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CLINICAL MANAGEMENT OF LOCALIZED BCG ADVERSE EVENTS IN CHILDREN
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SUMMARY

BCG adverse events (BCG-AE) are rare conditions with no well-established treatment. This study aims to describe clinical
characteristics and outcome of localized BCG-AE. Children with BCG-AEs who were treated at the Reference Center for Special
Immunobiologicals of the Federal University of Sd@o Paulo from 2009 to 2011 were included. Patients were followed monthly until
3 months after healing. One hundred and twenty-seven patients with localized BCG-AE were followed: 67 (52.7%) had suppurative
lymphadenitis; 30 (23.6%) injection-site abscess; five (3.9%) had enlarged lymph node > 3 cm; four (3.1%) had ulcer > 1 cm; and
one (0.8%) had a local bacterial infection. Five patients (3.9%) had more than one BCG-AE simultaneously. Fifteen patients (11.8%)
had atypical manifestations: seven wart-like lesions; five BCG reactivations; two other dermatologic lesions and one with vasomotor
phenomenon. Isoniazid was used in 96 patients with typical BCG-AE (85.7%) until lesion resolution which took place 3.1 months later
(in median); the healing rate was 90.6%. Patients with atypical manifestations had an individual approach. Regarding the outcome,
105/112 patients with typical AE and 13/15 patients with atypical AE had resolution of BCG-AE. Localized BCG-AE caused by BCG
Moreau RJ had positive outcome when treated with a short course of isoniazid. Atypical BCG-AE are not infrequent.
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INTRODUCTION

BCG has been used safely in more than one billion people to prevent
meningeal and miliary tuberculosis (TB) in children'. However, BCG
strains currently in use differ in drug resistance and reactogenicity profile
resulting in conflicting published data regarding efficacy and safety>3*.

Adverse events after BCG have been described since its introduction
and can be classified as localized (regional lymphadenitis, injection
site abscess, an ulcer larger than 1 cm or other local manifestation)
or disseminated manifestations®. The first events can occur in healthy
individuals or as part of an immunological reconstitution inflammatory
syndrome (IRIS) in HIV patients. By contrast, disseminated BCG disease
which is a rare condition, usually affects either HIV-infected children or
those with primary immunodeficiencies®”5.

One poorly understood topic is the best treatment for BCG adverse
events (BCG-AE). In localized reactions, surgical procedures, fine needle
aspiration and/or anti-tuberculosis drugs are globally used, although
scientific evidence!®is weak. In disseminated disease, various anti-
tuberculosis drug regimens are used!'"!2,

In Brazil, intradermal BCG Moreau Rio de Janeiro is recommended
at birth to all neonates, with more than 99% coverage'. Since 2005,
reporting of adverse events following immunization (AEFI) in Brazil is
mandatory and the Reference Centers for Special Immunobiologicals
(CRIE) provide technical support for vaccine adverse event management
throughout the country'®.

This study aims to describe the clinical aspects and the outcome of
patients with localized BCG adverse events.

MATERIALS AND METHODS

This study was conducted from 2009 to 2011 and included patients
under 10 years old, presenting with BCG adverse events, who were seen
routinely at the Reference Center (CRIE) and/or were identified by the
AEFI surveillance system in the city of Sao Paulo. They were followed
up by one of the authors (TNFM).

Mild inflammatory reaction after BCG vaccination such as erythema,
vesicle, small ulcer (< 1 cm) or mild lymph nodes enlargement (< 3 cm)
were considered expected reactions within normal BCG vaccination
evolution, and were excluded.
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The 2008 Brazilian Ministry of Health criteria for BCG-AE were
employed in this study. Adverse events were classified as localized BCG-
AE (typical BCG-AE) - regional enlarged lymph node > 3 cm, suppurative
lymphadenitis, ulcer > 1 cm, injection site abscess, bacterial infection
at injection site, lupus vulgaris lesion and keloid scar - or manifestation
caused by BCG dissemination. Any local manifestation not included in
the 2008 Brazilian Guidelines was analyzed and, if considered possibly
associated with BCG, it was classified as an atypical manifestation'*.

