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Abstract 

Objective: Bacille Calmette-Gu َerin (BCG) vacination is performed as a part of expanded 

program of immunization (EPI). Lymphadenitis is the most common complication of BCG 

vaccination. The aim of this study was to determine the incidence and natural course of BCG 

lymphadenitis vaccinated in Yazd, Iran. 

Methods: In this analytical prospective follow up study a total of 480 (240 females and 240 

males) consecutive newborns received 0.05 ml of BCG vaccine intradermally on right arm 

within the first week of life during April to July 2003. These babies were followed up when 1.5, 

3, 4.5, 6 and 9 months old.  

Findings: A total of 26 (5.8%) cases of lymphadenitis were detected. Lymphadenitis occurred 

as ipsilateral axillary nodes in 24 (92.3%) cases, supraclavicular in one (3.8%) case, and 

supraclavicular in association with axillary nodes in one case (3.8%). Infants developed 

lymphadenitis during 4 wks of life in one (3.84%) case, between first and fourth month of life in 

14 (53.8%) cases, and between fourth and sixth month of life in 11 (42.3%) cases. All 26 cases 

of lymphadenitis were followed up for 9 months. Twenty two (84.6%) cases were simple or 

non-suppurative and 4 (15.4%) cases suppurative lymphadenitis. Eleven (42.3%) cases of non-

suppurative lymphadennitis showed spontanous resolution and eleven (42.3%) cases had 

partial regression without progression or drainage. Four (15.4%) cases developed suppuration 

with one (3.8%) case of fistulation and drainage. 

Conclusion: The greater incidence of lymphadenopathy in our cases can probably be attributed 

to a more immunogenic vaccine (Pasteur institute, Tehran), young vaccinees (newborn infants), 

injection in the right arm or improper dilution. Non-suppurative BCG lymphadenitis is a benign 

condition and regresses spontanously without any treatment. 
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Introduction 

Tuberculosis (TB) remains a major, global 

public health problem, particularly in low-

income countries. The most serious 

complication of tuberculosis in children is 

meningoencephalitis, which is associated with 

high mortality and morbidity rates[1]. The 

Bacille-Calmette-Guerin (BCG), a living 

attenuated vaccine with characteristic 

residual virulence, has been used to prevent 

tuberculosis since 1921.The world health 

organization (WHO) has recommended BCG 

Vaccination as apart of the global expanded 

program for immunization (EPI) in developing 

countries[2]. Though, the efficacy of BCG-

Vaccine against tuberculosis is uncertain, it is 

generally agreed that the vaccine is protective 

against the meningeal/miliary TB in childhood 

tuberculosis[3]. 

     BCG is a live attenuated vaccine and is being 

given routinely to all newborns under the 

universal immunization program. BCG vaccine 

induces delayed type of hypersensitivity 

(DTH) reaction and cell-mediated immunity in 

the host 4-8 weeks after vaccination [4]. 

     After interadermal injection, BCG start 

multiplying rapidly at the site of inoculation 

and later is transported through the 

lymphatics to the regional lymph glands, 

followed by heamatogenous dissemination 

resulting in creation of very small foci in 

different organs. This is also called normal 

BCGitis in the course of successful BCG 

vaccination[5]. 

     Although BCG vaccination often results in 

local adverse reactions, serious complications 

are rare, therefore BCG vaccine is considered 

as safe method of tuberculosis prevention. 

Lymphadenitis is the most common 

complication of BCG vaccination[5, 6].   

     There are two forms of BCG lymphadenitis 

in natural course of lymphadenopathy. Simple 

or non-suppurative lymphadenitis which 

usually resolves spontaneously within a few 

weeks, and suppurative lymphadenitis, which 

characterized by appearance of fluctuation 

with erythema and edema of the overlying 

skin[5]. The aim of this study was to determine 

the incidence and natural course of BCG 

lymphadenitis in infants vaccinated in 

Yazd/Iran. 

