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ABSTRACT:
The common disadvantages of BCG vaccine is topical lymphadenitis, this patient must be treatment by antituberculosis drugs. Systematic form of lymphadenitis has high mortality. This study aimed to evaluate anti
tuberculosis drugs sensitivity of BCG pasture strain isolated from children with lymphadenitis after BCG
vaccination to compare with BCG pasture strain. The samples from children with lymphadenitis were collected
and cultured on glycerol free-middle brook 7h11 and lowenstien Jensen. The positive culture was confirmed by
real time PCR and MIC of Ethionamide, Rifampicin and. For BCG pasture strain vaccination and isolation from
adults was determined. In the all samples the 30 cases (37.5%) had positive culture, in 2 cases of which, because
of patient`s underlying immunodeficiency, the co-bacterial infection was observed. The MIC of Isoniazid,
Rifampicin, Streptomycin, Ethambutol, Clarithromycin, Amikacin and Ethionamide in pasture strain of BCG
vaccine and adenitis almost were similar. In order to similarity of anti-tuberculosis drugs, sensitivity of vaccine
strain and adenitis in systemic cases, the first line drug could use.
Key words: Mycobacterium Bovis-BCG, lymphadenitis, anti-tuberculosis drugs.

1. INTRODUCTION:
The Tuberculosis is the most common cause of
death in single-factor infectious diseases in the
world, and it has 10th rate in the global level of
disease. It is estimated that it remains in that
place until 2020 or rises to 7thrate. However,
according to priority of TB-controlling plans,
WHO (World Health Organization) has
specified some goals to control TB; and the
most important of them are that the prevalence
of tuberculosis in 2015 must be half of that in

