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ABSTRACT

BACKGROUND AND OBJECTIVE :

Bacillus Calmette Guerin (BCG) vaccination for protection of tuberculosis has
been in use for long .Although the vaccine is safe in immunocompetant child ,but it's
administration can result in complications , BCG lymphadenitis is the most common
complication of BCG vaccine and accounts for about 98% of BCG complications.To
our knowledge there is paucity of published data in this topic ,so0 we consider it is
important to spot the light on clinical presentation of diseases ,treatment modalities

available and outcome of adenitis after BCG vaccination in our community.

DESIGN AND SETTING: Retrospective review of files of the infants presented

with BCG lymphadenitis and referred to infectious clinic in Benghazi children
hospital.

METHODS: We reviewed al the files of patients presented with BCG lymphadenitis
in infectious clinic in the hospital from 2005 — 2010, during this period the infants
received two types of vaccine , in 2005 BCG SSI Danish 1331 strain and Indian Sli
strain in other years. Files reviewed according to age of vaccination , age at
presentation, interval between vaccination and development of adenitis , types of
adenitis , site and size of lymph node involvement , family history of TB and also
CBC, ESR, chest radiography .

RESULTS:

Total number of patients presented with BCG Iymphadenitis are 89, male gender
was more predominant(60%) , with male to femae ratiol.47:1. Mean age of
presentation was 4.1 months (SD +/ - 3.1) , 60.7% of patients presented between 1-6
months post vaccination and one case developed adenitis 17 months post vaccination.
All cases presented with left site involvement of lymph node ,left axilla was the most
common site of pathology in 93.3% of cases in isolated or associated with other
lymph node , followed by left supraclavicular (5.6%) and less being involved is
cervical lymph node (1.1%) .90 % of patients presented as single lymph node

involvement, 10% presented with multiple lymph nodes. Suppurative adenitis



occurred in 54 % of patients, 46 % presented as non suppurative (smple ) adenitis .
Both types of adenitis resolved spontaneously with mean time of improvement was
6.7 months in all our patients managed conservatively ( 92 %) of cases: the mean
time of improvement in suppurative group was 6.9 months (SD -/+4.1) and for non-
suppurative group was 6.5 months (SD -/+3.5) .Six patients underwent to surgical

intervention & 1 case received ATT before refer to our clinic.

Largest number of cases seen on 2005 (28 patients ) and 43 patients (48.3%)

during 6 years of study period received the vaccine in Gumhouria hospital .

CONCLUSION :

BCG lymphadenitis associated with high incidence of suppuration, and it follows
a benign course in immunocompetent host with complete spontaneous recovery .

Follow up and family assurance are main stay of the management .

RECOMMENDATION :

- Physician should be aware of normal reaction to BCG vaccine to avoid
unnecessary investigation and unneeded admitions to hospital.

- Follow up of patients with BCG adenitistill resolution is required.

- Good nurse training for strict intra dermal vaccine administration is required.
- Files should contain clear and complete information.

- Assurance to family.

Furthermore we recommend that : immunization program manger should be aware

of complication of changing BCG strains and suppler should get the vaccine from
well trusted manufactures and more researches have to be conducted to evaluate

efficacy of used vaccine.
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INTRODUCTION

BCG lymphadenitis is the most common complication of BCG vaccination®®
(34 © accounts for about 98% of BCG complication, the remaining 2% consist of
injection site abscess , ulceration ,arthritis and osteomyelitis © .It's seen even in the
child with a normal immune response (’® and doesn't affect the level of protection
afforded by the vaccine ") . The exact incidence of such complication is difficult to
estimate as their definitions are not universally accepted and the frequency vary with
different countries depending on many host and vaccine related factors, but generally
it ranges form 0.1- 1% in different series” , mean interval for appearing of adenitisis
about 2.5 months following vaccination ”, however it is reported that post vaccine

complication developed at age of 18 months and as late as 3 years. @ ©

BCG lymphadenitis mainly is seen in ipsilateral site of vaccination @® | > 95%0f
cases in ipsilateral axillary nodes (Area of drainage) ,the supraclavicular or cervica
may occasionally be enlarge Y®® (the higher BCG injection site above the insertion
of the tendon at deltoid , the higher likelihood of cervical lymphadenopathy ) © in
isolation or in association with enlarged axillary nodes , there are only one or two

enlarged nodes but multiple glands may be palpable in some cases. V®
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After intradermal injection of the BCG ,it starts multiplying rapidly at the site of
inoculation and rapidly transported through the lymphatics to the regiona lymph
gland followed by hematogenous spread of BCG resulting in creation of very small



Foci in different organs, thisis called (normal BCG-itis) © , so invasion of regional
node by a virulent bacilli and subsequent slightly enlarged regional nodes are part of
processes of successful vaccination ®@9Mand they are rarely noticeable unless
searched for it specifically , this subclinical adenitis regresses spontaneously and of
no practical importance®®®  Since there is no specific guidelines or
recommendation clearly define and differentiate normal from abnormal and specific
agreed definition as what constitutes BCG lymphadenitis particularly with regards to
the size of the lymph node enlargement and its onset post vaccination , so generally
BCG adenitis is coined with the cases in which enlargement of lymph node becomes
enough to easily palpable and to arouse a significant concern for the child's parent to
seek medical advice ® or in cases where suppuration took place, or in cases in which
the glands that don't belong strictly to "regional " glands enlarged might be
included®.

The diagnosis of BCG adenitisis mainly clinical ™) depending on:

1. History of vaccination on the same side.

2 Axillary, supraclavicular, cervical lymph node enlargement ipsilateral to

vaccination site. @@ ©
% Absence of tenderness and raised temperature over the swelling .

4. Absence of fever and other constitutional symptoms @ ®®

Chest radiography, tuberculin test reaction and hematological investigations are
not much helpful ® however fine needle aspiration cytology may be helpful in

doubtful cases.
Two forms of BCG lymphadenitis can be seen during the clinical course:
1. Non suppurative form (Simple BCG lymphadenitis).

