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ABSTRACT
The Bacillus Calmette-Guérin (BCG) vaccine is a free vaccine in China, and more than 300 million newborns 
have been vaccinated. Inevitably, the BCG vaccine will have some rare adverse events on the first day of life 
(24 hours after birth), but related reports are extremely rare. In this commentary, the authors searched the 
Chinese legal documents database for documents related to serious adverse events caused by BCG from 
January 2010 to January 2022. Fourteen pediatric cases were identified, including 7 preterm infants and 7 
full-term infants. The events included 4 cases of interstitial pneumonia, 3 cases of lymphadenitis, 3 cases of 
septicemia, 1 case of myocarditis, 1 case of muscle atrophy, 1 case of epilepsy, and 1 case of disseminated 
BCG vaccine. The mortality rate of preterm infants was 100% and that of full-term infants was 28.6% (2/7). All 
deaths occurred within one day. The BCG vaccine has good safety for the vast majority of newborns.

CLINICAL IMPLICATION
● To our knowledge, we present the largest case series of BCG vaccine-induced serious adverse events in 

neonates.
● The BCG vaccine has good safety for the vast majority of newborns.
● The incidence of serious adverse events with BCG vaccine may be as low as eight per million.
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Introduction

Tuberculosis is one of the leading causes of death worldwide, 
affecting 12% of children.1 Bacillus Calmette-Guérin (BCG) is 
the most widely used vaccine globally since 1921 and the only 
vaccine against tuberculosis. Recent evidence suggests that the 
nonspecific effect of BCG vaccination may also protect patients 
from COVID-19.2 The WHO recommends the universal use of 
single-dose BCG vaccination at birth in areas with a high pre-
valence of high tuberculosis risk. Since 2002, the BCG vaccine 
has been used free of charge in Chinese newborns, and so far, 
more than 300 million children have been vaccinated.

BCG is a live attenuated vaccine administered intrader-
mally, slightly below the middle of the upper arm deltoid 
muscle, on the first day of a healthy infant (within 24 hours 
after birth). For preterm infants with gestational age ≤31  
weeks, vaccination should be completed within 3 months of 
birth. A common side effect of the BCG vaccine’s injection 
is a red, swollen, infiltrating papule at the inoculation site, 
followed by ulceration and scarring, leaving a permanent 
scar. This side effect can last for up to 6 months. It is 
generally self-limiting and does not require treatment.3 

Serious adverse events requiring hospitalization, including 
lymphadenitis, tuberculous osteomyelitis, and disseminated 
tuberculosis infection, were rarely reported.4 This study 
collated 14 serious adverse events related to the BCG vac-
cine’s vaccination in China from the China legal documents 

website database. A causality assessment, patient presenta-
tion, and treatment history for all cases are listed in 
Table 1.

Method

The authors searched the database (https://wenshu.court.gov.cn/) 
from January 2010 to January 2022. Pediatric cases with serious 
adverse events after BCG vaccination were included. The adverse 
event is defined as serious if the outcome of the patient is dead, 
life-threatening, requires hospitalization, prolongation of hospi-
talization, permanent disability, or require interventions to pre-
vent these consequences. There is a complete process for the 
identification of vaccine disputes in China. First, once a drug or 
vaccine case is identified as an “adverse reaction,” human errors 
have already been ruled out by professionals. Second, according 
to legal requirements, expert group identification needs to start 
within 5 days after the incident, so that experts involved in the 
identification could obtain first-hand clinical data on all patient’s 
basic medical conditions. Finally, all five participating experts 
were drawn randomly and anonymously. Therefore, judges 
believe that the panel’s conclusions are prudent and reliable. 
The expert used the subjective evaluation method to judge the 
causality of adverse reactions to vaccines in China, which was 
consistent with the evaluation method adopted by the Swedish 
regulatory agency.5 The panel members evaluated causality by 
considering seven factors: time sequence, medicine information, 
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dose-effect relationship, response pattern to drugs, reactivation, 
etiology, and combination of drugs. Then, this method evaluated 
outcomes as highly possible, possible, indeterminate, or impos-
sible. The final evaluation results of all cases in this study fall into 
two categories: possible and undetermined.

