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Table S1. Previous trials of BCG vs placebo that have included individuals aged more than 5 years and have reported mortality

Study Vaccination Follow- Tuberculin  Allocation Outcome Vaccine No. of Rate/1000 pyar Relative risk (95% Cl)
up response group deaths  (or risk%),
Age Year at recruit- with 95% ClI
ment
2 Chingleput, Allages 1968-71 15years  Negative Individual Death exclud- BCGO0.1mg 2531 5.61(5.39-5.83) 0.98 (0.93-1.04)
South India? >1 (0-7mm) random- ing culture BCG 0.0lmg 2572 5.79 (5.57-6.02) 1.01 (0.96-1.07)
month isation positive TB Placebo 2537 5.72 (5.50-5.95) 1

b Native 0-19 1936-8 20years  Negative Alternate Death notdue BCG 91 3.02 (2.46-3.71) 1.02 (0.75-1.37)
Americans, years toTB Placebo 82 2.99 (2.40-3.71) 1
USA?

DeathnotTB  BCG 46 1.53 (1.14-2.04) 1.0 (0.66-1.51)

or violence Placebo 42 1.53(1.13-2.07) 1
¢MRC trial, 14-15 1950-52 15years  Negative Individual Death notdue BCG 93 0.477 (0.389-0.585)  1.05 (0.78-1.40)
uK3 years random- toTB Placebo 92 0.456 (0.372-0.559) 1

isation

Death not TB BCG 40 0.196 (0.144-0.267) 0.79(0.52-1.20)

or violence Placebo 48 0.249(0.188-0.330) 1
4Institution All ages 1948 12 years  Negative Not stated Deathnotdue BCG 65 12.2% (9.58-15.3) 0.86 (0.63-1.18)
usA* to TB "controls" 70 14.2% (11.2-17.6) 1
€ Algiers, 0,1,3,7 1935-54 Age7-11 Notstated Oddor Death all OralBCGx4 87 0.72 (0.58-0.89) 0.66 (0.50-0.88)
Algeria® years years even no. causes Placebo 114 1.08 (0.89-1.30) 1
fPost-hospital, =65 2019-20 1 year Negative Individual Death all BCG 10 13.9% (6.9-24.1) 0.68 (0.30-1.54)
Greece® years IGRA random- causes (noTB  Placebo 14 17.9% (10.2-28.3) 1

isation diagnosed)




Footnotes to table S1

TB=tuberculosis; Cl= confidence interval; pyar=person years at risk; IGRA=interferon gamma release
assay

BCG strains used: Chingleput - Danish/Copenhagen/1331, Paris/Pasteur-1173 P2; Native Americans -
Phipps/Pasteur 317, Pasteur 575; MRC- Danish/Copenhagen,; Institution — not specified; Algiers —
not specified; Greece - Intervax Bulgaria strain.

2 Active follow-up every 2.5 years. Rate and rate ratio calculated from published data

® Active follow-up annually. Rate and rate ratio calculated from published data. Note: mortality due
to tuberculosis was much higher in the placebo group than in the BCG group

¢ Confidence intervals and rate ratio estimated from published data

4 nstitution for people with learning difficulties. Randomisation method not stated and not clear if
groups were comparable. 522/531 BCG vaccinated were tuberculin tested. 258/262 who remained
negative were revaccinated. Mortality risk and risk ratio estimated assuming those discharged from
institution during follow-up (117 BCG recipients and 88 controls) were alive. Excluding those who
were discharged gives a risk ratio of 0.91 (95% Cl 0.67-1.24).

€ Rate and rate ratio calculated from published data. Age group selected to estimate the effect of
revaccination at age 7 years

f Confidence intervals for risks calculated from published data. Hazard ratio from the paper. Itis
likely this population had had previous BCG vaccination.
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Exploration of incomplete follow-up by vaccine group, age at vaccination and area.

Those with incomplete follow-up are a combination of those with no follow-up and those who were
recorded as “left” during the follow-up. Note that those who “left” had new areas of residence
recorded (after the first northern survey). They are assumed to have been alive at the date that they
were reported to have “left”.

As described in the main paper, because multi-dose vials were used, the randomisation was by small
group rather than by individual, with an average of 7 individuals per vial. Household members and
close neighbours were therefore likely to share a vial, leading to clustering of who got placebo and
who got BCG. This is not an issue for the main analysis, because there is little clustering of deaths,
but since whole households are likely to migrate together, clustering becomes important in
assessing any differences between BCG and placebo groups. The analyses below therefore take
account of clustering by vaccine vial, using robust standard errors.