2. Suppurative form.

Simple BCG lymphadenitis occurs in the beginning and frequently resolves
spontaneously without any sequelae within few weeks to months @ | in some cases
affected lymph nodes may enlarge progressively and become suppurative indicated by
appearance of fluctuation in the swelling with erythema and edema of the overlying
skin with pustule formation %9 syppurative adenitis also can develop abruptly
within 2-6 month after BCG “® | subsequent course usualy distinguished by

occurrence of spontaneous, persistent caseous discharge and sinus formation and



healing takes place through cicatrization and closure of sinus .The whole process
takes several months during which wound care may be required ©.

BCG vaccine is a part of national immunization program in Libya and BCG
lymphadenitis is the most common complication of BCG vaccination .To our
knowledge there is paucity of published data in this topic, so we believe it is
important to spot the light on clinical presentation of the disease, treatment modalities

available and outcome of adenitis after BCG vaccination in our community.
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REVIEW OF LITRATURE

History of BCG vaccine:

BCG: is dlive attenuated Bacillus Calmette, derived by in vitro attenuation of an
isolate mycobacterium bovies especially cultured every 3 weeks for 13 years in
artificial media at institute of Pasteur in France 1908, named after its discovery by

French bacteriol ogist Albert Calmette and veterinarian Camille Guerin.*®

The first human trial occurred in July 1921 when it was first administrated orally
to newborn infant ,since then cultures of BCG were distributed to many laboratories
around the world”™ Nowadays, different vaccines in clinical use have emerged
after subculture of parental strain in may laboratories, which have varying phenotypic
and genotypic characteristics, so a dozen of distinct daughters strains emerged
(16)AN(8 jncluding four that are currently in major use , which represent 90% of BCG
vaccination worldwide (Pasteur strain 1173 P21 , Tokyo strain 172, Danish strain

1331, Glasxo strain 1077 ). @

BCG immunology:

BCG inoculation induces exclusive cellular immunity in order to provide
protection @@ the jmmunity produced can be tested by TST, this takes
between 2-10 weeks .Since  BCG mycobacterium is an intracellular bacterial
pathogen , once inoculated into the body , it resides and multiply within host
mononuclear phagocyte , when it presented to T-helper lymphocyte cells (TH- 0)
they differentiate into TH- 1 and memory cells, this takes around 6 weeks , during
which vaccinated person becomes TST positive , upon re-exposure to the same
antigen , specific memory cells (thl) are activated and produce cytokines , in
particular interferon gamma (If-G) that activates and attracts macrophage into the
area ,it takes 2 -3 days , that’s why it's called delay type hypersensitivity or cell
mediated hypersensitivity. V@)@

So we can say that BCG vaccine acts by replacing the potentially dangerous

primary infection due to mycobacterium TB with innocuous primary infection due to



BCG, thus activating host cell mediated immunity, so an infection with
mycobacterium tuberculosis will be of re-infection type ™ and presence of scar at

vaccination site indicates that vaccine has been given. ?¥

Efficacy of BCG vaccine:

Efficacy of the vaccine in the human has been evaluated in several well controlled
studies performed during the twentieth century, that varies from (0-80%) this
variability in its efficacy constitutes the most controversial aspect in its use , the
results observed to be dependent on geography® Rosenthal...et al 1961 through a
twenty year statistically analyzed study in Chicago reported 74% reduction of
morbidity in BCG vaccinated children® trailsin Puerto Rico 1958 demonstrated that
BCG vaccine was approximately 30% effective in these population “” another study
conducted by the British Medica Researcher Council 1971 among adolescent
consistently shown protective effect of more than 80% “® inconsistently trials
conducted in South India published 1979 (Chingle Put Trial) showed no protective
effect of BCG vaccination® the discrepanciesin the results and the reasons for such

variable efficacy may be due to:

1. Difference of BCG strainsin genetic characteristic and in the quality: genetic
variation in the BCG strains used may explains this variability reported in different

trials. (19

2 .Host genetic factor: difference in the genetic make-up of population may explain
this variability, but there is arguing against the genetic variation showed a 64%
protective effect of vaccine in children born to families whose originated from India
(wWhere vaccine efficacy has previously been shown to be zero) ®® the result was very

similar to the figure derived from UK trails.®?

3.Interference by non tuber culous mycobacteria: some studies demonstrate that
prior immunization with environmental mycobacteria inhibits BCG mulltiplication and

therefore , preventsinduction of efficient BCG induced immune response Y.

4. Interference by concurrent parasitic infection: in another hypothesis
simultaneous parasitic infection changes the immune response to BCG making it less

effective as T-helper 1 cells is required for an effective immune response to



tuberculous infection, concurrent infection with various parasites produce

simultaneous T- helper 2 response which blunts the effect of BCG vaccine,®?

5. Exposureto ultraviolet light: concentration of ultraviolet light from sun may have
some effect on efficacy of the BCG vaccine, it is demonstrated that it reduces efficacy

of the vaccine in the laboratory / guinea pigs. ¢

6.Patient nutritional status: which in some way effect the response to immunization
in general the exact relation of malnutrition to immune response is not clear
probably, important studies of weight for age status and immune response of

kwashiorkor and marasmus and immunity confirm such relationship. ¢

7.Route of administration and dosing schedule of the vaccine: ) the relation
between dose , method of administration to the efficacy of BCG vaccine have been
investigated in a lot of studies worldwide , depending on the fact that a given dose,
variable application techniques and diverting devise used for vaccination will alter the
number of bacilli given, subsequently will change the immune response to vaccination
@DEYE) - g5ome studies found that Intradermal administration of vaccine produces
immune response better than percutaneous route ;a 2004 review article done by Luca
F Bricks comparing percutaneous with intradermal BCG vaccine where he reviewed
literatures published 1987 to 2002, found that BCG by intradermal route more
efficient in stimulating IF-G production by Th-1 lymphocyte (the most critical
populations of immune cells to confer protection against mycobacterium TB) than