Results

Fourteen pediatric cases, including 7 preterm infants and 
7 full-term infants were identified. The mortality rate of 
preterm infants was 100%, and that of full-term infants 
was 28.6% (2/7). All premature deaths occurred within 
1 day of vaccination. Similarly, a Canadian study showed 
that 28.6% of children with severe adverse events caused 
by the BCG vaccine died from the side effect.4 Severe 
adverse events that were found potentially related to 
BCG vaccine included 4 cases of interstitial pneumonia, 
3 cases of lymphadenitis, 3 cases of septicemia, 1 case of 
myocarditis, 1 case of muscle atrophy, 1 case of epilepsy, 
and 1 case of disseminated BCG (Table 1).

Discussion

According to the China Health Statistics Yearbook (2010– 
2021), 167 million full-term babies were vaccinated against 
BCG within 24 hours of birth, while 18.56 million premature 

babies were vaccinated within three months of birth. 
Therefore, the incidence of serious adverse events represented 
by 14 severe cases was 8 per 1 million. Similarly, the incidence 
of serious adverse events in BCG in Czech was 3.7 per 100,000.6 

An incidence of 8 per million is much lower than the literature 
reported but is compatible with rare disputes in court. 
Developing countries require the BCG vaccine to be given to 
every full-term newborn at birth. China, Japan, Iran, and some 
EU countries have implemented this strategy. A study in 
Guinea-bissau showed that BCG vaccination at birth was 
more beneficial to survival for low birth weight preterm infants 
than delayed BCG vaccination.7 Studies in Iran have shown 
a positive association between the occurrence of BCG adenoi-
ditis and the gestational age at birth (<37 weeks).8 On the 
contrary, there was a Meta-analysis that increased the risk of 
adverse events in the first week of life and on the first day of 
life.9 In general, BCG is safe for moderate preterm infants.10

The difficulty of identifying vaccine-related adverse reactions 
lies in judging the correlation between the vaccine and the 
events.11 At the court’s request, all 14 adverse event reports 
were reviewed by a panel of five senior clinical experts to assess 
the causal relationship between adverse events and BCG vacci-
nation. The committee determined that 7 cases had a possible 
cause-and-effect relationship with the vaccine, including 3 lym-
phadenitis, 1 disseminated BCGs, 1 myocarditis, and 1 epilepsy 
(Table 1). The remaining 7 cases were inconclusive, mainly due 

Table 1. Summary of severe adverse reaction due to Chinese BCG vaccine (n = 14).

Gender Gestational weeks

Postnatal 
age 

(days)
Occurrence 

time Clinical diagnosis/Patient presentation Prognosis
Caused by 

the vaccine*

Female Premature (30 weeks) 61 On the day of 
vaccination

Sepsis/She was diagnosed with infections in multiple organs, peripheral 
circulatory failure, and immediate death.

Death Yes

Male Premature (34 weeks) 14 On the day of 
vaccination

Myocarditis/The cyanotic complexion, myocarditis with atelectasis, died 
of respiratory and circulatory failure on the same day.

Death Yes

Male Full-term (38 weeks) 1 2 months later Disseminated tuberculosis/Disseminated tuberculosis, left armpit mass 
suppuration, fever, multiorgan failure, died on the day of 
hospitalization.

Death Yes

Male Full-term (38 weeks) 1 On the day of 
vaccination

Suppurative lymphadenitis/Lymphadenopathy was diagnosed as 
suppurative lymphadenitis of the axilla due to BCG vaccination.

Hospitalized 
for 5 days

Yes

Male Full-term (38 weeks) 1 5 days later Suppurative lymphadenitis/He had a 2 × 2 cm mass on the lower left 
side of his neck, which was diagnosed as suppurative lymphadenitis.

Hospitalized 
for 11 days

Yes

Male Full-term (38 weeks) 1 13 days later Suppurative lymphadenitis/He had right upper limb dyskinesia with 
shoulder redness and swelling. The pediatrician diagnosed 
suppurative arthritis, which was cured after incision and drainage.

