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Humans have been infected with Mycobacterium tuber-
culosis, the organism which causes tuberculosis disease 
�;)��MVY�TPSSLUUPH��;)�PZ�VUL�VM�[OL�VSKLZ[�PUMLJ[PV\Z�
diseases in recorded history. It is preventable, treatable, 
and curable, but still devastates lives, livelihoods, and 
economies globally. In the past 200 years, the disease 
has claimed over a billion lives.

;OL�PU[YVK\J[PVU�VM�)HJPSSL�*HSTL[[L�.\tYPU��)*.��
vaccine and chemotherapy in the past century marked 
an important advance in the history of tuberculosis, 
SLHKPUN�[V�VW[PTPZT�PU�ÄNO[PUN�[OL�KPZLHZL��;V�KH[L��
)*.�YLTHPUZ�[OL�TVZ[�^PKLS`�\ZLK�]HJJPUL�^VYSK^PKL�
and has been given to more than 4 billion individuals 
with astonishing safety records.1,2 Through their research 
into the mechanisms of tuberculosis infection carried 
out from 1905 to 1918, Calmette and Guerin demon-
strated that injecting small doses of weakened animal 
IHJPSSP�JV\SK�IL�\ZLK�HZ�H�WYV[LJ[P]L�]HJJPUL�HNHPUZ[�;)��
They cultured the bacillus and found that successive 
culturing weakened it.3 Unfortunately, the research had 
to stop during the 1st World War; but was resumed in 
� ����)`�� ���[OL�[\ILYJSL�IHJPSS\Z�OHK�ILLU�Z\I�
cultured 230 times, and it was so weakened that it was 
believed that it could confer immunity without causing 
disease in human. 

;OL�)*.�]HJJPUL�^HZ�ÄYZ[�\ZLK�PU�O\THUZ�PU�� ���
when it was given to a child in Paris by Dr Weil-Hale. 
The baby’s mother, who had tuberculosis, had died just 
after the baby was born, and the baby was due to be 
brought up by its grandmother who also had tuberculo-
ZPZ��;OL�IHI`�^HZ�NP]LU���TN�VM�)*.�VYHSS �̀�+\YPUN�[OL�
next three years a further 317 infants were also vacci-
nated.4

Effectiveness and safety
)L[^LLU�� ���HUK�� ���*HSTL[[L�W\ISPZOLK�HUK�
reported on 969 children that had been vaccinated 
^P[O�)*.��VM�^OVT�����OHK�TV[OLYZ�^P[O�;)��HUK�
the remainder had close contact with the disease. Of 
these children only 3.9% died of tuberculosis, and the 
comparable death rate for unvaccinated children was 
32.6%.4 

Despite criticism of Calmette in the medical press 
due to the high mortality associated with the vaccine, 
the Conference of the League of Nations in Paris in 

1928 recognised the vaccine as safe and its use was 
encouraged.

The Lubeck disaster
;OL�)*.�]HJJPUL�ULHYS`�JHTL�[V�HU�LUK�PU�� ���^OLU�
the Lubeck disaster occurred which also cast doubts 
VU�[OL�ZHML[`�VM�)*.��6\[�VM�����YLJPWPLU[�VM�)*.�PU�
[OL�.LYTHU�JP[`�VM�3\ILJR�����KL]LSVWLK�;)�HUK�KPLK�
from the disease within a year. However, a subsequent 
PU]LZ[PNH[PVU�JHYYPLK�V\[�I`�.LYTHU�;)�L_WLY[Z�YL]LHSLK�
that the vaccine originally from the Pasteur Institute in 
Paris was contaminated with a distinct virulent human 
strain during its preparation in the laboratory at Lubeck. 
Two people who had worked in the local laboratory 
were sent to prison in 1932 for ‘bodily injury due to 
negligence’.5

(S[OV\NO�[OL�)*.�]HJJPUL�P[ZLSM�^HZ�L]LU[\HSS`�
exonerated as the cause of the Lubeck disaster, its use 
declined for several years afterwards, particularly in 
England where a number of people felt that Calmette’s 
views on its safety had not been universally accepted. 
Fears had been expressed that a virulent strain of bacilli, 
when injected into the human body, might regain its 
virulence. These fears though were to prove unfounded, 
HUK�L]LU[\HSS �̀�^P[O�H�YLZ\YNLUJL�VM�;)�K\YPUN�[OL�
�UK�>VYSK�>HY��[OL�)*.�]HJJPUL�^HZ�HNHPU�\ZLK�VU�H�
THZZP]L�ZJHSL�HUK�W\ISPJ�JVUÄKLUJL�PU�P[Z�ZHML[`�^HZ�
restored.