At the first visit, a questionnaire was filled in with demographic
and clinical data on adverse events, BCG vaccination data, previous
infections, hospital admissions and risk factors for immunodeficiency.

Treatment of BCG adverse events was based on the Brazilian
Guidelines in use'*. Isoniazid 10 mg/kg/day was proposed to individuals
with suppurative lymphadenitis, ulcer larger than 1 cm and injection site
abscess until complete resolution. Bacterial local infection was treated
with oral antibiotics. Regional enlarged lymph nodes larger than 3 cm
diameter received no specific treatment unless there was fluctuation or
suppuration during the follow-up. Patients with atypical manifestations
had an individual approach according to clinical characteristics.

Complete blood count and liver function evaluation were performed
only for children who took isoniazid for more than three months, took
more than one anti-tuberculosis drug, had symptoms suggestive of
toxicity during follow-up or reported previous hepatic diseases.

Patients were followed monthly until 3 months after lesion resolution.
In this study, criteria for healing used were complete ulcer or abscess
resolution and, in previous enlarged lymph nodes, size < 1 cm without
drainage. Patients without complete lesion resolution after 6 months
were considered as “treatment failure” and a second therapeutic approach
was employed.

Microsoft Office Access 2007 and Excel 2010 were used to build the
main database and for descriptive analyses, respectively.

This study was approved by the Ethics Committee of the Federal
University of Sdo Paulo (protocol:1293/09).

RESULTS

One hundred and twenty-seven patients with BCG-AE were
included in the study: 112 with typical BCG-AE and 15 with atypical
manifestations. No manifestation caused by BCG dissemination was
observed during the study. Seventy patients (55.1%) were recruited
through the surveillance system and 57 (44.9%) through spontaneous
demand, and the latter were reported to the surveillance system.

The BCG-AE occurred in 97.6% of the patients after first dose of the
vaccine. Only three (2.4%) had BCG-AE after a second BCG dose. No
vertical exposure to HIV infection was reported by parents.

Typical BGC-AE
Among 112 patients with typical BCG-AE, 67 had suppurative lymph
nodes; 30 had injection site abscesses; five had non suppurative lymph

nodes larger than 3 cm; five had more than one simultaneous event; four
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had ulcers larger than 1 cm and one presented with a bacterial infection
at the injection site (Fig. 1).

The median age for BCG vaccination was two days and the first
symptoms occurred at a median age of 2.5 months, but varied according
to the type of BCG-AE. Demographic characteristics of patients are
described in Table 1.

During the study period, 15 out of 112 patients with typical AE-BCG
had hospital admissions due to infectious conditions with a total of 20
admissions, all of them unrelated to BCG-AE. Causes of admission
were: sepsis (five admissions), respiratory infection’, diarrhea? and other
clinical conditions*. In this group, the hospitalization coefficient index for
infectious conditions was 59.5 admissions/1,000 children/year.

Isoniazid was used in 96 (85.7%) patients with typical AE and 87
(90.6%) had a complete resolution in a median period of 5.2 months. The
median period of treatment was 3.1 months (minimum 0.3 - maximum 8.3).

Only five patients with typical BCG-AE had therapeutic failure with
isoniazid (Table 2): in two cases, surgical excisions were performed
without complications, one patient received multiple drugs treatment
because the BCG strain isolated from the injection site abscess was
resistant to isoniazid and two were lost to follow-up.

Eight patients with typical BCG-AE did not receive treatment because
they arrived at the Center already in the healing phase.

Treatment was well tolerated and was not associated with any relevant
clinical manifestation or laboratory abnormalities. A small increment in
the levels of aspartate aminotransferase (AST) (< 3 x normal serum levels;
32 to 106 U/L) was observed in 20 of 36 (35.5%) children examined.
All of them had normalization of liver enzymes after discontinuation
of medication.

One patient had already been diagnosed with the Chediak-Higashi
syndrome, a primary immunodeficiency, at the time the child was
included in the study. He had a suppurative lymph node that healed after
3 months of isoniazid. He was submitted to a hematopoietic stem cell
transplantation at 26 months of age without BCG reactivation.