1990, and it decreases to 1 in 1 million death
due to active tuberculosis until 2050 (Fernandes
PM., 2014; Havasian MR., 2015). In 1845 the
tuberculosis Bovis was diagnosed by Anteinal
villemin and the mycobacterium was dissociated
from tuberculosis by Robert Roch and the
human BCG vaccine was produced in 1921for
first time by Albert Caletc and Camille Gueviu
(Luca S et al,. 2013). Also, there are different
reports from different species in line with
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vaccine production according to the variety of
produced species of BCG (Dubos RJ et al.,
1956; Horwitz MA et al., 2006; Montagnani C
et al., 2014). The most important sub-strain
produced of BCG is BCG Tice that it used to
treat bladder cancer (De Jager R et al., 1991;
Crispen R et al., 1989). The MPB64 gene was
reported for the first time in sub-strains of BCG,
that it existed in virulence M. Bovis and the
MPB51 was detected in all sub-strains of BCG
(Li H et al., 1993; Ohara N et al., 1997). The
BCG vaccine has significant effects on children
in decreasing the tuberculosis meningitides and
miliary pulmonary tuberculosis and variable
effects on pulmonary tuberculosis. The variety
in effectiveness of this vaccine was reported in
many clinical trials; so that the effectiveness of
that was 60% in United Kingdom and 25% in
others countries (Colditz GA et al., 1994; Fine
PE et al., 1995). In fact the tuberculosis vaccine
is not only a control panel because it cannot
prevent the pulmonary mycobacterial infection,
but it also has the most effect in birth injection
for prophylaxis of miliary pulmonary
tuberculosis and meningitides in children
(Rodrigues LC et al., 1993). Also, the BCG
vaccine has the prophylactic role in leprosy
patients, Buruli ulcer, cancer chemotherapy and
diabetes type I (Setia MS et al., 2006; Tanghe A
et al., 2001; Lamm DL et al., 1991). The
reactions of BCG injection are scar, pain,
occasionally big colloids. Generally, the term
BCG- induced Iymphadenitis is used when the
lymph node is big and touchable (Milstien JB et
al., 1990). However, these reactions are seen in
2 weeks after injection, but almost they are seen
after 24 months (Ustvedt HJ et al., 1950;
Chaves-Carballo E et al., 1972), so that in 95%
of cases axillary lymph is touchable in the same
side; sometimes the supraclavicular or neck
node lymph appears with the same side axillary
node lymph (Snider JR et al., 1988; Çaglayan S
et al., 1987). The systemic BCG occurs in
individuals with inherent or acquired immune
deficiency (Reichenbach J et al., 2001; Gonzalez
BE et al., 1989; Casanova JL et al., 1995).
Another reaction of BCG vaccine is Osteitis that
it is in epiphysis or metaphysis of long bones,
which appears from 2 months to 5 years after
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injection (Bergdahl S et al., 1976; Berges O et
al., 1981; Gormsen H et al., 1956). This study
aim to determine the anti-tuberculosis drugs
sensitivity M.Bovis-BCG in lymphadenitis after
BCG vaccine and BCG pasture strain.
2. MATERIAL & METHOD:
This present study is a cohort that was done on
80 infants and children who suffered from
suppurative lymphadenitis caused by BCG
vaccine injection. The exclusion criteria of the
was take antibiotics that have effect on
mycobacterium growth such as Rifampin,
Ethambutol,
Aminoglycosides,
Isoniazid,
Fluroquinolone, Pyrazinamide at least 72 hours.
Sampling:
The skin on lymph node was sterilized by
alcohol, the local anesthesia was done by
xylocaine and the purulent of lymph node was
aspirated by syringe 20 cc; and it was
transported to Alborz Clinical Microbiology
Research Center. Also the age of child, start
time of lymphadenopathy, the lymphadenopathy
of front side or same side of injection place, the
time of changing lymphadenopathy to
lymphadenitis, the history of immunodeficiency
in the child, the family history of
immunodeficiency, clinical symptoms such as
hepatomegaly, facial and pulmonary lesions and
lymphadenopathy of the others organs were
recorded.
Measurement of MIC:
For every sample after transport to laboratory,
acid fast stain was done and cultured on Middlebrook-7H10 (Fluka Chemie Ag,cat NO.M0428)
and Lowenstein – Jensen was done. The
Lyophilized of BCG Pasteur vaccine with N.
Batch 8822 that was dissolved in 1cc distilled
water was used. After harvesting, distilled water
was added to every sample and then vortex was
used again for 10 seconds. Every one of
solutions that had aerosol bacillus in 10 cc of
Middle-brook 7H9 broth; enriched with
albumin, dextrose and catalase was transported
and the density was set in 530 nm. The culture
tubes were incubated in 37c° degrees centigrade
and checked for OD every day after mixing.
When OD=0.2 the solution was used as initial
bacterial solution. In order to make solutions
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with 1/100 density, the 100 micro liter of initial
solution was added to 10cc of sterile distilled
water. The 0.01 µ/l of initial solution was added
to Middle-brook 7H11 agar plate with exact
density of anti-tuberculosis drugs.
Final concentration of Ethionamide: 0.5, 1, 2, 4,
8 and 16 µg/µl
Final concentration of Rifampin: 0.06, 0.125,
0.5, 1 and 2 µg/µl
Final concentration of Amikacin: 0.25, 0.5, 1, 2,
4, 8 and 16 µg/µl
Final concentration of Isoniazid: 0.06, 0.125,
0.25, 0.5, 1 and 2 µg/µl
Final concentration of Ethambutol: 0.25, 0.5, 1,
2, 4, 8, 16 and 32 µg/µl
Final concentration of Streptomycin: 0.25, 0.5,
1, 2, 4, 8 and 16 µg/µl
Final concentration of Clarithromycin: 0.125,
0.25, 1, 2, 4, 8 and 16 µg/µl
Final concentration of Flucloxacillin: 0.25, 0.5,
1, 2, 4, 8 and 16 µg/µl
In order to make control medium, the 0.01 and
0.0001 concentration from initial solution was
used on Middle-brook 7H11 without antibiotic.
When the control culture suspension 1:100
showed enough growth (more than 100 visible
colonies), the MIC1 was measured comparing
with control solution with 0.0001 concentration
and colonies count in medium containing
antibiotic.
DNA Extract:
The bacilli were cultured on Middle-brook 7H11
for 2-4 weeks at 37 degrees. In order to extract
the DNA, a loop full of bacteria was suspended
in 500 µl of DNA was boiled for 10 minutes.
Then c centrifuged in 11000 rpm for 2 minutes
and supernatant was used for PCR.
Multiple real-time PCR:
Every 25 µl of PCR reaction contain 2.5 µl of
every primer of 1X Syber Green PCR Master
mix (Applied Biosystem US) and 5 µl of DNA
template. The reaction I has a primer for
detecting RD19 (RD19 Present forward and
RD19 Present reverse) and not of detecting RDI
(RDI Deleted forward and RDI Deleted reveres).
Also this reaction has a primer for detecting the

