Summary of Findings 3.1: Typhoid Ty21a vaccine versus placebo or control vaccine in children and adults

Patients: 3 to 44-year old children and adults (efficacy) / 3 to 60-year old children and adults (SAEs)

Setting: Clinic in Indonesia, Chile, Egypt (efficacy) / Chile, Indonesia, Italy, the Netherlands, UK, USA, Zambia (SAEs)
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Comparison: Oral Ty21a vaccine (liquid or capsular formulation) versus placebo (3 doses 1 week apart) (efficacy) / Oral Ty21a vaccine (liquid or capsular formulation) (1 to 3 doses)
versus placebo, no treatment, control vaccine (Dukoral Rotarix; ACAM2017), typhoid candidate vaccine (Mo1ZHog), or no comparison group (SAEs)

Outcome

Plain language summary

Absolute effect

Placebo/control

Relative effect (95% Cl)
Ne of participants &

Certainty of the evidence

3 doses in children and
adults (3-44 years)
follow-up: Year 1

children and adults in the first year after
vaccination

High risk*

51 per 10,000

28.1 per 10,000
(17.9t0 43.9)

76,296 participantsin 3
RCTs*

vaccine Tyz1a studies (GRADE)
. . Moderate risk*
llc:‘clléirence of typhoid 3 doses oral Ty21a vaccine compared with placebo 4 per 10,000 2.2 per 10,000 RR 0.55 (0.35 t0 0.86) DDDO
probably reduces the incidence of typhoid fever in ! (1.4 t03.4) ) ) ) MODERATE?

due to imprecision

Incidence of typhoid
fever

3 doses in children and
adults (3-44 years)
follow-up: Year 2

3 doses oral Ty21a vaccine compared with placebo
probably reduces the incidence of typhoid fever in
children and adults in the second year after
vaccination

Moderate risk*

4 per 10,000

1.6 per 10,000
(2.2t02.3)

High risk*

51 per 10,000

20.9 per 10,000
(14.8t0 29.1)

RR 0.41 (0.29 t0 0.57)
76,296 participantsin 3
RCTs*

DDDO
MODERATE?

due to imprecision

Incidence of typhoid
fever

3 doses in children and
adults (3-44 years)
follow-up: Year 3

3 doses oral Ty21a vaccine compared with placebo
probably reduces the incidence of typhoid fever in
children and adults in the third year after
vaccination

Moderate risk*

4 per 10,000

1.8 per 10,000
(1to3)

High risk*

51 per 10,000

22.4 per 10,000
(12.81t038.8)

RR 0.44 (0.25 t0 0.76)
76,296 participantsin 3
RCTs*

SDD0
MODERATE?

due to imprecision

Cumulative incidence
of typhoid fever

3 doses in children and
adults (3-44 years)
follow-up: 2.5 to 3 years

3 doses oral Ty21a vaccine compared with placebo
probably reduces the incidence of typhoid fever in
children and adults over 2.5 to 3 years of follow-up

Moderate risk*

4 per 10,000

2 per 10,000
1.6t0 2.6

High risk*

51 per 10,000

25.5 per 10,000

RR 0.50 (0.39 t0 0.65)
235,239 participants in 4
RCTs*

DDDO
MODERATE?

due to inconsistency

follow-up: not reported

vaccine in children and adults.

187 participants in 2 trials

(19.9t033)
Serious adverse events | Evidence from RCTs: 0/28,269 (placebo/no RR not estimable**
(RCTs) SAEs due to Ty21a are very rare in children and trea’ément) 0/56,165 84,434 participants in 5 DD
1to 3 doses in children adults. Ty21a results in little or no difference in RCTs
and adults SAEs compared with placebo or typhoid candidate . RR not estimable** HIGH
0/76 (control vaccine) | of111
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, . . ®0O00*56
. Evidence from non-randomised comparative
Serious adverse events : VERY LOW
studies: .
(NRCS) . . RR not estimable**
. We are uncertain about the effect of Ty21a vaccine | of14 0/13 L . _
3 doses in adults . . ) 27 participants in 1 NRCS due to non-randomised
compared with control vaccine (dukoral) on SAEs in . o
follow-up: not reported . : comparison, indirectness,
adults; certainty of evidence was very low. ! o
and imprecision
Serious adverse events
. . . S0[0%
(NCOS) Evidence from non-comparative observational . . .
. . X e 19 SAEs were reported in US national surveillance 1990-2002; a rate LOW
1to 3 doses in children studies:
. . of 0.34 per 100,000 doses was detected’
and adults SAEs due to Ty21a vaccine may be very rare in . . .
. , e In 2 NCOS with g7 participants no SAEs were reported due to observational study
follow-up: upto 6 children and adults at up to 6 months’ follow-up. desi
esign
months

Cl= confidence interval; NRCS= non-randomised comparative study; NCOS= non-comparative observational study; RCT= randomised controlled trial; RR= risk ratio

* Four additional cluster-randomized studies have evaluated efficacy for this vaccine but did not adjust for the effect of clustering and therefore were not included in the meta-analysis, see
Additional table 1 in Anwar et al 2014. Failure to adjust for the potential effect of a cluster design is likely to lead to overestimation of the treatment effect. In addition, results on third year and on
overall cumulative incidence of typhoid fever are available in the Cochrane Review. ** Effect could not be estimated because no events were reported.