One patient with suppurative lymph node died due to respiratory
failure during the follow-up. No etiological agent was identified but
clinical information suggested a viral respiratory infection.

Summarizing the outcome among 112 patients with typical BCG-AE:
105 healed (87 with isoniazid, three after a second approach because of
isoniazid failure, seven with alternative treatments prescribed in other
services, eight with no intervention), one died and six patients were lost
to follow-up (including two presenting with isoniazid failure).

Atypical BCG-AE

Fifteen patients (11.8%) had atypical manifestations after BCG:
seven, wart-like lesion at injection site; five BCG scar reactivations;
two other local dermatologic lesions and one patient presenting
with vasomotor phenomenon (Fig. 2). Three patients had a known
immunosuppressive condition prior to BCG-AE diagnosis (Table 3).
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Fig. 1 - Typical BCG adverse event manifestations. A- lymph node with fluctuation. B- suppurative lymph node with fistulization. C- Ulcer > 1 cm. D- injection site abscess (cold abscess).

Patients with atypical manifestations were submitted to an individual
therapeutic approach according to the clinical characteristics. All seven
patients with wart-like lesions had isoniazid treatment prescribed: two
patients did not take the drug and three patients took the drug for less
than 30 days due to a rapid lesion improvement (Fig. 2). Two patients
maintained isoniazid with a gradual lesion resolution including one
patient who was submitted to liver transplantation due to cirrhosis caused
by tyrosinemia (Table 3).

Two patients presented BCG reactivation after liver transplantation
and were treated with isoniazid for six months. No other antituberculosis
drug was used to avoid hepatotoxicity. One patient succumbed to sepsis
(clinically not suggestive of a BCG complication, and no etiological
agent was identified) and one had BCG-AE resolution after six months
of treatment.

The other three patients with BCG reactivation did not have an
immunodeficiency condition, and they did not receive any treatment
during the follow-up. Two of them had a spontaneous resolution after a
few days and one was lost to follow-up.

The neonate who had a vasomotor phenomenon presented with a
sudden red skin color around the BCG injection site on her right arm,
some minutes after BCG administration (Fig. 2). That was followed some

minutes later by a pale yellow skin color. It had a spontaneous resolution
after one hour and a normal BCG evolution was observed.

Two other local dermatologic lesions were described as atypical
BCG-AE. They are reported in Table 3 and shown in Figure 2.

DISCUSSION

From 2009 to 2011, 574,529 BCG vaccine doses were administered
in Sdo Paulo city and 278 adverse events after BCG were reported
to the surveillance system, which results in a rate of 48 BCG-AE
reported/100,000 doses'®. This study describes the clinical characteristics
and outcomes of patients with BCG-AE and represents a significant
proportion (45.7%) of adverse events reported in Sdo Paulo city. It
also confirms lymphadenitis and injection site abscess as the main
manifestations of localized BCG-AE and describes the outcome with
isoniazid treatment.

The main localized adverse event manifestations mentioned in the
literature, as in this study, were suppurative lymph nodes and injection
site abscesses but the incidence rate may vary from 35/100,000 to
2,500/100,000 according to the vaccine strain, age at vaccination or
number of previous doses>'*!7. Despite being based on a passive reporting
system, the rate of BCG-AE in this study is in agreement with the
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Table 1
Demographic characteristics of patients with loco-regional BCG adverse events with typical manifestations

Suppurative lymph Site injection Non suppurative

More than one Bacterial infection

Ulcer > 1 cm Total

Characteristics node abscess lymph node > 3 cm diagnosis @) at injection site (112)
(67) (30) 5) 5) (H

Male gender (%) 45/67 (67.2) 10/30 (33.3) 4/5 (80.0) 4/5 (80.0) 2/4 (50.0) 1/1 (100.0) 66 (58.9)

Prematurity

(gestational age < 10/66 (15.1) 330(16.7) 0 0 0 0 15/111 (13.5)