1 . minimum inhibitory concentration
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gene region of 16 S rRNA that is common in all
mycobacterium. The reaction II has a primer for
either detecting or not detecting RD4 (RD4
common forward, RD4 present reveres and RD4
deleted reveres RD4). This reaction was done in
Real Time 7500 (Applied Biosystem, US)
system and with green syber fluorescence in the
Real-Time. After denaturing in 95 degrees for 5
minutes, the reaction process contained 40
cycles at 95 degrees for 15 seconds, in 60
degrees for 30 seconds and 72 degrees for 30
seconds. The final step was done in 60-90
degrees for 0.2 seconds for making Melting
curve (Table 1).
3. RESULTS:
In the present study, the 80 samples were
evaluated of whom 62.5% were males and
37.5% were females. The average age of the
sample group was 11.8 months and there were
16 male-positive and 14 female-positive aspect
culture (p=0.05). Generally, the 37.5% of all
samples were positive (Figure 1). The results
showed that the age range of child-positive were
2-15 months, and their average age was 6
months (p=0.00). The average age of starting
lymphadenopathy was 11.8 months among all
80 samples. The average age of positive culture
was 2.62 months and for negative culture was
3.91 months (p=0.007). Also the timetable for
30 positive samples was 3.88 months and for 10
negative samples was 11.8 months (p=0.00).
From purulent lymphadenitis samples, the
42.5% had the acid fast strain positive results
(Figure 2). The acid fast strain was negative in 8
cases of positive culture. From vaccine
lymphadenitis samples, the 26 cases of positive
lymphadenitis had positive culture results, and
there were 4 positive cases in negative culture
results. In the samples which had positive result
in initial acid fast strain, there was strong
possibility for getting positive culture and with
negative results of strain, the possibility of
negative culture got stronger (p=0.00). The
results of lymphadenopathy in comparison with
place of BCG vaccine injection showed that the
96.3% of cases were in ipsilateral, 5 cases were
in contralateral and 2 cases were in generalizet.
Also the 28 cases of ipsilateral had positive and
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49 cases had negative culture results. So, in the
state and type of ipsilateral lymphadenitis, the
possibility of negative culture got strong
(p=0.558). Among contralateral cases, the 4
cases had positive culture results and 1 case had
negative (p=0.06). So, the possibility of getting
positive in contralateral lymphadenitis gets
stronger and possibility of getting negative gets
weaker. The results of acid fast strain showed
that the 40% of ipsilateral had positive and 56%
had negative results (p=0.395). The results
showed that the time length of pus node had a
relationship with possibility of negative acid fast
(p=0.00). The evaluation of immunodeficiency
showed that there are 5 disseminated BCG
cases, 2 immunodeficiency cases according to
flow cytometry examination, 2 chronic
granulomatous diseases (CGD) according to
DHR examination and 1 severe combined
immunodeficiency case. All of cases were
sensitive to Rifampin, Isoniazid, Streptomycin,
Ethambutol, so that the MIC of Isoniazid (0.06
µg/dl) in all 24 samples was equal with the MIC
of BCG vaccine. The MIC of Rifampin in 21
cases was equal with MIC of BCG vaccine
(0.06) and only in 3 cases was 0.125µg/dl. The
MIC of streptomycin was equal with MIC of
BCG vaccine (0.25µg/dl) in 21 cases; and in 3
cases it was 0.5µg/dl. The MIC of Ethambutol
was 1µg/dl in 8 cases which was equal with
MIC of BCG vaccine; it was 0.5µg/dl in 12
cases; 2µg/dl in 2 cases; and less than 0.25 in 2
cases. All disseminated BCG cases were
sensitive to Isoniazid.
4. DISCUSSION:
This cohort study was performed on infants and
children who suffered from suppurative
lymphadenitis caused by BCG vaccine injection.
In all 80 individuals, the start time of
lymphadenitis was 2-4 months and had a peak in
2nd months. There were 50 male cases (62.5%)
and 30 female cases (37.5%). It seems that the
prevalence of this disease was more in males but
there was not any significant relationship
between sex and culture results and acid fast
smears; whereas it has been claimed that the
incidence of this disease was more in males
(Hengster P et al., 1997; Milstien JB et al.,
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1997). In general, there was not any significant
relationship between sex and the incidence of
suppurative lymphadenitis (Milstien JB et al.,
1997). That was in line with our results. In the
present study, there was 6% non-regional
lymphadenopathy that was appeared in
immunodeficiency base as BCG-Osis. The
regional lymphadenitis occurred in the normal
course of action in immune system of the body.
In the bacteriologic evaluation of this study, it
was found that out of the 80 cases, 30 cases
(37.5%) had positive culture, in 2 cases of
which, because of patient`s underlying
immunodeficiency, the co-bacterial infection
was observed. Another case might have
occurred during sampling or during the
incubation process (There was a possibility of
carry over pollution in length of sampling or
incubation period).There were 4 positive
cultures and 1 negative culture in all 5
contralateral lymphadenitis. There was a
possibility for this positive culture to be related
to underlying immunodeficiency and higher
reproduction of bacilli. In fact, the negative
culture showed another etiology than vaccine.
The acid fast evaluation of initial pus samples of
lymphadenitis
was
positive
in
some
lymphadenitis samples that had positive culture,
and it could show the high load of bacillus in
exodus (purulent secretion). In 4 positive culture
adenitis samples, the acid fast result was
negative and probably it was related to low
bacillus count in pus samples. 8 positive culture
cases had negative acid fast results that were
related to low load of bacillus in acid fast
smears. There was a significant relation between
time length of pus lymphatic node and culture
results. In other words, if this time got longer the
chance of positive culture and acid fast results
were lower. This was related to Dormancy
phenomenon and producing the L-forms in B.
bovis that was in line with results of Easton et
al; that was done in vivo state (Easton PA et al.,
1984). Most of the studies were about immunedeficient patients (mostly HIV) with history of
BCG vaccine. In studies performed in order to
diagnose Golden Standard, lymphatic biopsy in
AFB culture was used, the half of samples were
positive (Lee H et al., 2012), which might be
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related
to
Delayed
hypersensitivity
lymphadenitis (Galal N et al., 2012). There are
many other factors for accelerating the bacillus
reproduction and increasing the load of bacteria
such as enzymatic and inhibitor materials like
interleukins and lymphokines present in purulent
secretions, vaccine strain, viable unities present
in vaccine dose, subcutaneous injection instead
of intradermal or initial immunodeficiency state.
The above mentioned items can be effective on
the incidence of lymphadenitis and culture
results (Nyerges G et al., 1985). It is possible
that individual features of the society that got
the vaccine were effective on the incidence of
lymphadenitis and microbiologic results. This is
because of the incidence of lymphadenitis in a
normal population and uniform conditions, in
different statistical data of adenitis or culture
results (Behr MA et al., 1999). The results of
this study showed the sensitivity of BCG
Pasteur species against first line anti-TB drugs
such as Isoniazid, Streptomycin, Rifampicin and
Ethambutol and second line drugs like
Clarithromycin,
Amikacin,
Ethionamide,
Flucloxacillin and the resistance against
Pyrazinamide. In a study that was performed in
order to determine the sensitivity of species like
Medac, Japan and Bulgaria, all of them were
sensitive against Pyrazinamide, but the
Denemark and Connaught showed Low-level
resistance against Isoniazid and Ethionamide
(Ritz N et al., 2009). The antibiogram results of
lymphadenitis positive culture BCG-induced
vaccine and systemic cases of BCG-osis showed
the sensitivity of all first and the second line of
TB drugs except Pyrazinamide. This confirmed
that genetic pattern of species did not change in
normal body condition has not undergone
mutation, while in some studies the genetic
mutation and subsequently drug-resistance has
been reported (Close GG et al., 1983; Mohamadi
J et al., 2014; Tam PK et al., 1982).
5. CONCLUSION:
The drug-sensitivity evaluation of BCG vaccine
showed that it was sensitive to all anti-TB drugs
except PZA; so in BCG Pasteur species of
vaccine, that is common in Iran, no mutation has
been occurred in spite of several passages. Also
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the MIC results obtained from microorganisms
isolated from BCG-induced adenitis had the
same pattern as BCG vaccine and in
disseminated cases were sensitive to INH and
other drugs. The results showed that it was not
necessary to use multiple-drug treatment in
disseminated cases and the first line treatment
drugs (INH, RMP and ETB) instead of multipledrug treatment was sufficient in systemic form.
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Description of target

