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Abstract

Background: 7KH GXUDWLRQ RI WKH SURWHFWLYH HI(FDF\ Rl %&* YDFFLQH SOD\V DQ LF
Rl YDFFLQDWLRQ SROLFLHVY SDUWLFXODUO\ IRU WXEHUFXORVLY HQGHPLF FRXQWULF
PRUH GRVHV LV VWLOO D FRQWURYHUVLDO LVVXH ,Q WKLV VA\VWHPDWLF UHYLHZ ZH

HYLGHQFH
Method: $ VHDUFK VWUDWHJ\ XVLQJ ERWK 3XEOHG DQG (PEDVH GDWDEDVHV DQG PO
-DQXDU\ 7KH PDLQ VHDUFK WHUPV XVHG LQFOXGH %&* UHYDFFLQDWLRQ WXEHU|

7KH VWXGLHV ZHUH JURXSHG E\ GHVLJQV UDQGRPL]HG FRQWURO WULDOV FRKRUW
FDWHJRULHV LQWR SULPDU\ RXWFRPHV WXEHUFXORVLY DQG PRUWDO|LW\ IURP WXE
HI¢FDF\ LPPXQLW\ DQG DGYHUVH UHDFWLRQ IURP %&* UHYDFFLQDWLRQ

Results: 1LQH DUWLFOHV ZHUH VHOHFWHG DQG GDWD RQ WKH SULPDU\ DQG VHFRQ(
UHYLHZ QRWHG QR VLJQL¢{FDQW GLIIHUHQFH LQ WKH LQFLGHQFH UDWH UDWLR UDQJ

KD]DUG UDWLR > @ IURP WXEHUFXORVLYV LQ WKH %&* UHYDFFLQDWHG JUR)
JURXS &RPSDULVRQ EHWZHHQ WKH WZR JURXSVY DOVR QRWHG QR VLJQL{FDQW GLIIH
> @ DQG YDFFLQH HI¢FDF\ > @ EXW D VLIQL,FDQW LQFUHDVH LQ L
JURXS

Conclusion: ,Q VXPPDU\ RXU UHYLHZ GHPRQVWUDWHG WKH DYDLODEOH|HYLGHQFHV C
DV D VWUDWHI\ WR UHGXFH WXEHUFXORVLYV
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Background

Study selection

e criteria for study selection were based on its design and scope.

Tuberculosis (TB) is a recognized public health problem worldwidé=or the study design, we selected case-control and cohort studies, anc
In 2011, there were an estimated 8.7 million new cases of TB and taddomized controlled trials. We included studies that compared
million deaths from TB with 990,000 of those deaths occurred amormutcomes of single vaccination at birth or infancy with revaccination at
HIV-negative individuals and 430 000 deaths among HIV-positivea later age. Studies were selected if involved general population of any
e burden of TB is highest in Asia and Africa. About 60% of TB casesge, who had received primary BCG vaccination, irrespective of proof
are in the South-East Asia and Western Paci c regions [1]. of previous vaccinations.

Immunisation with bacilli Calmette-Guerin (BCG) is thought to e intervention, i.e. BCG revaccination was de ned as either
reduce hematogenous spread Mycobacterium tuberculosis (Mtb) (i) routine revaccination irrespective of TB immune status; or (ii)
from the site of primary infection which may result in serious diseasegvaccination given for either absence or presence of visible scar
such as milliary TB and TB meningitis [2]. Its e cacy varies, rangedollowing primary vaccination; or (iii) revaccination given following
from zero to 80% against pulmonary TB [3-5], and over 70% againségative tuberculin test in patients who had received primary
TB meningitis [6-8]. vaccination.

Several studies indicated that immune response conferred by BCG Outcomes measured were de ned as either primary or secondary
vaccination decline by age [9-12] and revaccination with two or moreutcomes. e primary outcome measured either (i) the incidence or
doses is proposed to boost immunity [5,13,14]. Routine revaccinatigrrevalence of pulmonary tuberculosis within ten year vaccination; (ii)
is practiced in some TB endemic countries, to individuals who arée incidence or prevalence of non-pulmonary tuberculosis within ten
tuberculin negative or to those without a visible BCG scar a er the rst
dose [15,16]. However, the e ectiveness of BCG revaccination has been
questioned [16-18]. In 1995, World Health Organization (WHO) GIobaI*C?”efE'OBdggN ?thorio 1 R;/Ug DJé\]/BE 6 DXKDUOL S /3(%\2/;(/ bW Xog g D' \RVUL D
Programmes on Tuberculosis and on Vaccines recommended that & ( PD LQQR U |°< DQ(; 1DKB VELNX PRK JRY P\
persons who have received BCG vaccination, repeat vaccination is not
recommended as no scienti ¢ evidence for its protection [19]. Howevefeceved
with the on-going threat of tuberculosis particularly to Asia and AfricaCitation: $KPD G 01$ $EG +DPLG +$ 6 DKUL 01 ? RK G <XVI
a systematic review is important to identify any new evidence on t e Ry L D&FFL-SVSS R%'DVOFF[:‘(’QVQ‘;/V;% UL ek sHYD
bene cial e ect or otherwise, of BCG revaccination. is systematic '
review aims to assess the protective e ect of BCG revaccination aga ygggtu WK m‘:ﬁfv 1; e %L\J’HDD‘SV o % ISPFPFF';'(\?’\\/’ 3D;VL\J,VV\\I,
outcomes measured; tuberculosis, mortality from tuberculosis, adversey yHvw UL FWHG XVH GLVWULEXWLRQ DQG UHSURGX
reaction, vaccine e cacy and immune response. RULJLQDO DXWKRU DQG VRXUFH DUH FUHGLWHG
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Potential References Identified from initial search