37weeks)

Median birth weight 3190 3203 3280 3315 3295 NA* 3225

in g (P25-P75) (2765- 3532) (2908 - 3450) (3035-3529) (3207-3541) (2944-3552) o (2855-3540)

Patients with low

weight

(Z score W/A < 6/65 (9.2) 0 0 0 1/4 (25) 0 7/110 (6.3)

-2SD)

Median age at BCG

vaccination in days 2(1.0-5.0) 4(1.0-10.5) 1(0-5.0) 2 (0-20.0) 2.2(1.7- 3.2) 0 2(1.0-6.0)

(P25-P75)

Median age at

first symptoms in 1.8 (1.0-2.8) 3.8(2.7-5.7) 2.2(1.2-3.0) 3.0 (2.3-6.3) 4.5(2.6-6.8) N.A.* 2.5(1.4-3.8)

months (P25-P75)

i/i[:if‘i‘:l“;iif}‘;ﬁr“ 46 9.9 112 74 9.1 NA 6.3

(P25- P75) (3.2-7.8) (6.4-15.2) (8.8-15.2) (54-8.2) (6.9-10.2) (3.6-10.9)

Known

immunodeficiency 1/67 (1.5) 0 0 0 0 0 1/112 (0.9)

disease

*Not applicable

prospective multicenter study by Lotte et al. and with previous Brazilian
studies™'"'8. To the best of our knowledge, this is the largest prospective
study focus on BCG-AE performed in Brazil.

Patients with typical BCG-AE had similar demographic
characteristics compared to those described in the general Brazilian
population, including the prematurity rate'. The only exception was
the admission rate due to infectious causes, which was higher than
the one that had been previously described. A study in Sdo Paulo city
conducted from 2002 to 2006 showed a hospitalization coefficient index
for all causes (including perinatal diseases, prematurity, infectious
diseases and others) of 36.07 to 40.01/1,000 in < 1 year contrasting
with 59.5/1,000 hospitalization coefficient index for the infectious
conditions only found in our study®. These findings highlight the
importance of studies that analyze the immunological response of this
specific group of patients.

The age at first symptoms with typical AE-BCG in our study (median
2.5 months) is in agreement with the literature'®. Some patients had been
previously treated in other health units, which can explain the delay
between the initial symptoms and the age at the first visit to our center
(median 6.3 months).

Localized BCG-AE can be the first symptom of a primary immune
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defect”!? or part of an immune reconstitution inflammatory syndrome
(IRIS) manifestation?!. The risk of disseminated disease in these groups
can be extremely high®?”. In our setting, no HIV-exposed child was
identified which was expected considering that the rate of HIV infection
in children below 5 years of age in Sdo Paulo city was 2.5/100,000
inhabitants during the study period®.

No disseminated disease was identified in the study and the only
patient with primary immunodeficiency had a positive outcome. The exact
incidence of primary immunodeficiency in Brazil is unknown. The Latin
American Society for Immunodeficiency has recently set up a registry
to report all diagnosed primary immune deficiencies™.

There is no consensus on the best treatment for BCG-AE either in
healthy or immunodeficient patients. A recent systematic review on
BCG disease treatment highlighted the small number of randomized
controlled studies and concluded that it is unclear whether oral antibiotics
(isoniazid, erythromycin, or a combination of isoniazid plus rifampicin)
are effective or not for the resolution of BCG-induced disease'’.The
divergence between studies may be explained by the different profile of
BCG strains and the different treatment goal. Of note, BCG Moreau RJ
is highly sensitive to isoniazid?.

