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Clinical characteristics and needle aspiration management
of Bacillus Calmette-Guérin lymphadenitis in children
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Objectives: To describe characteristics of children
developing  Bacillus  Calmette-Guérin ~ (BCG)
lymphadenitis, and to evaluate needle aspiration
treatment.

Methods: Children developing BCG lymphadenitis
following BCG vaccination in Al-Rass General Hospital,
Al-Rass, Saudi Arabia were prospectively studied from
October 2008 to September 2013. Non-suppurative
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BCG lymphadenitis was conservatively managed,
while suppurative lymphadenitis was treated by needle
aspiration.

Results: The mean (SD) age of children (n=23) was 4.1
(1.4) months, and symptoms duration was 2.08 (1.38)
months. Fifteen (65.2%) children had suppurative,
whereas 8 (34.8%) had non-suppurative lymphadenitis.
Age, gender, birth weight, and duration of symptoms
were not significantly different between children
with suppurative and non-suppurative lymphadenitis
(p>0.05). Children with suppurative adenitis had higher
weight, and larger size of the involved lymph nodes
compared with those with non-suppurative nodes
(p=0.001). Most (91.3%) had axillary lesions; with a mean
lymph node size of 3.2 cm. Abscesses were detected by
ultrasound in 8 (80%). Non-suppurative lymphadenitis
was conservatively managed, while suppurative was
aspirated. The mean duration for resolution was 3.25
months. Lymph nodes aspirate were positive for acid and
alcohol fast bacilli in 10 patients (66.6%), and 3 of them
grew Staphylococcus aureus.

Conclusion: Bacillus Calmette-Guérin adenitis occurs
in young children, mainly as unilocular suppurative
left axillary group with a mean size of 3.2 cm.
Needle aspiration is safe in treatment of suppurative
lymphadenitis. Mycobacteria stained positive in most of
the suppurative lesions. Excision is not needed.
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he Bacillus Calmette-Guérin (BCG) vaccine was

derived by in vitro attenuation of Mycobacterium
bovis strains in 1906, and the World Health
Organization (WHO) incorporated the vaccine in the
Expanded Program of Immunization (EPI) in 1974.!
It is estimated that 89% of the targeted children
received BCG vaccination in the year 2012. The
efficacy of the BCG vaccine for tuberculosis protection
is controversial; however, it is known to be effective
against disseminated tuberculosis (TB) and tuberculous
meningitis.” The most common complication of
BCG vaccination is regional lymphadenitis. In Saudi
children, the incidence was reported as 1.96 per 1000.%
Different methods of management are recommended;
however, their beneficial effects remain controversial.®
Non-suppurated  lymphadenitis  resolves ~ without
treatment in 4-6 months.” In a Saudi setting, the
mean age of developing BCG-related complications in
lymph nodes was 4.8 months. Suppurative adenitis was
treated with total excision or incision and drainage.®
Needle aspiration is infrequently studied as a mode
of treatment of suppurative BCG lymphadenitis. This
study aimed to describe the clinical characteristics
of children developing BCG lymphadenitis and to
evaluate the value of needle aspiration in treatment of
the suppurative type.

Methods. This descriptive hospital-based study
was conducted at the pediatrics and surgical clinics at
Al-Rass General Hospital (AGH), Qassim, Saudi Arabia
from October 2008 to September 2013. Three trained
nurses routinely injected the BCG vaccine (BCG SSI,
Danish strain 1331) to all children either at birth,
before discharge at the well baby unit, or within 7 days
of birth at a vaccination clinic at AGH. A 0.05 ml of the
vaccine was injected intradermally in the left arm at the
deltoid insertion, using an auto-disabled syringe (BD
Solo Shot), which is designed to give only 0.05 ml. All
children with BCG-induced lymphadenitis defined as
enlargement of the ipsilateral regional lymph node after
BCG vaccination in the absence of local or systemic
signs of inflammations were included.® Children who
were clinically suspected of having immunodeficiency
were excluded on the basis of history. Those were
children with a family history of immunodeficiency or
had recurrent or chronic infections (cellulitis, abscesses,
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otitis media, pneumonia, lymphadenitis) within a year,
serious infections at unusual sites and unusual pathogens
and infections with common childhood pathogens, but
of unusual severity.” Full blood count (FBC), erythrocyte
sedimentation rate (ESR), chest radiographs, and
ultrasound (USS) of the lymph nodes were carried out
for all children. Children were then followed up to
document the course of the lymphadenitis in scheduled
visits. At each visit, physical examination, especially
of the lymph nodes were recorded. Patients with non-
suppurative lymphadenitis, swollen firm non-fluctuant
lymph nodes were managed conservatively. All patients
with suppurative lymphadenitis, namely, swollen cystic
fluctuant lesions were managed with needle aspiration.
A general surgeon aspirated nodes as an outpatient
procedure. After Xylocaine ointment was applied for
one hour before the aspiration in all patients, aspiration
in different directions was performed subcutaneously
2-3 cm from the periphery of the node to avoid sinus
formation while manually compressing the node
until there was no return in an 18-gauge needle 5 mL
syringe. Recollection of pus within subsequent visits
was aspirated in the same way for a maximum of 4
aspirations. The aspirates were sent to the laboratory
of AGH for Acid-fast bacilli (AFB), gram staining and
cultured in blood agar according to the local laboratory
methods. The number of aspirations and the time
required for complete resolution of the lymphadenitis
were also documented during the follow up visits.

