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Aim: Reactivation of the scar resulting from intradermal injection of bacillus

Calmette-Guérin (BCG) is a common specific reaction in Kawasaki's disease. It has

also sporadically been associated with viral infections, multisystem inflammatory

syndrome in children, influenza vaccination and mRNA COVID-19 vaccination. In this

case series, characteristics of BCG scar reactivation after different COVID-19

vaccinations are presented and possible mechanisms are discussed.

Methods: Data were collected from the spontaneous reporting system of the

Netherlands Pharmacovigilance Centre Lareb. Descriptives were made for the case

reports in which a BCG scar reactivation was detected.

Results: Since the start of the COVID-19 vaccination campaign in January 2021, the

Netherlands Pharmacovigilance Centre Lareb has received 22 case reports of BCG

reactivation after vaccination with a COVID-19 vaccine. In 20 case reports, it

concerned mRNA COVID-19 vaccines Moderna (14) and Pfizer (6). In two case

reports, the viral vector COVID-19 vaccine AstraZeneca was administered. Erythema

and pain were the most frequently reported symptoms and the size of the inflamma-

tion was between 1.5 and 5 cm. BCG scar reactivation occurred with a median time

to onset of 2 days after the second or booster COVID-19 vaccination, whereas the

median time to onset was 7 days after the first COVID-19 vaccination. None of the

BCG scar reactivations were treated.

Conclusions: The exact mechanism of the occurrence of BCG scar reactivation

remains unknown, but involvement of heat shock protein 65 is suggested. BCG scar

reactivation is a nonserious, self-limiting reaction that can occur after vaccination

with both mRNA and viral vector COVID-19 vaccines.
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1 | INTRODUCTION

In early 2021, a mass vaccination campaign against COVID-19 vaccina-

tion started in the Netherlands. Four vaccine brands were used: mRNAThe authors confirm that the Principal Investigator for this paper is Florence van Hunsel.
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vaccines from manufacturers Pfizer (Comirnaty) and Moderna (SpikeVax)

as well as viral vector vaccines from manufacturers AstraZeneca

(Vaxzevria) and Janssen (Jcovden). Although these vaccines were tested

for efficacy and safety in large clinical trials,1–4 not all adverse events

(AE) were known at the moment of (conditional) marketing approval.

Bacille Calmette-Guérin (BCG) vaccination is not part of the

National Immunisation Programme for children in the Netherlands.

However, BCG vaccination is offered to children of parents who come

from countries where tuberculosis is endemic. Additionally, BCG

vaccination is indicated for travellers to one of these high-incidence

countries.5 After intradermal vaccination with the BCG vaccine, an

ulcer appears at the injection site. Consecutively, this ulcer develops

to a characteristic scar.6 Sometimes the scar inflames later on in life.

This so-called reactivation of the former inoculation site is a very spe-

cific reaction. BCG scar reactivation presents as a local inflammatory

reaction and may consist of symptoms of erythema, induration,

ulceration or crust formation.7 It may occur as an (early) symptom of

Kawasaki's disease (KD).7,8 BCG scar reactivation has also been

described after infection with measles and human herpesvirus 6,

and recently after multisystem inflammatory syndrome-children

(MIS-C).9–12 In addition, some cases of BCG scar reactivation occurred

after vaccination with influenza vaccine,13 and one case has been

described following adalimumab.14 Since the start of the COVID-19

vaccination campaigns worldwide, a few cases of BCG scar reactiva-

tion have been described as adverse events following immunization

(AEFI) of an mRNA COVID-19 vaccine.15–20 As far as we know, no

case reports of BCG scar reactivation after administration of

COVID-19 viral vector vaccines have been reported in the literature.

The Netherlands Pharmacovigilance Centre Lareb has received a

high number of adverse events following COVID-19 vaccination. So

far, over 225 000 case reports of AEFI have been reported since

January 2021. Case reports in which a BCG scar reactivation was

reported after vaccination with a COVID-19 vaccine were identified.

We describe the characteristics of the BCG scar reactivations in

reported cases and discuss a possible pharmacological mechanism.

2 | METHODS

Pharmacovigilance (PV) Centre Lareb maintains the spontaneous

reporting system for drugs and vaccines in the Netherlands. By col-

lecting and analysing AEFIs, more knowledge is acquired on the occur-

rence of AEFIs in daily practice. We included cases that had been

reported to our PV centre from January 2021 (start of the COVID-19

vaccination campaign in The Netherlands) until 12 April 2022. All

AEFIs are coded with the Medical Dictionary for regulatory Activities

(MedDRA versions 24.0 and 24.1).21 All case reports coded with the

term “Bacille Calmette Guérin scar reactivation” were included in our

study. To detect possible misclassified cases, the database was

screened by a free-text search of the primary source description and

additional information fields using the terms “tuberculosis,” “TBC,”
“BCG,” and “scar.” In case a BCG scar reactivation was discovered,

the reported AEFI in these cases was recoded to “Bacille Calmette

Guérin scar reactivation” and included in this case series. Data enrich-

ment was attempted by asking follow-up questions concerning diag-

nostic procedures, treatment and outcome of BCG scar reactivation

as well as the reporters age at time of BCG vaccination.