@ In

percutaneous route, he recommended intradermal BCG vaccination
comparison, a recent randomized trial 2008 in South Africa by Anthony H....et a
where they compare incidence of TB in 2 years in 1860 newborn infants vaccinated at
birth with intradermal or percutaneous ,they found no significant difference in

incidence of TB in both routes of administration.®

The previous findings are questionable by another study done by Power CA....et a
1998 where he claimed that mycobacterial dose define the nature of immune
response independent of whether immunization is administrated by Intravenous or

subcutaneous or intradermal route of administration. 2



Although relative efficacies with different routes of BCG administration are all
debated, but along with recommendation of WHO, intradermal administration of BCG
is still commonly used, and till now considered the only method advocated by WHO

in comparison with other routes,*”)

In spite of al the debate regarding vaccine efficacy against pulmonary TB, it
generally agreed that the vaccine is effective in disseminated disease and meningitis
in childhood TB ®(W@IENEY req)its of meta- analysis research of BCG efficacy
in1994 are shown; %

Efficacy of BCG vaccine
Protection against Disseminated TB 80%
Protection against DEATH from TB 70%
Protection against TB Meningitis 65%
Protection against TB Infection 50%

In another meta-analysis assessed by B Bourd ....et al in 2006 about the effect of
BCG vaccine on childhood tuberculous Meningitis and Miliary TB and assessment of
cost effectiveness of the vaccine, they estimated that the 100.5 million BCG
vaccination given to infants in 2002 would have prevented 29729 cases of
tuberculous meningitis in children during their first 5 years or one case for every 3435
vaccinations and 11486 cases of miliary tuberculosis, or one case for every 9314
vaccinations the number of cases prevented would be highest in South East Asia
(46%) Sub-Saharan Africa 27% the Western Pacific region 15% and where the risk of

tubercul osis infection and vaccine converge also highest.

So it's one of the vaccine recommended for the children in Expanded programme
of immunization ( EPl)sponsored by WHO which incorporated in it 1974 to
strengthen the fight against children TB in developing countries. @19 ¢



Effect of the prior BCG vaccination on tuberculin test:

Previous BCG vaccine did not affect the utility of subsequent Monteux testing
(Tuberculin skin test ) in that individual , the Mantoux reaction after BCG vaccine is
generally small and unlikely to have indurations exceed 10 mm when vaccination is

@92 furthermore there is progressive weaning of the induration

given in early life
within several years of vaccination . Study done by Nemir RL....et a in France 1983
revealed that tuberculin reactions after BCG were rarely large and they persisted for
no more than 5 years®™ | as yet there is no totally reliable method for distinguishing a

tuberculin reaction caused by BCG from that due to mycobacterial TB. (@949

So interpretation of TST is highly dependent on the population of the children
being tested Y |if the child at high risk of infection, so any reading > 5mm should be
considered positive reaction, for those assessed to be at medium risk, 10 mm or
greater is considered positive, if the child is unlikely to be infected with mycobacterial

TB, areaction of >15 mm is generally considered positive,?¥

Tuberculin skin test (Monteux test) and risk of T.B infection : ®*

High risk: positive >5 mm.
Close contact of infectious adult.

Medium risk: positive > 10 mm.
Overseas born from high TB prevalence regions.

Socially deprived ethnic or racial minorities.
Other locally identified high risk populations.
Infant and young children (< 4 year)

Low risk: positive> 15 mm

No risk isidentified. ?*



M ethods of administration of BCG and schedules of vaccination :

Different routes of BCG administration are used for vaccine delivery:

- Intradermal. "

- Percutaneous puncture of BCG exposed skin by multipore device, ™
- Oral route, 9“9

- Inhalational route. “®) #4)(8)

- Rectally. “

The preferred route of administration of BCG vaccine is intradermal *” injection
at low insertion of deltoid ™" by syringe and needle ,because it's the only method
that permits accurate measurement of an individua dose”®® Multiple puncture
technique is popular because its easy but reported results are consistently inferior to
those obtained with intradermal injection™ .Oral vaccination, the original method of
administration has been largely abandoned because of poor results ™ .Inhalational
route (inhaled dry powder vaccine ) solves some problems associated with injectable
BCG vaccine, asits stable and can be transported without refrigerator, also doesn’t
need source of water to reconstitute the vaccine ,traditional BCG vaccine is freeze-
dried requiring refrigerated storage(2-8c)during transportation, another advantage is
that its administration as easy as breathing that makes it ideally in developing
countries in decreasing risk of complications associated with injection, in addition to
this ,its route of administration is much closer to the route of infection, but its efficacy

49U pose of vaccineis

and its side effects still under trial as well as recta rout
about 10° cultural particles ™ and it should not be given at the sites where lymphatic
drainage makes subsequent lymphadenitis difficult to diagnosis and dangerous

(especially buttock where lymphatics drain into aortic lymph node) *°

Recommended vaccine schedule vary widely among countries, the officia
recommendation of WHO is a single dose administration during infancy to all
children from endemic area ) |irrespective of HIV exposure unless child has
symptomatic HIV disease ® repeated inoculation is of no documented value ™" but
in some countries repeat vaccination is universal and in others it's based on either

tuberculin skin testing or the absence of atypical scar. @

United state policy: has never used mass immunization BCG relying instead on the
detection and treatment of latent cases. *)



Libya: immunization of BCG vaccine given to al infants, one dose at birth.

United kingdom: since 1953 and until 2005, UK policy was to immunize all school
children at age of 13 years and all neonates born into high risk groups (one dose) , at
2005, the school BCG immunization program was stopped following continued
decline in TB rates in the UK population ,the new immunization schedule is based on
risk assessment, that involves targeted immunization of neonates and others of high
risks.