The children’s parents/caregivers provided their
written consent after being informed of the study
details. The Medical Research Ethics Committee of the
College of Medicine, Qassim University approved this
study.

Statistical analysis was made using IBM SPSS
Statistics for Windows (IBM Corp., Armonk, NY,
USA) Version 20.0. Continuous and categorized data
between the suppurative and non-suppurative groups
were compared using the 2-sample Students t-test
and x° tests (Fisher's exact test). A p-value <0.05 was
considered statistically significant.

Results. Twenty-three children were included during
the study period. The mean (SD) age at presentation
was 4.1 (1.4) months, with a male to female ratio of
12:11. The mean (SD) of birth weight was 3.3 (0.07)
Kg. Symptoms had a mean (SD) duration of 2.08
(1.38) months, and the mean hemoglobin, white
cell, and platelet count were within normal limits
(Tables 1 & 2). Fifteen (65.2%) children had suppurative,
whereas 8 (34.8%) had non-suppurative lymphadenitis.
Age, gender, birth weight, weight at presentation, and
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Table 1 - Demographic and clinical variables comparison between patients with suppurative and those with non-suppurative Bacillus

Calmette-Guérin lymphadenitis using Student’s t-test.

Variable All cases Suppurative Non-suppurative P-value
(N=23) (n=15) (n=8)
Mean + SD Range  Mean + SD Range Mean + SD  Range
Current age (months) 243 +13.2 6-60 30.9 +19.17 7 - 60 17.75+7.3 6-24 0.078
Age at presentation (months) 41+14 2-7 4114 2-7 418+1.68 2-7 0.787
Birth weight (Kg) 3.3+0.71 1.6-4.5 34+0.18 1.8-4.5 3.08+0.68 1.6-4.0 0.096
Weight at presentation (Kg) 6+1.04 4-79 586+1.14 4-7 6.27+0.83 53-79 0.381
Current weight (Kg) 10.8 +3.4 6.8-18 11.9+3.6 7.1-18 89+19 6.8-12.0 0.040
Symptoms duration (months) 208+138 05-6 2+ 1.1 0.5-5 225+1.85 0.5-6.0 0.687
Size of lymph nodes (cm) 3.2+0.97 1-4 3.66 + 0.81 2-5 24+072  2-4 0.001

Table 2 - Comparison by Student’s t-test of the laboratory values and the time of resolution of the nodal lesion between patients with
suppurative and those with non-suppurative Bacillus Calmette-Guérin lymphadenitis.

Variables All cases Suppurative Non-suppurative P-value
(N=23) (n=15) (n=8)
Mean + SD Range Mean + SD  Range Mean + SD  Range

White cell count (WBC) 11.16 + 4.5 3.4-20 11.14 + 4.68 10-21 11.02 + 4.48 7-14 0.953
(cells/mm?)

Hemoglobin (gm/dl) 11.46 +2.62 10.1-13 11.24+0.82 10-13 11.26 + 0.81 10.1-13 0.956
Platelets (x10°/mm?) 367 +111.5 122 -589 368 +132 122-589 364 + 63.4 291 - 460 0.937
Time to resolution (months) 3.25+1.34 1.3-8.0 34+1.16 1.5-8.0 3.1+1.5 1.3-5.0 0.599

duration of symptoms were not significantly different
between children with suppurative and those with non-
suppurative lymphadenitis. However, children with
suppurative adenitis had significantly higher weight and
larger size of the involved lymph nodes compared to
those with non-suppurative nodes (Table 1).