Most of the studies published about treatment have focused on BCG
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Table 2
Treatment and final outcome of patients with typical BCG adverse events

Suppurative lymph Injection site Non suppurative More than one

Characteristics . . Ulcer > 1 cm Bacterial infection Total
node abscess lymph node > 3 cm diagnosis

No drug treatment 4/67 (6.0) 3/30 (10.0) 1/5 (20.0) 0/5 0/4 1/1 (100) 9/112 (8.0)

Median time for

spontaneous healing ~ 5.87 and 2.6* 13.2 and 3.0* 5.17 - - - 5.52

in months

Isoniazid

treatment(%) 58/67(86.6) 25/30 (83.3) 4/5 (80.0) 5/5 (100) 4/4 (100) - 96/112 (85.7)

Median period of

isoniazid use in 3.17 293 5.10 2.07 1.82 - 3.07

months

Median period for
resolution with 52 6.2 52 6.25 3.3 N.A. 52
isoniazid in months

Other previous

treatment (%) 5/67(75) 2/30 (67) 0 0 [0 — 7/112 (62)
Healing with

isoniazid (%) 53/58 (91.4) 22/25 (88.0) 4/4 (100.0) 5/5 (100.0) 3/4 (75.0) R 87/96 (90.6)
Therapeutic failure

with isoniazid (%) 3158 (5.2) 2/258.0) 0 0 0 5/96 (5.2)
Healing after

second therapeutic 2/3 (66.7) 1/2 (50.0) 0 0 0 -—-- 3/4 (75.0)
approach (%)

Patients lost to

follow-up (%) 30T (43) 269) 0 0 125.0) 0 6/112(53)
Deaths (%) 1(1.5) 0 0 0 0 0 1/112 (0.9)

* Only 2 patients with available data

Fig. 2 - Atypical BCG adverse events. A and B show wart-like lesions in two different patients. C- vasomotor phenomenon. D- undefined lesion (cutaneous sarcoidosis? foreign body granuloma?).

E- post inflammatory hypopigmentation. F- BCG scar reactivation after influenza vaccine.
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Table 3
Clinical aspects, treatment and outcomes of patients with atypical BCG-AE

Age at Age at first . Underlying . . .
Gender BCG (d) symptoms (mo) Clinical aspects conditions Final AE diagnosis Treatment (mo) Outcome
Influenza vaccine in
Erythema and edema (2 cm) at  the right arm 3 cm L .
M 14 69.6 BCG scar under BCG scar 1 d BCQG reactivation None Healing (3 d)
before symptoms
Exanthema
F 2 6.2 Erythemaj edema (1 cm) and subitum? d after BCG reactivation None Healing (10 d)
secretion at BCG scar
symptoms
M 6 46.3 Edema and ssecc;retlon aBCG BCG reactivation None Lost to follow-up
Liver transplantation
Erythema, edema (1 cm) and  for biliary atresia L - Died of sepsis (not
F 2 65 secretion at BCG scar 1 mo before BCG reactivation Isoniazid related to BCG)
symptoms
Liver transplantation
M 1 8.9 Erythemaj edema (1 cm) and for biliary atresia 15 BCG reactivation Isoniazid (6.0) Healing (6 mo)
secretion at BCG scar
d before symptoms
Solid raised lesion with
F 1 6.7 wart-like appearance at BCG~ - Wart-like lesion Isoniazid (0.3) Healing (0.3 mo)
injection site
Tyrosinemia, Liver
M 1 3.5 Solid raised lesion (base 0.5cm) TOSIS and IVer g0 e jegion  Tsoniazid (6.0)  Healing (1 mo)
transplantation
during treatment
M 1 2.0 Solid raised lesion Wart-like lesion Isoniazid (4.1)  Healing (4.1 mo)
: (0.5x0.5%0.6cm) : g
M 66 6.1 Solid raised lesion Prematurit Wart-like lesion None Healing(1.9 mo)
: (1.2x1.2x0.5cm) y gl
M 1 05 Solidraised lesion Wart-like lesion Isoniazid (1.0)  Healing (1.0 mo)
: (1.4x1.4x0.2cm) : g
M 1 1.0 Solid raised lesion Prematurit Wart-like lesion Isoniazid (0.5)  Healing (0.5 mo)
: (0.8x0.5x0.2cm) ¥ : e
F 31 4.1 Solid raised lecsll;l);l 0805x05 Wart-like lesion None Healing (5.0 mo)
Eczematous plaque (2.5
cm) surrounding BCG
scar with 1nd.urat10n and Undefined lesion . . .
erythema. Biopsy: non Topic corticosteroid
R . L. (cutaneous . L. .
F 7 14 caseous granulomas without  Atopic dermatitis . . and anti-histaminic ~ Healing (2.1 mo)
. sarcoidosis? Foreign
surrounding lymphocytes body granuloma?) 3)
(naked tubercules). Acid-fast ve ’
bacilli: negative. Culture:
negative
F | 1 Well circumscribed white Down syndrome,  Post inflammatory ~ Moisturizing cream Healing (6 mo)
’ macule surrounding BCG scar ~ hypothyroidism hypopigmentation (6.0) g
Yellow skin color on right Vasomotor
F 2 2.0 arm within minutes of BCG - ) None Recovery (1 h)
phenomenon