Product
length
(bp)

Product Tm
(C)˚

RD9 present

51

76.3 ± 0.1

RD1 deleted

226

86.2 ± 0.6

RD4 present

55

77.8 ± 0.2

RD4 deleted

94

83 ± 0.2

36. Tam PK, Stroebel AB, Saing H, et al (1982).
Caseating
regional
lymphadenitis
complicating BCG vaccination: a report of 6
cases. Archives of disease in childhood, 57,
952-54.

Primer names

Primer sequences

RD9 Present Forward
RD9 Present Reverse
RD1 Deleted Forward
RD1 Deleted Reverse
RD4 Common Forward
RD4 Present Reverse
RD4 common Forward
RD4 Deleted Reverse
Genus Control Forward
Genus Control Reverse

TTTCGAGCCGTAAATTACTGTG
GAGCATTCTCGCTCCGAAT

Mycobacterial 16S
78
79.3 ± 0.1
rRNA
Table 1: Primers used in this study
Figure 1: Results of culture 80 cases with post BCG lymphadenitis

GGATTTGACGTCGTGCTTCT
TTCAACGGGTTACTGCGAAT
AGAAGCGCAACACTCTTGGA
CATGCGCCCTATTTGATCTC
AGAAGCGCAACACTCTTGGA
TTGCTGAAAAATGGCTATTGA
CAACGCGAAGAACCTTACCT
TGCACACAGGCCACAAGGGA

Figure 2: Results of acid fast purulent lymphadenitis
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