The leftaxillary lymph node was the site of lesionin 21
children (91.3%). One had the lesion in the left axillary,
left supraclavicular, and left cervical nodes, and another
had both left axillary and left chest wall abscess. The
mean lymph node size was 3.2 cm. Except for 2 preterm
born children, one had suppurative and the other had
non-suppurative (gestational age 27 and 24 weeks). All
patients were born at full term with a mean birth weight
of 3.3 (range 1.6-4.7 kg). All children had normal chest
radiographs. Ultrasonography, which was carried out
for 10 (66.6%) of the 15 children with suppurative
lymphadenitis, had demonstrated unilocular abscess
in 8 (80%) and multilocular in 2 (20%). The ESR,
which was carried out for 8 children, was found to be
normal in 6 and was elevated in 2 (90 and 20 mm/
hour). Children with non-suppurative lymphadenitis
were managed conservatively. All  suppurative
lymphadenitis were aspirated, with a mean number
of aspirations of 2.4 (range 1-4). However, 7 patients
(48.6%) required more than 2 aspirations. The mean
duration for complete resolution of the lymphadenitis
was 3.25 months (range 1.5-8 months). Three patients
required more than 4 months for healing, 2 of them
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had muldlocular abscesses. Lymph nodes aspirate were
positive for acid and alcohol fast bacilli in 10 patients
(66.6%) and 3 of them grew Staphylococcus aureus
(S. aureus) as well. Isoniazid (INH) and rifampicin
were used to treat one patient whose ESR was 90 mm/
hour and had disseminated lymphadenitis. However,
this patient was lost in the subsequent follow-up. The
antibiotics, amoxicillin, and erythromycin, were used
to treat a coincidental respiratory infection in one
patient, but not as part of the treatment protocol in
this study, each with no effect on lymph nodes healing
time. Only one patient developed sinus formation
after aspiration and no patient needed excision. There
was no difference in the mean white cell count, the
hemoglobin concentration, and the platelet counts
between patients with suppurative compared to those
with non-suppurative lymph nodes. Moreover, there
was no statistically significant difference in duration of
the resolution of the lymph node lesion between the 2
groups (Table 2).

Discussion. The concentration of the live-
attenuated BCG strains range from 50000 to 3 million
particles per dosage. Tokyol72 and Glaxo are weak
strains whereas Pasteur and Danish are strong; hence,
complication rates differ according to the type.'*'?
Introduction of an overdose or a new BCG vaccine
may result in an increased rate of BCG-associated
complications.'*"
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In this study, children of either gender developed
BCG adenitis at a relatively younger age. However,
symptoms were chronic, and the left axillary nodes
were the frequently involved groups. Most children had
suppurative unilocular lymphadenitis following BCG
vaccination and had normal routine laboratory values.
There was no significant difference between suppurative
and non-suppurative lymphadenitis  concerning
demographic characteristics such as age and gender. On
average, more than twice aspirations were performed
for the suppurative adenitis to resolve. Duration of
the resolution was not different between children with
suppurative and those with non-suppurative adenitis.
Acid-fast bacilli and S. aureus were recovered from the
aspirates.

In Saudi Arabia, an increased incidence from 0 to
1.96 per 1000 in BCG lymphadenitis was attributed
to the change in the vaccine strain.’ The number of
complications, during this study period (23 cases)
might be attributed to the use of the same vaccine
strain. However, the true incidence could not be
determined and might well be higher, as not all
post-BCG vaccination infants were routinely seen in
this clinic. Improper vaccination skills are one of the
main reasons for complications.' In the present study;
we had ascertained that trained staff vaccinated the
infants, though we could not confirm the technique.
Other factors influencing the incidence of BCG
complications include dose, age, and immunogenicity
of the vaccinated infants.”” Using an auto-disabled
syringe rendered extra dose unlikely as a cause for the
complications. Immunologically normal newborns
are more likely to have a higher incidence of BCG
lymphadenitis compared with older infants and
children.'® Complications due to BCG vaccination can
be mild as in regional lymphadenitis, or severe as in
suppurative lymphadenitis, osteitis/osteomyelitis, and
disseminated BCG infection."” The finding of isolated
enlarged axillary lymph nodes, ipsilateral to the site of
BCG vaccination with no other identifiable cause for
the adenitis is usually sufficient to make the diagnosis
in most cases.® This study confirmed that full blood
count, ESR, and chest radiograph did not add to the
diagnosis. Meanwhile, the ESR was significantly raised
in one patient who had a more severe disseminated form
of lymphadenitis. However, the ultrasonography may
be helpful for the confirmation of the presence of pus in
the suppurative lymphadenitis. This will influence the
mode of treatment and assure the response to aspiration.