The uses of BCG vaccine:

Although the use of BCG vaccine for control of TB has been waned, but in recent
years the incidence of TB is increasing ™ .Last surveillance data by WHO reveals
that in 2006, there were 9 million new cases and about 2 million deaths from TB, that
may result from remarkable increase in the rate of multidrug resistant TB 17
(defined asinfection with organism that is resistant to isoniazid and rifampicin with or
without resistance to other anti-TB drugs)®® and destructive impact of TB/HIV co-
infection, (15)(17)since the description of AIDS in 1981 the world witnessed major
changes in the epidemiology of TB , the incidence rate of TB reported globally
especially in young children have progressively increased ®® so that interest in BCG
renewed , 100 million children are vaccinated every year (WHO 2008) 7 and new
insights obtained into their mode of action incorporate it in other uses:-

Cancer chemotherapy: since late 1980, it has been used for treatment of superficial

forms of bladder cancer, also used as immunotherapy in colorectal carcinoma,

lung cancer, melanoma. ®

D.M type I: it is used to induce production of TNF-apha which can kill T
cells responsible for type 1Diabetis mellitus,

It is used in treatment of chronic inflammatory bladder problem e .g interstitial
cystitis, painful bladder syndrome by instillation it directly into the bladder. ®®

Vaccine is effective against other mycobacterial diseases in particular leprosy,
8 now at least 3 countries recommended BCG for contact of leprosy patient.
WHO noticed that widespread application of BCG is likely to have been
effective in decline of leprosy incidence observed in certain population .Its
interested that prospective tria of childhood immunization in Malawi found

BCG to be protective against leprosy but not tuberculosis. ©¢”



Others, in multiple sclerosis, Parkinson's disease but not commonly used. ®®®9

contraindication of BCG vaccine:

Except in neonatal period , tuberculin skin test (TST) should always be done

before administrating BCG vaccine ™ a positive test is one of contraindication for

vaccination ,because risk of sever local inflammation and scarring is high. ¢®

Other contraindications are:

vi.

Vii.

Neonate in household where an active TB cases is suspected or confirmed.
(25)

Immunosuppression :BCG vaccination should not be given to the person
who are immune-compromised either congenital or acquired e. g BCG is
absolute contraindication in symptomatic HIV individual (lack of
knowledge of mother status should not delay vaccination) or to those who
are likely to become immune suppressed e. g persons who are candidate
for organ transplant or chemotherapy™®including X. irradiation. ¢
Those with family history of primary immunodeficiency e. g inherited
severe combined immunodeficiency or chronic granulomatous disease
until evolution is complete. *®

Those who have allergy to any component of the vaccine, or have history
of anaphylactic or allergic reaction to previous dose of BCG vaccine are
contraindication to vaccination.

Those with pyrexia >38c.

Those with generalized infected dermatitis, the effect of BCG may be
exaggerated in these patients and more generalized infection is possible ,
so if the child has eczema ,the vaccination site should be away from the
lesonsand eczemais not contraindication of vaccination.

Pregnancy. ”



Complication of BCG vaccination ( BCG vaccine Disease )

Although immunization against tuberculosis theoretically would be tremendous
boon to humanity, but in practice its has been fraught with great difficulties, various
strains of mycobacteria used, lack of standardization of vaccine growth and
preparation, its role in preventing infection form of TB ( Pulmonary TB) is still
debated, its reactivity to tuberculin test that occur after vaccination may interfere with
management of person who is possibly infected with mycobacterial TB , and also pre
BCG tuberculin testing to avoid possible complication ,especialy in immune-
compromised individual , but it has been very impractical in mass immunization

program.

Since TB is still an important public health problem in the world, relative side
effects should be accepted, on other hand, if TB is no longer a significant threat,
efforts should be made to avoid any annoying consequence of BCG vaccination, no
matter how minimal they be .Generally BCG has low incidence of serious adverse
reactions and considered as quiet safe, @ 3@ )provided that correct immunization
techniques are used and those to be vaccinated are probably selected. The normal
cutaneous reactions at inoculation site after recelving BCG vaccine can be

summarized as;

1. Induration to formation of small papule which usually appear in most infants

within 2 or more weeks after vaccination.

2. Papule may increase in size few weeks later (up to 10 mm in diameter).

3. This subside gradually, followed by local lesion that may ulcerate 6-8 weeks
later, heals spontaneously leaving a small flat scar 3-6 months®™
,Characteristic raised scar of BCG immunization often used as proof of
immunization. @

Sever injection site reactions like discharging ulcer or local abscesses formation
may be seen, usually as aresult of improper injection technique when vaccineis given
into subcutaneous layer of skin ®¥ or as a result of excess dosage of vaccine or
vaccinating individuals who are tuberculin skin test positive ® Regiona
lymphadenitis frequently seen in ipsilateral lymph node , axillary, supraclavicular or
cervical groups, @®®®) in the immune compromised host; namely child with HIV or

primary immunodeficiency is prone to serious BCG complication (disseminated



BCG-it is) W)Y the outcome of such condition is frequently fatal, in era before
HIV , the reported frequency of disseminated disease was extremely low 0.19-2 case/

1 million vaccinated infant. *®")

Systemic or disseminated BCG disease can be defined when all three of the

following conditions are met:
i. Isolation of mycobacteria on culture.

ii.  Dissemination evidence by either positive result of blood or bone marrow culture
or evidence of infection at > 2 anatomical sites beyond the region of vaccination.
iii. Typical manifestations include weight loss, anemia, hepato-splenomegaly,
lymphadenopathy and death. ¢
Systemic complaints such as fever, convulsion, loss of appetite and irritability are

extraordinary rare after BCG vaccination. ("

Classification of BCG disease following BCG vaccination

Category Description
i. Regional disease Persistent ulcer, abscess, sinus or
lymphadenopathy limited to the region of
inoculation.
ii. Extraregiona (localized Infection of a single anatomic site such osteitis or
disease) cutaneous abscess outside the region of
inoculation.

iii.  Disseminated disease As mentioned above.

iv.  Other BCG disease In which bacteria are not identified such as
uveitis, conjunctivitis, erythema nodosum, keloid
formation, these conditions may be immune
based.

Another classification of BCG disease:

i. Infectious: include persistent ulcer abscess suppurative and non-suppurative
lymphadenitis, osteits, osteomyelitis, arthritis, disseminated BCG-itis.
ii.  Non infectious. usually manifests as hypersensitivity reaction e. g erythema

nodosum , phlyctenular conjunctivitis, keloid scarring.®”




Local hypersensitivity reactions occur within few days of vaccination, but
generalized one usually occurred following BCG installation into bladder in urinary
bladder disease, keloid is commonest of late non infectious complication. ©V

BCG lymphadenitis:

Risk factors :

BCG adenitis occurs with varying frequency in different countries depending on:

A. Factorsrelated to host.

B. Factorsrelated to the vaccine.

A) Host related factors:
i.Age of the child: the younger the age the increment of risk. €23 (@

ii.mmunological status of child: severe immunodeficiency status of the child
either congenital or acquired are associated with increasing risk of local as
well as systemic complications after vaccination. @@

iii.Characteristics of recipient population: this may explain the difference in
the incidence of adverse reaction seen after BCG vaccination in different

countries e .g Keloid formation and racial groups.