vaccination

lymphadenitis. The average time for clinical resolution of suppurative
lymph nodes, without intervention, has been reported as 8.7 months®.

option in this situation. This hypothesis should be tested in randomized
controlled studies in the future.

In our study, the use of isoniazid was considered safe and was given
to 85.7% of patients with localized adverse events and 90.6% of them
healed. The mean period for resolution of the suppurative lymph node
group in our study was 5.2 months, what may suggest isoniazid as a good

Only one patient developed isoniazid resistance during the treatment
and she was successfully treated with anti-tuberculosis drugs association.

Another treatment reported for lymphadenopathy is fine needle
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aspiration. A controlled randomized study comparing fine needle
aspiration and no intervention in BCG lymphadenitis suggests the
superiority of this procedure. However, 7.7% of children in the
intervention group had lymph nodes aspirated more than once®. In our
study, the failure rate with isoniazid treatment was 4.2%. There are no
studies comparing the isoniazid treatment with the fine needle aspiration.

Lymph node excision was performed in two patients due to isoniazid
failure. Excision proved to be a useful intervention in this group. No
surgical complications were observed.

An unexpected finding was that almost 12% of our patients presented
atypical BCG-AE. In the literature, there are uncommon cutaneous
complications after BCG, including foreign body granuloma caused by
monosodium glutamate, delayed granuloma formation, sarcoidosis, BCG
scar reactivation and others* %,

BCG scar reactivation has been associated with Kawasaki disease™.
Our study describes the BCG scar reactivation after exantema subitum
and influenza vaccine, suggesting that other non-specific stimuli might
trigger the BCG reactivation®. No patients presented clinical signs
suggestive of Kawasaki syndrome in this study.

BCG reactivation can also be a result of an immunosuppressive
status®. Two patients in our study presented with BCG scar reactivation
after liver transplantation. Studies are needed to define the best
management in this specific group.

In our study, we classified as wart-like lesion a painless solid raised
lesion sometimes covered with a crust. Unfortunately, no histopathological
assessment could be performed for better characterization. Five out of
seven patients with wart-like lesions healed without treatment or after less
than one month of isoniazid, suggesting that this is a benign cutaneous
reaction.

BCG-Moreau Rio de Janeiro strain is used in Brazil to vaccinate 3
million children annually and data on the management of these adverse
events contribute to public vaccination programs®. This study analyzed a
homogeneous group of patients with localized BCG-AE after vaccination
in their first month of life. It was conducted in a setting with low HIV
infection rate. Patients were classified and treated with the standard
protocol and were followed-up by the same investigator. This gives
credibility to our findings for similar scenarios, although it may not
represent the behavior of other BCG strains.

Randomized controlled studies are needed to compare the natural
course of BCG-AE and the benefits of different modalities of treatment
according to the sensitivity profile of the BCG strains. The occurrence
of primary immune deficiency among patients with localized BCG-AE
should also be assessed in future studies as these conditions cannot be
completely ruled out in our follow-up.

In conclusion, localized BCG adverse events caused by Moreau
Rio de Janeiro strain have a high cure rate when treated with a short
course of isoniazid. Treatment failure is uncommon, and in these
situations antibiotic resistance or other differential diagnoses should
be considered. Atypical BCG-AEs are not infrequent and should be
approached individually.
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