The cytopathology of the aspirate from BCG
lymphadenitis is not different from that seen in
tuberculous lymphadenitis.”® Although microbiological

confirmation is generally not required, the finding
of the acid-fast bacilli in the smear or recovery of
the mycobacteria from the aspirated nodes material
correlates with the diagnosis of BCG lymphadenitis.
However, definitive identification of BCG by phage
typing or gene analysis and immune workup are
not necessary unless disseminated BCG infection
is suspected.® Isolation of pyogenic bacteria from
the aspirate of suppurative lymphadenitis has been
reported in immunocompromised children.”! In this
study, AFB were positive in 66.6% of the aspirate,
and 3 aspirates yielded S. aureus, and 2 of the patients
received oral antibiotics with no effect on the healing
of the lymphadenitis. However, those patients were not
investigated for immunodeficiency because there were
no warning signs of immunodeficiency.’

In the present study, we compared the current age
and weight, age at presentation, birth weight, duration
of symptoms, and size of lymph nodes in patients
with suppurative with those with non-suppurative
lymphadenitis. There were no significant differences
except for the current weight and the lymph node size,
which was higher in the suppurative group, suggesting
that lymph node size is the only clinical characteristic,
in this study that can differentiate between suppurative
and non-suppurative lymphadenitis. Naturally, a
suppurative node is expected to be larger than the non-
suppurative one and the suppurative lymphadenitis
patients were seen more frequently at the beginning of
the study period.

Treatment of simple lymphadenitis with oral
erythromycin or anti-tuberculous drugs did not hasten
the regression or prevent progression into suppuration.®
In our study, 8 patients had non-suppurative
lymphadenitis and they all healed on only conservative
measures in a mean time of 3.1 months.

Because suppurative lymphadenitis is frequently
complicated by spontaneous perforation with sinus
formation, which may persist for months,® we aspirated
suppurative lesions, which proved to be effective in
both prevention of rupture and shortening the time
of healing. The mean time of complete resolution in
this study was 3.4 months. This is comparable to Chan
et al’s' results, where most of the children’s lesions
healed in an average of 4 months. Sataynarayana et al,”
have also obtained satisfactory results in non-drained
suppurative adenitis after needle aspiration. Repeated
aspirations may be needed for some patients.>* In this
study, the mean number of aspirations was 2.4 with a
range of 1-4, and approximately 49% of nodes required
more than 2 aspirations. Some authors advocate
intra-nodal injection of INH and others recommended
local rifampicin after needle aspiration.”"** However,
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our results suggested that this practice is even
unnecessary. To avoid the only known complication
of needle aspiration, iatrogenic sinus formation, it is
recommended to aspirate subcutaneously 2-3 cm from
the periphery of the node.?” In the present study, only
one patient developed iatrogenic sinus formation,
which healed in 8 months.

Surgical excision may be needed when needle
aspiration has failed as in the case of matted and
multiloculated lymph nodes,” or when suppurative
lymph nodeshavealready drained with sinus formation.?
However, surgical incision is not recommended even
among immunocompromised patients.® None of the
affected children needed surgical incision in this cohort.

This study has its limitations. First the incidence of
complications could not be determined because only
part of the infant population received vaccination in this
center. Second we could not control for the suppurative
group for ethical considerations and due to the limited
number of cases over a long period, which may constrain
generalization of the results. Hence, inclusion of large
number of facilities and time extension control for the
cohort may, in the future, give better results.

Diagnosis of BCG lymphadenitis is clinical.
Children develop BCG adenitis at an earlier age with
no gender difference. They have average symptom
duration of 2 months. The commonly affected group is
the left axillary with a mean size of 3.2 cm. Most cases
of adenitis are unilocular suppurative. There was no
difference in duration of resolution of the lymph node
lesion and in the mean white cell count, the hemoglobin
concentration, and the platelet counts between patients
with suppurative compared to those with non-
suppurative lymphadenitis. Needle aspiration is a safe
simple technique in the management of suppurative
lymphadenitis. Tubercle bacilli are detected in most of
suppurative lesions, but S. aureus was recovered from
quite a few. Antibiotics have no effect on healing of
BCG adenitis and excision of the affected lymph nodes
is not needed.
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