B) Vaccinerelated factors:

i.  Viability (the proportion of living and dead bacilli) :

After processing, the final product of the vaccine filed in container according to a
standard bacterial mass which is estimated by weight or opacity. The extent of local
reactions is proportional to total bacterial mass ®® .In a retrospective study on BCG
complication in 6 countries in Europe Lotte ..et a concluded that number of viable

unit injected has important influence on increasing risk of regional complications. ¢

ii.  Residual virulence of BCG strains:

Smith...et a, animal immunogenicity study showed that Glasxo 1077 and
Tokyo 172 are weak strains ,whereas Pasteur and Danish 1331 are strong strains
(DE in astudy donein Hong Kong about risk of post BCG complication showed
0.514/10.000 infants who received the Pasteur strain compared with none of
81304 infants who received Glasxo strain ® similarly Hooi ..et a reported a

series of 638 BCG related lymphadenitis in infants due to change in vaccine



strain ®® among those BCG strains Pasteur and Copenhagen strains are associated
with high incidence of post BCG suppurative adenitisand Tokyo 172 registered as
an international reference strain in 1995 by WHO. ¢

iii.  Dose of vaccine given:

Study by Glud J....et a that investigated suppurative adenitis after intradermal
injection of BCG in newborn revealed that frequency of enlarged node or local
skin ulceration after BCG vaccine was dose related , the researcher found that low
dose was associated with significantly lower rate of suppurative lymphadenitis
and skin ulceration after vaccine ®” similarly lotte....et al reported that incidence
of 0.1/2000 of this complication in Hong Kong where due to low dose of Glasxo
strain given to newborn infants compared with 38/1000 in mass BCG
immunization in Algeria where infants received high dose (0.1 ml) of the same
strain® | similarly when Gothenburg strain was replaced by Copenhagen 1331
strain in Federal Republic of Germany in 1995 there was immediate rise to 1.5%
in suppurative adenitis and this fell to 0.02 after dose- response relationship was
investigated and dose subsequently lowered.®

iv.  Route and technique of administration:

The mode of administration and skills of a person who gives the intradermal
vaccine has been found a significant determinant of the risk, failure of intradermal
injection may result in inadvertent subcutaneous administration , which contribute
to increase complications rate. In Egypt it was reported that ,10% of vaccinated in
public health Welfare clinic exhibit adenitis that need treatment compared with
0.02% of those whom received BCG vaccine in the chest clinic where it was
administrated under strict medical supervision' ®® .Gheorghin M....et a reported
results from Toga in which incidence of non suppurative adenitis was 43% among
newborns who received Pasteur 1173 vaccine , upon introduction of good
injection technique , the incidence of adenitis caused by Pasteur strain fell to
0.44% ™,

In study by W Daoud in 2003 showed that outbreaks of BCG complications
occurred in Gaza, where 225 out of total 6145 newborn infants in the study developed
BCG complication, with a rate of 36.61/1000 vaccination and common complication
were regional adenitis in 138(61. 33%) of infants, in second follow up study which
included 6877 newborn infants the BCG complications occurred at arate of 6,25/1000



vaccination, which significantly lower than during initial out breaks ,this was due to
change of BCG dtrain and intensive course training for nurses involved in

administration of vaccine and strict intradermal injection.("”

Other factor may contribute to development of BCG lymphadenitis include

secondary invasion of immunization site by secondary pyogenic infection. ¢

Clinical features and diagnosis of BCG lymphadenitis:

Recognition of the condition is a little bit difficult ,because in more usua
circumstance when attending physician is seeing the child for the first time such a

diagnosis may not be obvious, difficulty is due to:-

Delayed onset of symptoms usually 2-6 months after vaccination and may be

delayed up to 18 months or more as mentioned before.(?

Absence of the usual immediate vaccine complications.

Absence of systemic constitutional symptoms.

The parent will be unable to relate the presenting symptom of axillary mass

with long past history of BCG vaccination and will not volunteer such

information unless specially asked for.

On other hand, another difficulty in differentiation of BCG related reactions from
lymphadenitis or abscess formation secondary to acute pyogenic infection or rarely
due to chronic tuberculous or non tuberculous mycobacterium, although the latter
two conditions are cold rather than hot in presentation i. e cold abscess, in addition

isolated axillary tuberculous lymphadenitis is extremely rare. ©

The following features may point to BCG lymphadenitis as etiology:

History of vaccination on the same side.

Onset usually within 2-6 months, but may be later.
Absence of fever and other constitutional symptoms.
Absence or minimal tenderness on the lesion.

> 95% of axillary ipsilateral lymph node in isolation or in association with others.

o o &~ 0w NP

1-2 discrete lymph nodes and the involved lymph node are rarely matted together.
So diagnosis mainly clinically based @ @2 9 it the condition fulfill the criteria

mentioned above, this usually sufficient for making the diagnosis in majority of the



cases, investigations add a little for diagnosis® , hematological analysis, Chest
radiography , tuberculin test have a limited role in the diagnosis except in
disseminated BCG disease in immune compromised host, who should have other
suggestive symptoms and signs ,and superadded infection of node or in atypical
presentation of BCG lymphadenitis where they present as isolated cervical lymph

node without concomitant axially lymph node invol vement.

So tuberculin test supplement with negative interferon gamma release assay
(IGRA) for mycobacterium tuberculosis together with normal CX-ray might help in
diagnosis by excluding TB in such rare condition ® in typical presentation of BCG
lymphadenitis tuberculin test expected to be positive after recent BCG vaccination
and may not be much helpful in differentiate the positively in the reaction caused by

mycobacterium TB or mycobacterium bovis .