Subjects & Methods  

This is an analytical prospective follow up 

study. The researcher visited all seven 

maternal and child health centers where BCG 

and other vaccinations are carried out, and 

received the data from nurses trained for BCG 

vaccination and the responsible pediatrician. 

     Totally 480 (240 boys and 240 girls) 

consecutively born neonates with normal 

birth weight (>2500g birth weight) and low 

birth weight (<2500g birth weight) (excluding 

premature newborns) received during April to 

July 2003, 0.05ml (0.05mg) BCG vaccine 

(manufactured by Pasteur institute, Tehran). 

BCG vaccine was given as a single intradermal 

injection over the deltoid muscle of the right 

arm. 

     At the same time trivalent oral polio and 

hepatitis B vaccines were administered 

according the national immunization program. 

These babies were followed up in 

immunization clinic when 1.5, 3, 4.5, 6 and 9 

months old to observe lymphadenitis in 

axillary, supraclaricular and cervical area at 

the ipsilateral and contralateral BCG 

vaccination sides. Thirty one infants did not 

appear to follow up, 449 infants (229 females 

and 220 males) were available for final 

analysis. A lymph node sized 10 mm or more 

was regarded as lymphadenitis or 

lymphadenopathy. 

     BCG lymphadenitis was diagnosed by 

pediatrician. Criteria for diagnosis of BCG 

lymphadenitis were: 

- Isolated axillary (or rarely supraclavicular/ 

cervical) lymph node enlargement 

- history of BCG vaccination on the same side 

- absence of tenderness and raised 

temperature over the swelling 

- absence of fever and other systemic 

symptoms 

     Chest radiography, mantoux reaction, and 

hematological analysis are not helpful. Fine 
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needle aspiration cytology corroborates the 

clinical diagnosis in doubtful cases. 

     SSPS software was used for data entry and 

analysis. Data were tested for statistical 

significance using the chi-squared, ANOVA, 

and fisher exact test, with P-value considered 

statistically significant at the 0.05 level. This 

study was approved by the local ethics 

committee of medical research council. 

Findings 

Four hundred eighty (480) babies, were born 

at the hospitals in Yazd, Iran during April to 

July 2003. Thirty one infants were excluded 

from study because questionnaire was not 

complete. Four hundred forty nine (449) 

infants (229 females and 220 males) were 

available for final analysis.  

     Totally 26 (5.8%) cases of lymphadenitis 

were detected consisting of 14 (6.4%) male 

and 12 (5.2%) female infants. There was no 

statistically significant difference (P=0.61) 

between male and female infants. Of the 449 

newborns, 33 (7.3%) were low birth weight 

(≤2500g). Two cases (6.1%) of lymphadenitis 

occurred in this group. There was no 

statistically significant difference (P=1, 95% CI 

4.25-4.29) between rates of post BCG vaccine 

lymphadenitis in low birth weight (6.1%) and 

normal weight infants (5.8%). Also relative 

risk ratio of BCG vaccine lymphadenitis was 

calculated between low birth weight and 

normal birth weight. There was no statistically 

singnificant relationship between BCG vaccine 

hymphadenitis (RR=1.051, 95% CI 0.26-4.25) 

and low birth weight or normal birth weight. 

The regional distribution of  lymphadenitis 

showed in 24 (92.3%) cases ipsilateral axillary 

nodes, in one (3.84%) case right supra-

clavicular and in one (3.84%) case, right 

supraclavicular in association with right 

axillary nodes. 