Different strains
;OL�)*.�]HJJPUL�^HZ�KPZZLTPUH[LK�[OYV\NOV\[�[OL�
world in the late 1920s. It was propagated in the same 
conditions as at the Pasteur Institute, and with the same 
HPTZ��;OLZL�HPTZ�^LYL�[V�WYL]LU[�)*.�MYVT�YL]LY[PUN�
to the virulent form, whilst preserving its potency and 
effectiveness.6 Over the next few decades each of these 
laboratories developed its own sub strains, or ‘daughter 
Z[YHPU»�VM�)*.��;OLZL�ILJHTL�JHSSLK�I`�[OL�SHIVYH-
tory, country or person’s name with which they were 
associated - for example the ‘Japanese’, ‘Moscow’ and 
‘Gothenburg’ strains.

BCG vaccines today
;OLYL�HYL�ZL]LYHS�)*.�]HJJPULZ�PU�\ZL�[VKH �̀�;OL�THQVY�
producers for the international market are Pasteur-
Merieux-Connaught, the Danish Statens Serum Institute, 
,]HUZ�4LKL]H��HUK�[OL�1HWHU�)*.�3HIVYH[VY`�PU�;VR`V��
,HJO�VM�[OLZL�)*.�]HJJPULZ�PZ�WYVK\JLK�PU�H�KPMMLYLU[�
manner, and they are recognised to differ in various 
qualities, such as the proportion of viable cells per 
dose.6
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Presently, the majority of the world’s population is 
Z\WWSPLK�^P[O�)*.�]HJJPUL�WYVJ\YLK�I`�;OL�<UP[LK�5H-
tions Children’s Fund (UNICEF) on behalf of the Global 
Alliance for Vaccines and Immunization (GAVI). There 
OH]L�ILLU�[OYLL�Z[\KPLZ�PU]LZ[PNH[PUN�WYV[LJ[P]L�LMÄJHJ`�
PUK\JLK�I`�KPMMLYLU[�)*.�]HJJPUL�Z[YHPUZ��0U�[^V�Z[\KPLZ�
�^P[O�IL[^LLU����HUK����`Y�MVSSV^�\W���)*.�7HZ[L\Y�^HZ�
HZZVJPH[LK�^P[O�Z[H[PZ[PJHSS`�ZPNUPÄJHU[S`�IL[[LY�WYV[LJ-
[P]L�LMÄJHJ`�[OHU�)*.�7OPWWZ�VY�)*.�.SH_V�7 In the 
[OPYK�Z[\K`��^P[O����`Y�MVSSV^�\W���)*.�+LUTHYR�OHK�H�
NYLH[LY�WYV[LJ[P]L�LMÄJHJ`�[OHU�)*.�7HZ[L\Y������HUK�
17%, respectively).8

Since these studies give only limited information 
HIV\[�WYV[LJ[P]L�LMÄJHJ`�HMMVYKLK�I`�[OL�)*.�]HJJPUL�
Z[YHPUZ�JVTTVUS`�PU�\ZL��)*.�7OPWWZ�HUK�)*.�.SH_V�
HYL�UV�SVUNLY�PU�\ZL�HUK�)*.�7HZ[L\Y�PZ�\ZLK�PU�]LY`�
few countries. 

0KLU[PM`PUN�[OL�VW[PTHS�)*.�=HJJPUL�Z[YHPU�OHZ�
major implications First, given the large population of 
PUMHU[Z�YLJLP]PUN�)*.�LHJO�`LHY�L]LU�H�ZTHSS�PUJYL-
ment in protective immunity resulting from the use of 
H�WHY[PJ\SHY�)*.�Z[YHPU�^V\SK�[YHUZSH[L�PU[V�PTWYV]LK�
WYV[LJ[PVU�HNHPUZ[�;)�MVY�H�SHYNL�U\TILY�VM�JOPSKYLU��
:LJVUK��H�YHUNL�VM�UL^�;)�]HJJPULZ�HYL�\UKLY�KL]LSVW-
TLU[��PUJS\KPUN�]HJJPULZ�KLZPNULK�[V�YLWSHJL�)*.�HUK�
]HJJPULZ�KLZPNULK�[V�IVVZ[�)*.�5 The most advanced 
are sub-unit or live vector-based booster vaccines 

designed for use after administration of a priming dose 
VM�H�J\YYLU[�)*.�]HJJPUL��0[�[OLYLMVYL�YLTHPUZ�PTWVY[HU[�
[V�KL[LYTPUL�^OPJO�)*.�]HJJPUL�Z[YHPU�PUK\JLZ�[OL�ILZ[�
WYPTHY`�PTT\UL�YLZWVUZL�HNHPUZ[�;)�MVY�Z\IZLX\LU[�
boosting.