CX-ray should be normal in al cases of BCG lymphadenitis © and any
abnormality e. g pulmonary infiltration , opacity may suggestive intrathoracic lymph
node enlargement and need further evaluation to exclude TB or disseminated BCG
disease.

Cytopathology aspirate from involved lymph node is not very different from that
seen in tuberculous lymphadenitis ® lymph nodes show epitheloid granuloma with
giant cells and restricted centrally located narcosis ,few or absent bacilli in immune-
competent host, large satellite caseous abscess without giant cells and numerous
bacilli seen in immune compromised patient ,although microbiological confirmation
is not generally needed, definitive identification of the bacilli isolated by appropriate
culture requires phage typing or mycobacterial gene analysis (- The conventional
polymerase chain reaction (PCR ) test for mycobacterial tuberculosis complex is not
specific enough to differentiate mycobacterium TB from mycobacterium bovis. ©
Isolation of pyogenic bacteria from aspirate has been reported in many studies

although exact significance of thisfinding is not precisely known .



Treatment of BCG lymphadenitis

Treatment of BCG lymph adenitis has remained controversy, reported treatment
varies from doing nothing, only observation, to medical management or use of fine

needle aspiration(FNA), to a wide debate about surgical intervention.

Medical treatment

Use of oral erythromycin or anti-tuberculous drugs like isoniazid (INH) ,rifampicin
has been evaluated in different studies ,recent results show that use of anti-
tuberculous treatment (ATT) neither prevent suppuration nor hasten recovery¥®4

(379 (73 (79 adidiition to risk of drug side effects.

Fine needle aspiration( FNA)

Preference use of FNA in cases complicated with fluctuant adenitis is advocated
by many authors to prevent spontaneous rupture, prolonged discharge and sinus ® (@
(") formation, another opinion advised for intra-nodal injection of INH after FNA ©

although it is safe procedure but risk of recurrenceis till there.

Surgical treatment

Some authors reported that FNA is not alternative to surgical excision if nodes
become fluctuant , the excision constitutes a definitive treatment of fluctuant adenitis
to prevent development of persisting discharge and sinus formation (®("® others
see that surgical excision needed only in the failed FNA®? or in cases where
suppurative node aready drained with sinus ® however , it requires general
anesthesia that may carry risk in young child, also complications of surgica wound

e.ginfection, seroma.

Addition of ATT after excision is preferred by some authors, although extra
benefit from this has been questioned in different series "® .Simple incision and
drainage is another choice for treatment of BCG adenitis, but inadequate evacuation

of inflammatory material which may result in persisting discharge. ("®©2®



Future development of tuberculosis vaccine:

Now a day's many new vaccine for tuberculosis in development and entering into
clinicd trials ,new candidates include live a attenuated mycobacterium tuberculosis,
subunit proteins , recombinant DNA vaccine () al are aim to provide a strong and

long lasting immune response in heterogeneous population.
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AIMS OF THE STUDY

1) Describe clinical profile of post Bacillus Calmette Guerin lymphadenitis.

2) Assess the clinical course and outcome of Bacillus Calmette Guerin lymphadenitis

with conservative approach.



Chapter 4

PAITENTS & METHODS




PATIENTSAND METHODS

study design, study time and place:

We conducted a retrospective study for all children presented with BCG
lymphadenitis attending Benghazi Children hospital / infectious clinic from 2005 -
2010, the data collected from medical recordsin thefiles.

The study field:

All the patients received a single intradermal injection of (0.05) ml of BCG, two
strains of BCG administered: in 2005 patients received BCG SSI Danish 1333 strain
&from 2006 till 2010 they received S| Indian strain in the first two months of life at
left deltoid .

Vaccine was given to infants in maternity hospitals or polyclinics or health care

centers.

All the infants with post BCG lymph adenitis were seen by infectious clinic team ,
( the patients who had sign of dissemination or who had family history of TB were
excluded ) and they were followed up regularly to document the course and outcome
of BCG lymphadenitis within the study period with conservative management, except
for 7 patients ( two of them treated by excision of the lymph node under general
anesthesia , 4 cases under went incision& drainage and one case received ATT prior
referral to our hospital ) and in each follow up visit, patients examined carefully and
node sizes were measured, and any difference in consistency of these nodes were also

documented .

Exclusion criteria:

Patients who had family history of contact with tuberculosis or who had signs of

dissemination were excluded from our study.



BCG adenitis was diagnosed based on:

i. : H/O of vaccination on same side.

ii. : Axillary or supraclavicular or cervical lymph node enlargement in association or
in isolation.
iii. : Absence of local or systemic signs of inflammation.

Medical records were reviewed for age at presentation, age of vaccination, place
of vaccination, interval between vaccination and development of adenitis, site and
size of enlarged nodes, family history of TB and immune deficiency (congenital or
acquired), also for CBC,ESR and chest radiography.

Statistical analysis:

The data collected and analyzed using SPPS version 11 computer program.
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RESULTS

During the study period (2005-2010) , 89 children seen and followed up in the
infectious clinic of Benghazi children hospital with post BCG lymphadenitis.

Fifty three (59.6%) of them were males and 36 (40.4%) were females with male to
femaleratio 1.47:1. Figure No.1.

Fifty eight out of total (65%) received BCG vaccination in the first 2 months of
life; 55/89 (61.8%) vaccinated in the first week of life, one child vaccinated in the ond
week (1.1%) while 2 children (2.2%) vaccinated after the 3™ week of life. The
remaining 31/89 (34.8%) of children their time of vaccination was not known .Table
No.1.