*The incidence of typhoid in a medium-risk setting is taken from the control group in a study from China (Yang 2001 CHN). The incidence of typhoid in a high-risk setting is taken from a study in India
(Sur 2009 IND). This is consistent with the incidence levels described by a global epidemiological study (Crump 2004).

2Downgraded by one level for imprecision: Primary trial is not cluster adjusted. This estimate uses a small assumed intra-cluster correlation co-efficient of 0.0015.

3Downgraded by one level for inconsistency: moderate heterogeneity I = 5o

4Non-randomised comparative studies start at moderate certainty evidence.

5Downgraded by one level for indirectness: The vaccine has been evaluated in only one trial from one endemic setting (Zambia) in 27 participants.

6Downgraded by one level for imprecision: no events reported and very small sample size.

70One case of gastroenteritis-like illness and pruritic rash @ 18 days was attributed to Ty21a vaccine, the remaining SAEs were assessed by trialists not to be related to Ty21a vaccine.
8Non-comparative observational studies start at low certainty evidence
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Forest plot 3.1: Typhoid Ty21a vaccine versus placebo in children and adults - efficacy outcomes

Patients: 3 to 44-year old children and adults
Setting: Clinic in Indonesia
Comparison: Oral Ty21a vaccine (liquid or capsular formulation) versus placebo (3 doses 1 week apart)
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Certainty of
Outcome Forest plot the evidence
(GRADE)
Vaccine Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Evenis Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl

1.1.1 Enteric capsules

Levine 1987ii CHL T 21400 B 5286 142% 0.29[0.10, 0.86] R S

Simanjuntak 1991ii [0 an a204 41 5122 4258% 0.72[0.44, 1.14] —y

Subtotal {95% Cl) 26609 10408 57.2% 0.52 [0.22,1.23] oo

Total events ar 47

Heterogeneity: Tau®*=0.24; Chi*= 229, df=1(P=013); F= 56%
Incidence of Testfor overall effect Z=1428(P=0.14)
typhoid fever
with 3 doses in 1.1.2 Liguid formulation ODDO
children and adults Wahdan 1980a EGY 0 13980 ¥ 14087 2.4% 0.07 [0.00, 1.26] MODERATE
(3-44 years) Simanjuntak 19911 IDM 24 A06EA 42 5146 40.4% 0.58 [0.35, 0.96] il
follow-up: Year 1 Subtotal {95% Cl) 19046 20233  42.8% 0.33 [0.05, 2.12] o R

Total events 24 49

Heterogeneity: Tau*=118; Chi*=2.08, df=1(P=01a8); F=52%

Testfor overall effect £=117 (F=10.24)

Total (95% CI) 45655 30641 100.0% 0.55 [0.35, 0.86] L3

Total events g1 96

Heterogeneity: Tau : 007, Chi*=445 df=3{(F=022F=33% 0hos 0 e 200

Testfor overall effect £= 260 (F=0.009 ST R e ST N e

Testfor subgroup differences: Chi*= 020, df=1 (P = 0.6E), IF= 0%
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Incidence of
typhoid fever
with 3 doses in
children and adults

(3-44 years)
follow-up: Year 2

Vaccine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.2.1 Enteric capsules
Levine 19870 ZHL a 21400 5 HZ286 9. 3% 0.40([0.13,1.21] s
Simanjuntak 1991ii Dk 26 8204 a0 5122 A0E% 0.49[0.30,0.79] i
Subtotal {95% Cl) 26609 10408 59.9% 0.48 [0.31,0.74] e 3
Total events 33 a5
Heterogeneity: Tau®=0.00; Chif=012, df=1 (P=072); F=0%
Testfor overall effect: £= 3.31 (P = 0.0009)
1.2.2 Liquid formulation
Simanjuntak 19911 IDK 17 A066 51 5146 387% 0.34 [0.20, 0.59] ——
YWahdan 1980a EGY 0 13980 a8 15087 1.4% Q.06 [0.00,1.10]
Subtotal {95% Cl) 19046 20233 401% 0.26 [0.08, 0.87] s
Total events 17 a9
Heterogeneity: Tau®=0.36; Chi*=1.32 df=1 (P =0.29), = 259%
Testfor overall effect £= 2189 {F =003
Total (95% CI) 45655 30641 100.0% 0.41 [0.29, 0.57] L 2
Total events al 114
Heterogeneity: Tau®=0.00; Chi*f= 272 df=3 (P =044}, F=0% 0o05 0 10 “ha