One of the recent studies by Ritz et al9 concluded 
[OH[�[OLYL�HYL�ZPNUPÄJHU[�KPMMLYLUJLZ�PU�[OL�PTT\UL�
YLZWVUZL�PUK\JLK�I`�KPMMLYLU[�)*.�]HJJPUL�Z[YHPUZ�PU�
UL^IVYU�PUMHU[Z��0TT\UPZH[PVU�^P[O�)*.�+LUTHYR�VY�
)*.�1HWHU�PUK\JLK�OPNOLY�MYLX\LUJPLZ�VM�T`JVIHJ[L-
YPHS�ZWLJPÄJ�WVS`M\UJ[PVUHS�HUK�J`[V[V_PJ�;�JLSSZ�HUK�
higher concentrations of Th1 cytokines than immunisa-
[PVU�^P[O�)*.�9\ZZPH��;OLZL�ÄUKPUNZ�OH]L�WV[LU[PHSS`�
important implications for global anti-tuberculosis 
immunisation policies and future tuberculosis vaccine 
trials. 

(S[OV\NO�[OL�LMÄJHJ`�VM�[OL�)*.�]HJJPUL�JVU[PU\LZ�
[V�IL�JVU[YV]LYZPHS��SP]L�H[[LU\H[LK�)*.�PZ�Z[PSS�[OL�VUS`�
]HJJPUL�PU�\ZL�MVY�[OL�WYL]LU[PVU�VM�;)�PU�O\THUZ��0[�PZ�
LMMLJ[P]L�HNHPUZ[�[OL�ZL]LYL�MVYTZ�VM�;)�HUK�P[Z�\ZL�WYL-
vents a large number of deaths that would otherwise be 
JH\ZLK�I`�;)�L]LY`�`LHY��;OL�JOVPJL�VM�[OL�)*.�Z[YHPU�
to be used for vaccination remains an important issue. 
*\YYLU[S �̀�P[�PZ�KPMÄJ\S[�[V�KL[LYTPUL�^OPJO�Z[YHPU�ZOV\SK�
be used and further detailed analysis of the genomics 
HUK�PTT\UVNLUPJP[`�VM�)*.�Z\I�Z[YHPUZ�TH`�WYV]PKL�HU�
answer to this important question. 

Feature)*.�]HJJPUL
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Other benefits of BCG
The role of BCG in other mycobacteria infection 

control (Mycobacterium Leprae and Mycobacterium 

ulcerans):�(S[OV\NO�)*.�]HJJPULZ�\U[PS�UV^�HYL�UV[�
ZWLJPÄJHSS`�PUKPJH[LK�MVY�WYL]LU[PVU�VM�SLWYVZ �̀�[OLYL�
PZ�L]PKLUJL�[OH[�)*.�]HJJPUH[PVU�NP]LU�H[�IPY[O�OHZ�
HSZV�JVU[YPI\[LK�[V�[OL�ZPNUPÄJHU[�KLJSPUL�PU�SLWYVZ`�
incidence, conferring higher protection than against 
;)��-\Y[OLY��)*.�OHZ�ILLU�MV\UK�[V�IL�LMMLJ[P]L�
HNHPUZ[�V[OLY�T`JVIHJ[LYPHS�PUMLJ[PVUZ�Z\JO�HZ�)\Y\SP�
\SJLY�KPZLHZL��)*.�]HJJPUH[PVU�OHZ�HSZV�ILLU�YLWVY[LK�
[V�OH]L�ILULÄJPHS�UVU�ZWLJPÄJ�LMMLJ[Z��5:,���PU�
particular reducing all-cause infant mortality in certain 
settings.11

BCG and Covid-19: A multivariable analysis con-
ducted by Danielle Klinger et al12�YL]LHSLK�ZPNUPÄJHU[S`�
improved COVID-19 outcomes in countries with higher 
)*.�]HJJPUH[PVU�JV]LYHNL��;OPZ�MVSSV^LK�[OL�V\[IYLHR�
of COVID-19 pandemic that started in China and had 
spread within three months to the entire globe. They 
^LYL�[LZ[PUN�[OL�O`WV[OLZPZ�[OH[�]HJJPUH[PVU�HNHPUZ[�;)�
I`�)*.�]HJJPUL�JVYYLSH[LZ�^P[O�H�IL[[LY�V\[JVTL�MVY�
COVID-19 patients. Their analysis covers 55 countries. 
They found a strong negative correlation between the 
`LHYZ�VM�)*.�HKTPUPZ[YH[PVU�HUK�[OL�U\TILY�VM�KLH[OZ�
per million (DPM) along with the progress of the pan-
demic, corroborated by permutation tests. The analysis 
of countries according to an age-group partition reveals 
that the strongest correlation is attributed to the cover-
HNL�PU�)*.�]HJJPUH[PVU�VM�[OL�`V\UN�WVW\SH[PVU�������
years). Furthermore, a strong correlation and statistical 
ZPNUPÄJHUJL�HYL�HZZVJPH[LK�^P[O�[OL�KLNYLL�VM�)*.�
coverage for the most recent 15 years, but no associa-
tion was observed in these years for other broadly used 
vaccination protocols for measles and rubella. They 
WYVWVZLK�[OH[�)*.�PTT\UPZH[PVU�JV]LYHNL��LZWLJPHSS`�
among the most recently vaccinated seems to offer 
some attenuation to the spread and severity of the CO-
VID-19 pandemic.