The age of the presentation was. 77/89 (86.5%) presented within the first 6 months
of life, 3/89 ( 3.8%) presented at 10,17 , 24 months respectively, the mean of age at
presentation was 4.1(SD -/+ 3.1) months. The remaining 9/89 (10%) of children their

age at presentation were not known. Figure No.2

The time interval between the vaccination and the appearance of lymphadenitis
was as following: 54/89 (60.7%) had lymph adenitis within an interval of 1-6 months,
1/89 (1.1%) presented within an interval of 7-12 months, and 1/89 (1.1%) presented
after one year of vaccination. The remaining 33(37.1%) children their time intervals

between vaccination and presentation were not known. Table No.2

The number of lymph nodes affected ranged from 1-3 lymph nodes; the mgjority
of children 80/89 (90%) had single lymph node involvement, while the remaining 9
/89 (10%) children had 2-3 lymph nodes involvement. Table No.3

All the 89 children showed left sided lymph nodes involvement (which was one
criteria of the diagnosis); 74/89 (83%) had isolated left axillary lymph node, 5/89
(5.6%) had isolated supraclavicular lymph node, 1 /89(1.1%) had left cervical lymph
node. Table No.4and5, figure No.3

Nine children /89 (10.1%) had multiple lymph nodes involvement . Table No.5



The mean of the size of lymph nodes was 2.6cm (SD-/+1.1).

The distribution of affected children according to the type of lymph node
pathology was: 48 (54%) had suppurative lymphadenitis and 41 (46%) had non-
suppurative lymphadenitis. Table No.6

The range and mean of the time needed for improvement of the lymphadenitisin
the suppurative and non-suppurative groups were 1- 17 months and 6.7 respectively in
our patients managed conservatively; the mean time of improvement in suppurative
group was 6.9 (SD -/+ 4.1) and for non-suppurative group was 6.5 (SD -/+3.5) .One
girl, 2 years old with suppurative lymphadenitis improved after 46 months.

We found no correlation between the size of the lymph nodes and time of

improvement.

Spontaneous decrease in the size of the lymph nodes and resolution was observed
in 82 children (92.1%) ,4 children (4.4%) improved after incision and drainage , 2
children(2.2%) improved after surgical excision and only one child treated with ATT.
Table No.7, figure No.4

Chest x-ray was normal in 78/89 children (87.6%), the rest of children the data

were not recorded
CBC results were normal in 81/89 children (91.1%) ,8/89 children
(8.9%) had no CBC records.
Sixty children /89 (67.4%) had normal ESR, 5/89 (5.6%) had raised ESR.

Figure No.5 showed the number of children with lymphadenitis /year from 2005-
2010.

Forty three children (48.3%) during 6years of study period received BCG vaccine
in Gumhouria hospital (the main maternity hospital in Benghazi) as shown in Table
No.9 and figure No.6



Table (1): Distribution of children with BCG lymphadenitisin Benghazi children
hospital 2005-2010 according to age of vaccination:

1-7 55 61.8
8-14 1 11
>22 2 2.2

Unknown 31 34.8
Total 89 100%




Distribution of patients with BCG lymphadenitis in Benghazi children hospital 2005-
2010 according to age at presentation:

1-3 35 39.3
4-6 42 47.1
7-9 0 0
10-12 1 11
13-15 0 0
16-18 1 11
19-21 0 0
22-24 1 11
Unknown 9 10.1
Total 89 100 %




Table (3): Distribution of children with BCG lymphadenitisin Benghazi children
hospital 2005-2010 according to time interval between vaccination and appearance of

lymphadenitis:

1-6 54 60.7
7-12 1 11
>12 1 11
Unknown 33 37.1

Total 89 100%




Table (4): Distribution of children with BCG lymphadenitisin Benghazi children
hospital 2005-2010 according to number of lymph node involvement.

1 80 90
2 6 6.7
3 3 3.3

Total 89 100%




Table (5): Distribution of children in Benghazi children hospital 2005-2010 according
to the commonest site of lymphadenitis:

Left axilla* 83 93.3
L eft supraclavicular 5 5.6
L eft cervical 1 11
Total 89 100%

*|eft axillain isolated or associated with other lymph nodes



Table (6): Distribution of children with BCG lymphadenitisin Benghazi children
hospital 2005-2010 according to sites of involvement:

Left axilla 74 83.1

L eft supraclavicular 5 5.7

L eft cervical 1 11

L eft axilla/pectoralis 2 2.2

L eft 3 35
axilla/supraclaviucular /infraclavicular

L eft axilla /supraclavicular 2 2.2

L eft axilla /infraclavicular 2 2.2

Total 89 100%




Table (7): Distribution of children with BCG lymphadenitisin Benghazi
children hospital 2005-2010 according to types of BCG lymphadenitis;

Suppurative 48 53.9

Non-suppur atieve 41 46.1

Total 89 100%




Table (8): Distribution of children with BCG lymphadenitisin Benghazi children
hospital 2002-2010 according to the clinical course:

Spontaneous resolution 82 92.2
Incision/drainage 4 4.5
Excison 2 2.2
Antituber culous 1 11
treatment
Total 89 100%




Table(9): distribution of children with BCG lymphadenitisin Benghazi children
hospital 2002-2010 according to place of vaccination

Gumhouria hospital 43 48.4
Polyclinics 14 15.7

Health care centers 13 14.6
Hospitals outside Benghazi 6 6.7
Unknown 13 14.6

Total 89 100%
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Figure (1): Distribution of cases with BCG lymphadenitisin Benghazi children

hospital 2005 -2010 according to sex
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Figure (2): Distribution of cases with BCG lymphadenitisin Benghazi children
hospital 2005 -2010 according to commonest site of lymph node involvement.
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Figure (3) : Distribution of patients in Benghazi children hospital 2005 -2010
according to clinical course of BCG lymphadenitis
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Figure (4 ): Distribution of patients with BCG lymphadenitisin Benghazi children
hospital 2005 -2010 according to number of patients per year
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DISCUSSION

BCG vaccine is a part of immunization program in Libya and is given during
neonatal period.

Intradermal vaccination with BCG gives rise a classic primary complex that
consists of small nodule at injection site and a small swelling of regional lymph
nodes, this is usualy self-limiting with no clinical significance and requires no
treatment but in small number of children this normal reaction may be exaggerated
and resultsin alarge lymph nodes (non-suppurative or suppurative adenitis).

During 6 years of the study period (2005-2010), 89 children presented with post
BCG lymph adenitis; all were generally well, none of them had evidence of immune
deficiency or history of contact with patient having tuberculosis.