     The lymphadenitis appeared in one (3.84%) 

case during 4 weeks of life, but in most cases  

within six months (Table 1). The first follow-

up physical examination of the 26 children 

with lymphadenitis took place at the age of 1.5 

Table 1- Age distribution of infants with 

BCG lymphadenitis 

Age (months) Frequency (%) 

1> 1 (3.8) 

1-4 14 (53.9) 

4-6 11 (42.3) 

6< 0 

Total 26 (100) 

months. Subsequent examinations followed at  

3, 4.5, 6 and 9 months of age to observe the 

natural course of lymphadenitis. Lymph nodes 

sized 1-4 cm. Eleven (42.3%) cases had 

spontaneous resolution and 11 (42.3%) cases 

had partial regression without progression 

and drainage. Four (15.4%) cases developed 

suppuration, of which 3.84% developed 

fistulation and drainage. Three (11.56%) cases 

of suppurative lymphadenitis underwent 

needle aspiration (Table 2). There was no 

statistically significant difference between 

male and female cases (P=0.61, 95% CI 4.69-

6.89). 

Table 2- Natural course of BCG lymphadenitis 

during 9 months 

Intervention Frequency (%) 

Spontaneous  

resolution 

11 (42.3) 

Partial regression 11 (42.3) 

Suppuration 4 (15.4) 

Fistulation 1 (3.8) 

Needle aspiration 3 (11.6) 

Discussion 

The only available vaccine against 

tuberculosis is the Bacille Calmette Guerin, 

named after two French investigators 

responsible for its development[4,7]. The 

original vaccine organism was a strain of 

Mycobacterium bovis attenuated by subculture 

every 3 weeks for 13 years[8]. Canadian 
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Immunization Guide has recommended BCG 

vaccination in countries where the incidence 

of tuberculosis infection is more than 1%[9]. 

BCG vaccination is recommended routinely for 

all newborns in the universal immunization 

program in these countries[4]. BCG vaccine has 

low incidence of serious adverse reactions, 

and is considered to be a safe vaccine[5,10,11].    

     Lymphadenitis is the most common 

complication of BCG vaccination[5,10,12]. 

Lymphadenitis accounted for about 98% of 

complications; the remaining 2% consist of 

abscess, ulceration, and arthritis[13]. BCG 

related lymphadenitis is characterized by 

regional lymph nodes enlargement, ipsilateral 

to the site of administration, with no other 

identifiable cause for lymphadenopathy. 

Absence of fever, tenderness, and other 

systemic symptoms differentiates it from 

pyogenic adenitis. Differentiation from 

tuberculous lymphadenitis may be difficult, 

but cases of isolated axillary glandular 

tuberculosis are very rare. 

     Our study includes 449 infants who 

received 0.05 ml of BCG vaccine. The 

prevalence of lymphadenitis in our study was 

5.8%. This proportion is higher than reported 

from Canada 1%[14], Chile 0.7%[15], Turkey 

0.7%[16], Jamaica 1.9%[17], South Africa  

0.5%[18], and in some other studies[7,8,13], but 

lower than in India[19]. In a study in 

Semnan/Iran prevalence of lymphadenopathy, 

suppurative lymphadenitis and fistulization 

was 2.2%, 0.5% and 0.18% respectively[20]. 

This was lower than observed in our study. In 

another study in Hamadan/Iran, prevalence of 

regional lymphadenitis following BCG 

vaccination in neonates was 5.0%[21]. This is 

almost consistent with that of the present 

study (5.8%). 

     There is no agreed definition as what 

constitutes to BCG lymphadenitis, particularly 

with regards to the size of lymph node 

enlargement and its time of onset after 

vaccination[22]. In our study, lymph nodes 

sized 1 cm or over, were regarded as 

lymphadenitis.  

     In present study, there was no statistically 

significant difference between male and 

female gender, but in a few reports the 

prevalence of lymphadenitis is higher in male 

than in female gender[19,23].  