Northern areas

In the northern areas everyone was sought during the follow-up so the last information was
obtained during the follow-up survey. However 68 participants (37 BCG, 31 placebo) were recorded
as having “left” the same year as the vaccination, so they are not included in the mortality analysis
(Figure 2), or in the hazard ratios shown below.

Table S2: Proportion of participants in northern areas who were reported to have left, by vaccine
group and age at vaccination, with hazard ratios for leaving.

BCG % Placebo % HR p
placebo vs BCG

All 489/3746 13.1 555/3643 15.2 1.19 (1.02-1.39) 0.024
Age (years)

<5 64/614 104 92/610 15.1 1.46 (1.02-2.08) 0.038

5-14 169/1533 11.0 207/1526 13.6 1.26 (1.01-1.59) 0.045

15-24 172/843 204 178/831 21.4 1.08 (0.86-1.36) 0.51

25+ 84/756 11.1 78/676 115 1.06 (0.75-1.48) 0.75

(Wald test for interaction by age: p=0.39)
Southern area

In the southern area most (97.1%, 732/754) of the individuals who had no follow-up had no record
after the vaccination record. The remaining 22 have a later record but were recorded as having “left”
around the time of vaccination. A further 1229 individuals were reported to have “left” during the
subsequent 30 years.

We have looked separately at the risk for no follow-up (using risk ratios) and for those who were
reported to have left later (using hazard ratios to take duration of follow-up into account). Both
analyses use robust standard errors, to take account of clustering by vaccine vial, as above. In the
under 5s, the increase in risk of leaving is only seen after about 15 years of follow-up, during the
demographic surveillance.



Table S3. Proportion of participants in southern area who had no follow-up or were reported to
have left, by vaccine group and age at vaccination, with risk ratios (RR) for no follow-up, and

hazard ratios (HR) for leaving.

BCG % Placebo % Placebo vs BCG p
Risk of no follow-up RR (95% ClI)
All 349/2798 12.5 405/2818 14.4 1.15(0.97-1.37) 0.11
Age (years)
<5 63/332 18.9 72/321 22.4 1.18 (0.85-1.65) 0.33
5-14 158/1201 13.2 191/1221 15.6 1.19 (0.94-1.50) 0.15
15-24 69/774 8.91 76/760 10.0 1.12 (0.81-1.55) 0.48
25+ 59/491 12.0 66/516 12.8 1.06 (0.75-1.51) 0.73
Risk of leaving HR (95% Cl)
All 588/2449 24.0 641/2413 26.6 1.09 (0.95-1.24) 0.21
Age (years)
<5 89/269 33.1 110/249 442 1.34(0.99-1.80) 0.056
5-14 330/1043 31.6 343/1030 33.3 0.97 (0.82-1.14) 0.73
15-24 127/705 18.0 148/684 21.6 1.21 (0.95-1.54) 0.12
25+ 42/432 9.72 40/450 8.89 0.97 (0.62-1.54) 0.91

(Wald test for interaction by age: p=0.95 for no follow-up, and p=0.18 for leaving)



Figure S1: Mortality by BCG re-vaccination status by area and sex, Karonga District, Malawi: (a)
northern areas, female;(b) northern areas, male; (c) southern area, female; (d) southern area,
male. Note different scales in northern and southern areas due to the different follow-up times
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Table S4: Mortality from 2002 by BCG re-vaccination status in the population under demographic
surveillance, by cause of death.

Vaccine trial participants were included in this analysis if they were living in the southern area during
the vaccine trial, and were recorded as alive and living in this area at at least one point after the
beginning of the demographic surveillance in 2002.

For this analysis participants were considered “at risk” from when they were first seen in the
demographic surveillance. Cause of death was unknown or unclear for 11.6% (25/215) deaths.

Deaths Mortality/1000 pyar HR (95%Cl) p
(95%Cl)
All cause
mortality BCG 109 8.95 (7.42-10.80) 1.04 (0.80-1.36) 0.75
Placebo 104 8.58 (7.08-10.38)
Excluding
external and BCG 97 7.97 (6.53-9.72) 1.05 (0.79-1.40) 0.74
direct maternal Placebo 92 7.59 (6.18-9.31)
Communicable
disease only BCG 60 4.93 (3.83-6.35) 1.34 (0.91-1.97) 0.15
Placebo 45 3.71(2.77-4.97)
Communicable
disease excluding BCG 9 0.74 (0.38-1.42) 0.82(0.34-1.98) 0.65
HIV/AIDS/TB Placebo 11 0.91 (0.50-1.64)

pyar = person years at risk (12,173 in the BCG group and 12,126 in the placebo group)

HR=hazard ratio, Cl=confidence interval