)HNOLYP�HUK�4VU[HaLYP13 conducted an extensive 
YL]PL^�VU�)*.�]HJJPUL�WYV[LJ[PVU�HNHPUZ[�*6=0+�� ��
;OL`�YLP[LYH[LK�[OH[�)*.�]HJJPUL�OHZ�ILLU�NSVIHSS`�
\ZLK�[V�WYV[LJ[�PUMHU[Z�HNHPUZ[�;)�MVY�H�JLU[\Y`�HUK�[OH[�
the vaccine has been shown to provide some degree 
VM�UVU�ZWLJPÄJ�WYV[LJ[PVU�MYVT�V[OLY�YLZWPYH[VY`�[YHJ[�
infections. This advantage has encouraged researchers 
to investigate the potential protection of this vaccine 
from COVID-19 infection. In their study, they com-
prehensively reviewed the latest articles on potential 
vaccine effectiveness on COVID-19 and summarised the 
WVZZPISL�PTWHJ[Z�VM�)*.�HNHPUZ[�*6=0+�� �PU�KL[HPSZ��
They also summarised the current and ongoing clinical 
[YPHSZ�VU�)*.�HUK�JVUJS\KLK�[OH[�ZL]LYHS�JSPUPJHS�[YPHSZ�
HYL�\UKLY�^H`�PU�KL[LYTPUPUN�^OL[OLY�)*.�JV\SK�HMMLJ[�
COVID-19. 

Conclusion and recommendations
The SAGE working Group of WHO,11 concluded that 
due to paucity of evidence to assess differences in the 
]HJJPUL�LMÄJHJ �̀�LMMLJ[P]LULZZ�HUK�ZHML[`�VM�]HJJPUH-
tion at different ages, no policy change regarding the 
HNL�PZ�Q\Z[PÄLK��)*.�]HJJPUH[PVU�H[�IPY[O�[VNL[OLY�^P[O�

OLWH[P[PZ�)�]HJJPUH[PVU�PZ�Z[YVUNS`�YLJVTTLUKLK��;OL�
NYV\W�YLJVTTLUKZ�JVU[PU\PUN�\UP]LYZHS�)*.�]HJJPUH-
[PVU�PU�OPNO�PUJPKLUJL�;)�ZL[[PUNZ��;OL`�HSZV�L_WHUKLK�
[OPZ�YLJVTTLUKH[PVU�VM�\UP]LYZHS�)*.�=HJJPUH[PVU�
[V�OPNO�PUJPKLUJL�SLWYVZ`�ZL[[PUNZ�YLNHYKSLZZ�VM�[OL�;)�
incidence. They further recommended for selective 
vaccination of individuals or groups at risk in low en-
demic countries, switching from universal to selective 
vaccination of HIV-exposed children, immune compe-
tent HIV-infected individuals on antiretroviral therapy 
(ART) and other special risk groups including adoles-
cents and adults. They expressed the urgent need for 
further research in the development of new vaccines, 
which should be tested for effectiveness against differ-
ent pathogenic mycobacterial infections and all-cause 
infant mortality.

During the United Nations High-Level Meeting 
�<5/34��VU�;)�PU������15 the world leaders commit-
ted to delivering new, effective, safe, equitable, and af-
MVYKHISL�;)�]HJJPULZ�HZ�ZVVU�HZ�WVZZPISL��>P[O�[OL�VU-
set of the recent Covid-19 pandemic, the world leaders 
further observed that it had pushed back progress on 
[OL�NSVIHS�ÄNO[�HNHPUZ[�;)�JVUZPKLYHIS �̀�;OL�^VYSK�
leaders were therefore called upon to demonstrate the 
same leadership shown in developing COVID-19 vac-
JPULZ�[V�YHPZL�OVWLZ�[OH[�[OL�ZSV^�TV]PUN�;)�]HJJPULZ�
development process can be fast-tracked with strong 
political commitment, adequate funding, and faster 
YLZLHYJO�[V�KLSP]LY�UL^�;)�]HJJPULZ�I`������[V�TLL[�
[OL�:\Z[HPUHISL�+L]LSVWTLU[�.VHSZ�[HYNL[�[V�LUK�;)�
by 2030.
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