Hospitalized 
for 17 days

Yes

Male Full-term (38 weeks) 1 10 days later West syndrome/He had three convulsions within 2 days of vaccination 
and was hospitalized with a diagnosis of granulocytopenia, bacterial 
infection, and epilepsy.

Seizures Yes

Male Premature (30 weeks) 60 The day after 
vaccination

Sepsis/Acute subcutaneous suppuration of the left upper arm resulted 
in Sepsis, interstitial pneumonia, and pulmonary hemorrhage. 
Immediate death.

Death Inconclusive

Male Premature (34 weeks) 20 On the day of 
vaccination

Sepsis/He was hospitalized for pulmonary hemorrhage and severe 
pneumonia on the day of vaccination but died 4 days later.

Death Inconclusive

Male Premature (33 weeks) 20 On the day of 
vaccination

Interstitial pneumonia, pulmonary hemorrhage/He died on the way to 
the hospital two hours after being vaccinated. The autopsy diagnosis 
was Interstitial pneumonia and pulmonary hemorrhage.

Death Inconclusive

Male Premature (29 weeks) 119 On the day of 
vaccination

Interstitial pneumonia, pulmonary hemorrhage/He was vomiting on 
the day of vaccination and then died at home four days later and was 
subsequently diagnosed with interstitial pneumonia at autopsy.

Death Inconclusive

Male Full-term (38 weeks) 1 On the day of 
vaccination

Interstitial pneumonia, pulmonary hemorrhage/He was found to have 
pulmonary hemorrhage on the day of the vaccine, and respiratory 
failure, and died despite rescue efforts.

Death Inconclusive

Male Full-term (39 weeks) 1 4 days later Muscular dystrophy/His deltoid muscle atrophied at the injection site in 
his right upper arm.

Hospitalized 
for 3 days

Inconclusive

Female Premature (30 weeks) 62 On the day of 
vaccination

Interstitial pneumonia, pulmonary hemorrhage/She died on the day of 
vaccination due to bilateral interstitial pneumonia with acute 
pulmonary congestion and edema.

Death Inconclusive

*causal judgment by clinical panel.
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to the lack of clinical examination reports, rapid onset, and lack 
of detailed information. Previous studies have suggested that the 
immunosuppression induced by corticotropic hormone 
(ACTH) following treatment of epilepsy may contribute to 
BCG infection.12 But no one has reported that BCG can directly 
cause seizures. In this case, the infant got the BCG vaccine at 
birth and developed 3 convulsions within 48 hours after the 
vaccination. He was eventually diagnosed with epilepsy. 
Because the child was a full-term newborn, passed the post- 
natal health check, and did not use any drugs, the experts 
concluded that the child’s epilepsy was directly caused by the 
BCG vaccine. However, neonatal epilepsy is relatively common, 
and it is often difficult to determine the real cause.13,14 The lack 
of post-natal epilepsy-related testing in this child cannot rule out 
other potential causes of seizures. The authors believe that this 
cannot rule out other causes of epilepsy. One case of dissemi-
nated BCG was found in all cases, which occurred 2 months 
after the vaccination and resulted in death. Disseminated BCG 
infection is slow to develop and difficult to detect at the begin-
ning. Early intervention or delayed vaccination may save lives.

One limitation of this case series is the lack of immunolo-
gical indicators before and after BCG vaccination to determine 
whether the individuals had any congenital immune deficien-
cies. Previous studies have shown that complications from the 
BCG vaccine are associated with primary immunodeficiency, 
and early screening and diagnosis of these patients are 
necessary.15 In addition, this is a case series with no compar-
ison group, so the causal conclusion is uncertain. The pre-
sumed causality in the study is the result of the subjective 
judgment of the clinical expert and is prone to error.

Conclusion

To our knowledge, this case series included the most amount of 
adverse events that resulted in death in neonates post BCG vacci-
nation. Overall, the BCG vaccine has good safety for most new-
borns. The results revealed the types and outcomes of the BCG 
vaccine’s severe and rare adverse reactions. Moreover, BCG vac-
cine vaccination is usually delayed in some preterm infants. 
A Swedish study suggests that BCG vaccination should be post-
poned to six months after birth in immunocompromised 
neonates.16
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