     In present study 84.6% patients had 

spontaneous regression and resolution of 

lymphadenitis without progression and 

drainage. Suppurative lymphadenitis is much 

less common than lymphadenopathy 

occurring in 15.4% cases of all infants with 

lymphadenitis and 0.87% of BCG vaccine 

recipients. This being higher than that 

reported Hamadan Iran[21], Semnan-Iran 

0.54%[20], Riodojaniro-Brazil 0.3%[24], south 

Africa 0.18[18], Turkey 0.3%[16]. In our study 

incidence of suppurative lymphadenitis was 

15.4% of all infants with lymphadenitis. This 

result was consistent with another study in 

India (Suppuration 15%)[19]. The incidence of 

suppurative lymphadenitis was significantly 

higher in vaccinated infants with 

lymphadenitis in Korea[12] 41.2% and in 

Zimbabwe 62%[25]. Once suppurative has 

supervened, the subsequent course is usually 

distinguished by the occurrence of 

spontaneous discharge and sinus formation. 

Non suppurative BCG lymphadenitis follows a 

benign course in most individuals. Most of the 

cases regress spontaneously with conservative 

management.  

     In our study lymphadenitis developed 

within 6 month in 26 cases (100%) and none 

of children developed lymphadenitis 6 month 

after the vaccination. In a study this result was 

92% of cases[26]. In our study the most of cases 

was appeared within 4-16wk, whearease in 

other studis[20,26], the most of cases was 

appeared within 8 wk and a few case 

developed 1 to 5 year after the vaccination[26]. 

An incidence of 0.1 per 1,000 vaccinated 

children was observed in Denmark and 

developing countries up to five of 1,000 

children are affected[27]. Adverse reactions are 

more common in young infants[9]. In one study 

the localization of lymphadenopathy varied 

according to vaccination sit; left axilla (n=57), 

left supraclavicular region (n=2) and right 

inguinal region (n=1)[26], whereas in our study 

the most of region was right axillary area, 

because in Iran site of vaccine injection is right 

arm just above the insertion of the deltoid 

muscle.   
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     In our study, the regional distributions of 

infant with lymphadenitis were in 

concordance with study of Singla A, et al and 

Coraya JS, et al [ 5, 19]. The majority of studies 

reported which rate of BCG lymphadenitis 

following interadermal injection in left arm 

less than injection in right arm[21, 28, 29]. In our 

study higher incidence of lymphadenitis can 

be due to site of injection (right arm versus 

left arm). Risk of lymphadenitis is higher if 

vaccine is given during the newborn period[5]. 

In present study higher incidence of 

lymphadenitis can be due to young age of 

recipient (newborn period). BCG is not easy to 

adminidter as an intradermal injection at any 

age, but especially to a newborn. The 

commonest mistake is to give the injection too 

deep, failing to raise the classical orange-skin 

appearance in dermis. In present study higher 

incidence of lymphadenitis may be due to 

improper technique in administration.  

     The occurrence of adverse events 

associated with the vaccine is related to 

concentration of bacilli in the vaccine, child’s 

age, strain and vaccination method[26,27,30]. The 

younger children are more commonly 

affected
[25]. In present study the higher 

incidence of lymphadenitis, can be due to 

strain of BCG (Iran strain versus, Japan, 

Moscow strains), age  of recipient (Newborn 

infant versus older children), site of injection 

(Right arm versus left arm) and are frequently 

related to improper technique in 

administration (mainly improper dilution) 

and secondary to probably introduction of 

more immunogenic vaccines. 

Conclusion 

In our study, the greater incidence of 

lymphadenitis can be due to vaccine strain 

(Pasteur institute, Tehran), young vaccinees 

(newborn infants), improper technique in 

administration (mainly improper dilution), 

right arm injection and secondary to 

introduction of more immunogenic vaccines. It 

is important to develop uniform system to 

standardize BCG vaccines and exercise 

restrain in switching the preparations of BCG 

vaccine in the developing countries, as this 

could influence the compliance to EPI 

programs in these countries. The most 

common form of BCG lymphadenitis is simple 

or non-suppurative. Non-suppurative BCG 

lymphadenitise is a benign condition and 

regresses spontanously without any 

treatment. 
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