The following aspects were retrieved from the spontaneous

safety reports: seriousness (according to CIOMS criteria), brand of

COVID-19 vaccine, age and sex, description of the reaction at the

BCG scar, latency period between vaccination and onset, outcome,

duration, burden (based on a five-point Likert scale) and presence of

other AEFI.

3 | RESULTS

A total of 22 cases of BCG scar reactivation were reported to Pharma-

covigilance Centre Lareb between January 2021 and 12 April 2022.

Table 1 summarizes the characteristics of the case reports. Of the

22 case reports, 14 reactivations were associated with the Moderna

COVID-19 vaccine, six with the Pfizer COVID-19 vaccine and two

with the AstraZeneca COVID-19 vaccine. In 21 case reports (96%)

women were involved. The mean age was 38 years (range

12-70 years, median 34 years).

The reactivation occurred after administration of the first, second

or third (booster) dose in eight, 10 and four cases, respectively. In

none of the cases the occurrence of a similar reaction after re-

exposure to a next COVID-10 vaccine (rechallenge) was reported.

What is already known about this subject

• Bacillus Calmette-Guérin (BCG) scar reactivation is a

common and early sign of Kawasaki disease.

• BCG scar reactivation may be observed after several viral

infections and has been described in multisystem inflam-

matory syndrome in children.

• Case reports have been published on BCG scar reactiva-

tion after mRNA COVID-19 vaccination, but none after

COVID-19 viral vector vaccination.

What this study adds

• BCG scar reactivation can be an adverse event after both

mRNA and viral vector COVID-19 vaccination.

• We present the first two cases in which BCG scar reacti-

vation was associated with COVID-19 viral vector

vaccination.

• The time between COVID-19 vaccination and BCG scar

reactivation was longer after the first than after the sec-

ond or booster dose.
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In most case reports the BCG scar reactivation was described as

erythema and pain (see Figure 1). Sometimes also swelling, warmth or

pruritus were reported. In one case a blister was seen at the BCG scar.

Another reporter described the presence of a “red stripe” from the

red BCG scar towards the inner side of the upper arm. The size of the

BCG reactivation at the site of inoculation (reported in four cases)

was between 1.5 and 5 cm.

The time between vaccination and the start of the BCG scar reac-

tivation (latency time) ranged from 1 to 9 days. In one case report the

latency time was not reported. Figure 2 shows the latency time of

reactivation for different doses of COVID-19 vaccination. In case

reports where the first dose of the COVID-19 vaccine was adminis-

tered (n = 5), the median latency time was 7 days. For the second

(n = 10) or third (n = 4) dose the latency time was shorter, mostly

around 1 or 2 days (median of 2 days).

Recovery time was reported to be between 3 and 15 days

(median 5 days) in seven cases. In three case reports the patient was

recovering at the time of reporting, but the outcome was still

unknown. The other patients had not yet recovered (n = 12) at the

time of reporting (these cases were reported within 3 days after onset

of the reaction). None of the patients was treated for the BCG scar

reactivation (known at the time of reporting) and the impact of the

reaction was low. Three patients reported to have quite some burden

of the reactivation, for the other patients the burden was little

(n = 12), no burden at all (n = 5) or unknown (n = 2).

Of 11 patients it was known that they received the BCG vaccine

during childhood (under 18 years). One reporter stated that she

received the BCG vaccination more than 50 years ago. Five patients

reported BCG scar reactivation as the single AEFI. The other patients

also reported local reactions at the COVID-19 vaccination site (n = 5),

other systemic reactions, for instance myalgia or headache (n = 5), or
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F IGURE 1 Erythema around the BCG scar after booster
vaccination with Pfizer COVID-19 vaccine (with permission of the
patient). This patient reported that the BCG scar was also slightly
painful.
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a combination of local and systemic reactions (n = 7). None of the

cases reported recent infections, medical conditions or other drugs or

vaccinations as other possible causes for the reaction.

4 | DISCUSSION

This case series shows that BCG scar reactivation can occur after both

mRNA and viral vector COVID-19 vaccination. It was predominantly

seen in women with a median age of 38 years and most BCG reactiva-

tions were reported after the first or second dose of a COVID-19 vac-

cination. All BCG scar reactivations occurred within 9 days after

COVID-19 vaccination. Currently this reaction is not listed as a known

AEFI for the Covid-19 vaccines in the Summary of Product

Characteristics.