X 84: PubMed

X 121: Embase

X 4: Manual search

X 9: Cochrane Central Register of Controlled Trial

:l 14 duplicate citation excluded

A 4
195 citations selected for further review

Reasons for exclusion:

Animal-based studies

BCG vaccine and cancer
BCG vaccine and leprosy
BCG vaccine and asthma
BCG Immunology

Did not discuss on identified
outcome

Excluded 173 references

X X X X X X

A 4

Full reports retrieved for 22 potentially relevant
studies

13 studies excluded:

No revaccination

Did not discuss on identified outcome of vaccine

Review paper

No comparison between vaccination and revaccination
No primary vaccination

Estimate biased of revaccination efficacy

Baseline characteristics of intervention and control group
re different

X X X X X X X
ERrERNRR®

A 4
9 studies included in the review

X 4: Randomized Control Trial
X 3: Cohort

X 2: Case-control

Figure 1:

years. In another study [25], one group never been vaccinated with théverculosis [8,21,24], with one study [22] assessed the mortality
comparison group received BCG vaccination at birth, followed by BC&er revaccination. Another two studies [27,28] assessed the e ect
vaccination as intervention for both group. of BCG revaccination against secondary outcomes; adverse reactior
[128], vaccine e cacy [27] and the immune response [25] a er BCG

e participants of each study were assessed by the outcomes i o
revaccination.

the intervention and control groups. e outcomes from eight studies
[8,21,22,24-28] were assessed in the BCG revaccinated group as thee outcome assessment was done based on the study design and
intervention group, except one study [23] where the outcome waslso the outcome assessed. e outcome of two studies [21,25] were
assessed in the group who received single dose of BCG (as interventiasgessed based on laboratory procedures, four studies were assess
gased onrecords [8,23, 24,26] and the remaining three studies [22,27,28

e outcomes from studies were assessed di erently based on th - . .
were assessed based on home visits and parental information.

study design and the type of outcome. Several studies [21,26] u o
incidence rate ratio and crude incidence rate ratio [29], while one studgutcomes of BCG revaccination

[_22-24,26-28,30,31] usec_i hazard ratio. Two st_udles [24,28] used relative £ o s of BCG revaccination against pulmonary tuberculosis:
risk for assessment, while another two studies [25,27] compared tiée

- randomized controlled trial [26] reported no signi cant di erence
e ect in the two groups.

between the intervention and control group [rate ratio of 0.91 (0.79-

In six studies [8,21-24,26], the e ect of BCG revaccination wat.05)], while the cohort study [23] also reported no signi cance
assessed using primary outcomes; either pulmonary tuberculogiserence between the intervention and control group [relative risk
alone [4,23] or both pulmonary tuberculosis and extra-pulmonaryd.59 (0.14-2.47)].
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Eects of BCG revaccination against both pulmonary
tuberculosis and extrapulmonary tuberculosifandomized control
trial by Karonga prevention trial group in Malawi reported higher rate
of pulmonary disease among revaccinated group [1.74 (1.00-3.03)]
in comparison with control, due to excess of pulmonary TB among
HIV-positive individuals who were revaccinated. However, this trial
reported lower incidence of glandular TB among revaccinated group
[0.57 (0.17-1.93)] compared to control group. In general, this trial
concluded that second BCG vaccination did not give any protection
against tuberculosis [21].

Another randomized control trial in Brazil [8] reported no
signi cance di erence in the incidence of any type of tuberculosis;
crude incidence of 29.3 per 100,000 person years in intervention group
vs 30.2 per 100,000 person years in control group [crude rate ratio: 0.97
(0.76-1.28)].

A cohort study in Hong Kong among children who were
vaccinated at birth, reported no signi cant di erence in the proportion
of patients with extra-pulmonary TB between the revaccinated group
and non-vaccinated group (p=0.44). In addition, there is no signi cant
di erence in the proportion of patients with positive bacteriology
between revaccinated group and non-revaccinated group (p=0.19). In
general, revaccinated group had a relative risk of 0.39 (0.31-0.49) in
comparison with non-revaccinated group [24].

E ect of BCG revaccination against mortality’/A randomized
control trial in Guinea-Bissau reported that BCG revaccination had no
overall e ect on mortality where hazard ratio for BCG revaccination
children compared to non-revaccinated children of 1.20 (0.77-1.89).
e mortality rate among BCG revaccinated group was 1.2 per 100
person years, compared to 1.0 per 100 person years among the non
revaccinated group [22].

E ect of BCG revaccination against secondary outcomes:
retrospective cohort study in Brazil [25] reported a relative risk of
adverse reaction from BCG revaccination of 2.3 (0.67-7.80) comparing
revaccinated group with those received single dose of BCG vaccine.

A case-control study in Brazil [28] reported no di erence in the
e cacy of BCG revaccination [8 (-77-52)]. Another case-control
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