Testfor overall effect £=5.20{P = 0.00001)
Test for subgroup differences: Chif=0.83 di=1 (P =038 F=0%

Favours vaccine Favours control

SDD0
MODERATE
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Incidence of
typhoid fever

3 doses in children
and adults (3-44
years)

follow-up: Year 3

Vaccine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.3.1 Enteric capsules
Levine 19870 ZHL 8 21400 B 5286 27E8% 0.33[0.11,0.95] T
Simanjuntak 1991ii Dk B 5209 12 5122 325% 049018, 1.31] —
Subtotal {95% Cl) 26609 10408 60.3% 0.41 [0.20, 0.84] i
Total events 14 18
Heterogeneity: Tau®=0.00; Chi*=0.30, df=1 (P =058}, F= 0%
Testfor overall effect £= 244 (F=0.01)
1.3.2 Liquid formulation
Simanjuntak 19911 IDK T A0GG6 12 5146 35.8% 0.59[0.23,1.50] —&
YWahdan 1980a EGY 0 13980 7 15087 3.8% 0.07 [0.00,1.26]
Subtotal {95% Cl) 19046 20233 39.7% 0.31 [0.04, 2.30] —ea R —
Total events K 19
Heterogeneity: Tau®=1.28; Chi*=2.08, df=1 (P =014}, F=52%
Testfor overall effect £=1.14 (F=0.29)
Total (95% CI) 45655 30641 100.0% 0.44 [0.25, 0.76] L 3
Total events 21 ar
Heterogeneity: Tau®=0.00; Chi*f= 232 df=3 (P =051}, F=0% 0ons " 10 o0

Testfor overall effect £= 2.81 (P =0.004)
Test for subgroup differences: Chif= 006 di=1 (F=080"F=0%

Favours vaccine Favours control

SDD0
MODERATE
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Cumulative
incidence of
typhoid fever

3 doses in children
and adults (3-44
years)

follow-up: 2.5t0 3
years

Vaccine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.4.1 Enteric capsules
Levine 1987i CHL 33 20847 16 5286 107% 0.52[0.29, 0.945] e
Levine 1987ii CHL 22 211340 16 5286 9 8% 0.34[0.18, 0.65] =
Levine 19490ii CHL G2 33982 14 4752 111% 062 [0.35,1.11] =
Simanjuntak 1991ii IO 1 52049 104 5122 181% 058042 0.79)] e
Subtotal {95% Cl) 81378 20446  49.7% 0.54 [0.42, 0.68] [ ]
Total events 178 150
Heterogeneity: Tau®= 0.00; Chif= 237, df=3 (P =050}, F= 0%
Testfor overall effect £=5.23 (P = 0.00001}
1.4.2 Liquid formulation
Levine 1990i CHL 23 38870 14 5338 9. 4% 0.24[013,0.47] ——
Simanjuntak 1991i IDK 47 A066 104 5146 17.3% 0.47 [0.33, 0.6E] 3}
YWahdan 1980a EGY 0 13880 21 15087 0.8% 0.03[0.00, 0.41]
Subtotal {95% Cl) 549016 25571  27.6% 0.29 [0.12, 0.66] .
Total events 71 139
Heterogeneity: Tau®= 033, Chif=6.90 df=2 (P=003);, F=71%
Testfor overall effect £=2.91 (P =0.004)
1.4.3 Gelatin capsules
Levine 1987iii CHL 44 207492 16 5287 11.2% 0.70[0.39, 1.24] o
Levine 1987%iv CHL 54 2M1A7F0 16 5279 11.5% 0.83[0.47, 1.44] bl
Subtotal {95% Cl) 42362 10566 22.8% 0.76 [0.51,1.13] L3
Total events 493 32
Heterageneity: Tau®= 0.00; Chif=017, df=1 (P =068}, F= 0%
Testforoverall effect £=134 (F=018)
Total (95% Cl) 178656 56583 100.0% 0.50 [0.39, 0.65] L ]
Total events 347 321
Heterogeneity: Tau?= 0.07; Chi*=16.05, df= 8 (P = 0.04); *= 50% n IIIIEIE IIII*I 1=III ELlIIII

Testfor overall effect £=517 (P = 0.00001}
Testfor subgroup diferences: Chif=4.86 df=2 (P =009, F=52.9%

Favours vaccine Favours control

SDD0
MODERATE

See Appendix 3.1 for SAE results.
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