In our study, 60 % of children were males and 40% were females and male to
female ratio was 1.47:1 , this observation was also noticed by Bukhari E.. et a from
Saudi Arabia,2012 ©2,

Male predominance was also reported by many other authors “> #2 while A.B
Hamedi.. et al from Iran 2004 ,found more females than males (59.7%) .

This study revealed that 65 % children had received BCG vaccine within the first
2 months of life.

Majority of children (86.5%) presented with lymph adenitis within the first 6
months of life , the mean of age of presentation was 4.1months ; this result was
similar to that reported by Kheiria M Benghazi 2005 ®2. she found that the age of
presentation of the two groups of patients were 5.4 and 5.2 months.

Our result was also similar to that observed by Krishna Kmar .. et a in Malaysia,
2010 ™ and Bukhari E.. et a in Saudia 2012 ®? | and others. “*?

In our study ,60.7% of children developed lymph adenitis within the first 6
months after vaccination ,one case developed adenitis 17 months post vaccination.
Zafar Nazir from Pakistan 2005 ,found that 92 % of his patients, developed adenitis
within 6 months after vaccination, whereas 5 patients developed adenitisl- 5 years

after vaccination.®

A.B. Hamedi from Iran 2004 ,found that 47% of patients developed adenitis 2-8
months after vaccination.®



This delay of presentation of this condition may lead to unnecessary search for a
cause and expensive investigations and treatment unless the attending physician is
aware of possible late presentation of post BCG lymph adenitis.

Our study revealed that 90% of children had a single lymph node involvement ,the
commonest one was the left axillary node (93%) either as isolated or associated with
involvement of other lymph nodes ,followed by left supraclaviculur nodes and much
less ,cervical lymph nodes ,this was in agreement with findings by Zafer Nazer from
Pakistan 2005 @ , KheiriaM ,Libya 2005 (who reported that 91% of patients had left
axillary lymph adenitis) ®? and others { Bukhari E in Saudi 2012 ®® WM Chan
Hong Kong 2011 ® Mustafain Iran 2008. “3

In our study, suppurative lymph adenitis was more common than non-suppurative

( 54% Vs 46 %) ,a finding similar to that reported by Bukhari E®? ( 60% had
suppurative adenitis ) , Dommergues M A.. et a from Korea 2009 ® and Jou R.. et

al 2009 ¥ while Kheiriafound non —suppurative more than suppurative . 2

The time of improvement was defined as the time from development of node
enlargement till its regression to less than 1 cm in size ; we observed no significant
difference in the time of improvement of both suppurative and non suppurative
adenitis ( mean 6.9 months Vs 6.5 months) and the mean of time of improvement in
both types was 6.7 months in our patients managed conservatively ,these figures were
close to that reported by a previous study in Benghazi by Kheiria M 2005 (non-
suppurative 5.5 months and suppurative 6.1 months in patients treated conservatively
and in the her second group who was treated by ATT ,the mean of time was 5.8
months for non-suppurative and 6 months for suppurative ).

A study by A Baki..et a conducted in Turkey 1991,found that the mean of time of
improvement in both groups who received ATT and those managed conservatively
was 7 months, &

We found no correlation between the size of lymph nodes and time needed for
improvement.

In this study , 82 children (92%) showed spontaneous regression in the size of the
lymph nodes ,while 4 children had already underwent incision and drainage of the
enlarged lymph nodes when we saw them in our hospital , 2 children treated with
excision and one child was on treatment with ATT when we saw him for the first
time!.

The most important deferential diagnosis of post BCG lymph adenitis is
tuberculosis or disseminated disease, so there is a need for investigations to rule out
such possihilities and these laboratory investigations include chest x-ay, CBC and
ESR.



In our study, no abnormalities found in the available reports of CBC and chest x-
rays and concerning ESR, 5 children had raised values which attributed to upper
respiratory tract infection and wheezy chest.

In our study ,the largest number of children with post BCG lymph adenitis was
seen in the year 2005 (28 children) we think the cause was dueto BCG SSI Danish
strain 1331 ,this strain was related to out breaks of BCG lymph adenitis seen in Saudi
Arabia, Alrabiah AA 2012 © Milstien JB 1990 © and according to Smith D
1997 ,animal immunogenity study, showed that Danish strain more reactogenic
,the other explanation of this number of children in 2005 is that children with lymph
adenitis were more referred to our hospital than other years.

Beside the type of strain as a cause for lymph adenitis, the technique may be
responsible for anumber of cases, especially with the fact that BCG vaccineis
available and given in many polyclinic and health care centers, Megahed G M et al
1986 ) W Daoud 2003. "V

In this study, we were unable to estimate the prevalence or the incidence of post
BCG lymph adenitis because not all children with this condition referred to our
hospital and clinic.
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CONCLUSION

On the basis of study's results, review of previous literatures and knowledge of
advantage and disadvantage of available treatments of BCG lymphadenitis, this study

was in accordance with the previous published literatures that :

1- Males are affected more than females.

2- The mean of age of presentation was 4.1months.

3- The most commonly involve lymph node was left axilla.

4- BCG lymphadenitisis associated with high incidence of suppuration .

5 - Eighty two patients (92%) improved without any intervention.

Furthermore, the study conclude that:

BCG lymphadenitis follow a benign course in immunocompetent child with
complete spontaneous recovery , assurance and observation are main stay in
management of both types of adenitis ,but if the node shows significant enlargement
and suppuration with prolonged course that cause concern to the family and frequent

wound careisrequired, so fine needle aspiration may be needed .



vi.

RECOMMENDATION

Physician should be aware of norma reaction to BCG vaccine to avoid
unnecessary investigations and unneeded admissions to the hospital.

Close follow up and assessment of patients with BCG adenitis till resolution of
lymphadenitis.

Good nurse training for strict intra dermal vaccine administration is required as a
result of fact that many outbreaks of BCG adenitis around the world have declined
after intensive course training of nursesfor vaccine administration.

Assurance the family.

Patients file should be complete and contain clear and correct information.

Furthermore we recommend that: immunization program manager should be
aware of complications of changing BCG strains and suppliers should get the
vaccines from well trusted manufacturers, and more researches have to be
conducted to evaluate efficacy of used vaccine.
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