The BCG vaccine mainly protects against the most severe forms

of tuberculosis, meningeal and miliary tuberculosis. The vaccine also

provides some protection against leprosy and nontuberculous myco-

bacterial (NTM) infections.22–24 In addition, it has been described that

BCG vaccination can enhance the immune response against some

non-mycobacterial microorganisms, as illustrated by the decreased

risk of pneumonia-related mortality.6,25 Also, the phenomenon of

trained immunity is described after BCG vaccination, in which

immunological memory function occurs in the innate immune system,

while historically immunological memory was assumed to be exclusive

to the adaptive immune response.26 Some studies showed beneficial

vaccine responses in the case of previous or concurrent BCG

vaccination, resulting in higher antibody levels in BCG-vaccinated

participants compared to the non-BCG vaccinated group.6,25,27

Additionally, BCG immunotherapy can be used as treatment, for

instance in bladder cancer,6 although the exact mechanism for this

therapeutic effect is not yet clarified.28 Next to the above-mentioned

specific features, erythema and induration of the BCG site is an

important and early sign in (especially younger) children with

Kawasaki disease (KD).8 It can be an important early sign in children

with incomplete KD.7,29

In the literature, several mechanisms underlying BCG scar reacti-

vation are proposed, most of which include mycobacterial heat shock

protein (Hsp)65. Hsp65 is the most immunogenic component of

Mycobacterium bovis BCG. It is responsible for inducing potent,

antigen-specifc CD4+ and CD8+ T cell activation.30 Consecutive pro-

duction of the proinflammatory cytokines TNF-α and IL-1β shows the

ability of Hsp65 to orchestrate both host defence against M. bovis

BCG and induce tissue damage in inflammatory lesions containing

high expression of Hsp65.31 Cross-immune reaction has been sug-

gested between Hsp65 and Hsp63 for Kawasaki disease and influenza

vaccination.13 Protein sequence analysis showed an extensive

sequence similarity between Hsp65 and the spike and nuclear pro-

teins of SARS-CoV-2.30 These findings support the possibility of a

cross-immune reaction between BCGs Hsp65 and COVID-19 vaccina-

tion. Furthermore, it has been demonstrated that BCG vaccination

provides specific immunity against SARS-CoV-2 infection, although

the exact mechanism is not yet elucidated.32 In contrast, to our cur-

rent knowledge no case reports of BCG scar reactivation in patients

with SARS-CoV-2 infections have been published.

To clarify the underlying mechanism of BCG scar reactivation

after COVID-19 vaccination, it is important to understand the type of

inflammation that occurs at the BCG inoculation site. In the aforemen-

tioned hypothesis, in which an immune response against the

Hsp65-resembling spike and nuclear components of the vaccine

causes BCG scar reactivation, the inflammation is sterile.33 Since lym-

phocytopenia is a well-defined risk factor for reactivation of latent

M. tuberculosis infection, reactivation of latent M. bovis BCG bacilli

causing local BCG infection (BCG-itis) during COVID-19 vaccination-

induced transient lymphocytopenia could be an alternative hypothe-

sis. Lymphocytopenia developed in 46% of Pfizer recipients during

the first 3 days after vaccination and lymphocyte count returned to

normal within 6 to 8 days. Grade 3 lymphocytopenia, an absolute lym-

phocyte count of 200 to 500 cells/μL (normal range 1000-4800 cells/

μL), developed in 9% of recipients.33 A case of BCG scar reactivation

with local BCG-itis has been described in an untreated HIV patient

with an absolute lymphocyte count of 2060 cells/μL and a CD4 lym-

phocyte count of 214 cells/mm3 (normal range 500-1400 cells/

mm3).34 Local and disseminated BCG-itis caused by secondary immu-

nodeficiency following a measles infection was described in a mal-

nourished HIV-negative infant.35 Although the lymphocytopenia

F IGURE 2 Latency time of the BCG
reactivation in days after doses 1 and 2 and a first
booster (dose 3).
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caused by COVID-19 vaccination is transient, a self-limiting course of

local M. bovis BCG-itis seems unlikely, therefore sterile inflammation

is the most likely mechanism in 45% of our cases which reported

spontaneous recovery. Unfortunately, in 55% of our cases we did not

know the outcome since reporting took place within days after onset

of BCG scar reactivation. There are no case reports published on reac-

tivation of latent M. bovis BCG bacilli after COVID-19 vaccination.

Up to now 10 case reports of BCG scar reactivation after admin-

istration of mRNA COVID-19 vaccines have been described in the

literature.15–20 The reactivation is described as erythema and (some-

times painful) swelling at the BCG scar, with a diameter of approxi-

mately 1-2 cm. The scar reactivations occurred mostly within 7 days

after the first vaccination with mRNA COVID-19 vaccine and within

4 days after the second or booster dose and they recovered sponta-

neously. The latency time and self-limiting BCG scar reactivations

described in the literature are quite similar to the cases reported to

Lareb. Unfortunately, lymphocyte count was not measured in any of

our cases. In both our spontaneous safety reports and literature cases,

no other possible causes, like concomitant use of immunosuppressive

drugs or immunodeficiency disorder of BCG scar reactivation, were

reported.

This study has some limitations inherent to the spontaneous

reporting system. One of the limitations is underreporting of adverse

events. As a consequence, it is impossible to calculate the incidence

of the BCG scar reactivation after COVID vaccination. Additionally, it

was not always possible to retrieve all relevant clinical information.

In conclusion, our case series includes the first cases of BCG scar

reactivation after viral vector COVID-19 vaccination and shows that

BCG scar reactivation is a nonserious, remarkable unlisted AEFI that

can occur after vaccination with both mRNA and viral vector COVID-

19 vaccines. Healthcare professionals should be aware of this poten-

tial adverse event to avoid unnecessary anxiety and misclassification.
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