Guérin to molecular biology. A review. Tuber Lung Dis. 
1992;73(5):252-61. Doi:10.1016/0962-8479(92)90129-8.

	 Lotte A, Wasz-Hockert, Poisson N. Second IUATLD study on complications [2]
induced by intradermal BCG-vaccination. Bulletin of the International Union 
against Tuberculosis and Lung Diseases. 1988;63(2):47-59.

	 Milstien JB, Gibson JJ. Quality control of BCG vaccine by WHO: A review of [3]
factors that may influence vaccine effectiveness and safety. Bull World Health 
Organ. 1990;68(1):93-108.

	 Ustvedt HJ. Local reactions in BCG vaccination. Bull World Health Organ. [4]
1950;2(3):441-68.

	 Department of Vaccines and Biologicals, World Health Organization. In: [5]
Supplementary information on vaccine safety: Part 2: Background and rates 
of adverse events following immunization. Clements CJ, editor. Geneva: World 
Health Organization; 2000.

	 Yamamoto S, Yamamoto T. Historical review of BCG vaccine in Japan. Jpn J [6]
Infect Dis. 2007;60(6):331-36.

	 World Health Organization. BCG vaccine. WHO position paper. Wkly Epidemiol [7]
Rec. 2004;79(4):27-38.

	 Rangesh S, Vaidya PC, Mehra N, Gupta S, Bharti B. Incidence of lymphadenitis [8]
following Bacillus Calmette-Guérin (BCG) vaccination in north Indian children. Indian 
Journal of Tuberculosis. 2022;69(4):596-601. Doi: 10.1016/j.ijtb.2021.09.008.

	 Waili BA, Mufarajii NA, Hashmi SA, Ajmi AA, Sukaiti NA. Bacillus Calmette-[9]
Guerin vaccine-related complications in children in Oman. Ann Saudi Med. 
2021;41(1):24-30. https://doi.org/10.5144/0256-4947.2021.24.

	 Cuello-Garcia CA, Perez-Gaxiola G, Jimenez Gutierrez C. Treating BCG-induced [10]
disease in children. Cochrane Database Syst Rev. 2013;1:CD008300. https://
doi.org/10.1002/14651858.CD008300.pub2.

	 Singla A, Singh S, Goraya JS, Radhika S, Sharma M. The natural course of [11]
nonsuppurative Calmette-Guerin bacillus lymphadenitis. Pediatr Infect Dis J. 
2002;21(5):446-48. https://doi.org/10.1097/00006454-200205000-00026.

	 Noah PK, Pande D, Johnson B, Ashley D. Evaluation of oral erythromycin [12]
and local isoniazid instillation therapy in infants with Bacillus Calmette-Guerin 
lymphadenitis and abscesses. Pediatr Infect Dis J. 1993;12(2):136-39. https://
doi.org/10.1097/00006454-199302000-00006.

	 Naumeri F, Khan MS, Rauf A, Imran S, Tahir M. Role of needle aspiration and [13]
surgical excision in management of suppurative Bacillus Calmette Guerin 
lymphadenitis. J Pak Med Assoc. 2018;68(7):1120-23.

	 Caglayan S, Yegin O, Kayran K, Timocin N, Kasirga E, Gun M. Is medical therapy [14]
effective for regional lymphadenitis following BCG vaccination? Am J Dis Child. 
1987;141(11):1213-14. https://doi.org/10.1001/archpedi.1987.04460110083029.

	 Govindarajan KK, Chai FY. BCG adenitis-need for increased awareness. Malays [15]
J Med Sci. 2011;18(2):66-69.

	 Goraya JS, Virdi VS. Treatment of Calmette-Guerin bacillus adenitis: A meta-analysis. [16]
Pediatr Infect Dis J. 2001;20(6):632-34. https://doi.org/10.1097/00006454-
200106000-00020.

	 Venkataraman A, Yusuff M, Liebeschuetz S, Riddell A, Prendergast AJ. Management [17]
and outcome of Bacille Calmette-Guerin vaccine adverse reactions. Vaccine. 
2015;33(41):5470-74. https://doi.org/10.1016/j.vaccine.2015.07.103.

	 Jain A, Gupta S, Gupta P, Rohilla M, Gupta N, Srinivasan R, et al. Fine-needle [18]
aspiration cytology of Bacille Calmette-Guerin adenitis: A perplexing distinct 
clinical entity. Diagn Cytopathol. 2021;49(2):226-31. Doi: 10.1002/dc.24613.

	 Hassanzad M, Farnia P, Darougar S, Velayati AA. A novel evaluation of genetic [19]
polymorphism in BCG adenitis. Turk J Pediatr. 2019;61(3):466-70. Doi: 10.24953/
turkjped.2019.03.026

	 Daei Parizi M, Kardoust Parizi A, Izadipour S. Evaluating clinical course of [20]
BCG  lymphadenitis and factors affect on it during a 5-year period in Kerman, 
Iran. J Trop Pediatr. 2014;60(2):148-53.

PARTICULARS OF CONTRIBUTORS:
1.	 Senior Resident, Department of Pathology, Jhargram Government Medical College and Hospital, Jhargram, West Bengal, India.
2.	 Assistant Professor, Department of Pathology, Jhargram Government Medical College and Hospital, Jhargram, West Bengal, India.
3.	 Associate Professor, Department of Pathology, Jhargram Government Medical College and Hospital, Jhargram, West Bengal, India.

PLAGIARISM CHECKING METHODS: [Jain H et al.]

•  Plagiarism X-checker: Jul 11, 2023
•  Manual Googling: Sep 18, 2023
•  iThenticate Software: Sep 21, 2023 (4%)

Etymology: Author OriginNAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Meghadipa Mandal,
AC1, AA1, Farsight Cooperative Housing Society Ltd., New Town, North 24 Parganas, 
Kolkata-700156, West Bengal, India.
E-mail: meghadipa.mandal41@gmail.com

Date of Submission: Jul 05, 2023
Date of Peer Review: Aug 10, 2023 
Date of Acceptance: Sep 22, 2023

Date of Publishing: Jan 01, 2024

Author declaration:
•  Financial or Other Competing Interests:  None
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  Yes

Emendations: 6

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

