Supplementary file 3.

Systematic Review

Methodology

A systematic review (SR) of the scientific literature was conducted in order to reply to the PICO
research question shown in Table 1. The assessment of efficacy and safety was based on the results
of randomized clinical trials; in every case, questions relating to effectiveness and safety were also
supplemented with the results of observational studies. We also searched for economic studies as
described below.

Table 1. Selection criteria

Population Infants under 1 year in OECD countries(1)
RotaTeq® or Rotarix® vaccination against rotavirus

Comparators Placebo
No vaccination
At-risk population vaccination

e Number of episodes of rotavirus acute gastroenteritis (RV-AGE) and
acute gastroenteritis (AGE) from any cause.

e Hospitalizations and severe cases of rotavirus infection.

e Health-related quality of life, utilities.

o Adverse events: cases of intussusception and other cases
associated with vaccine administration.

e Rotavirus mortality

e (Costs

Study design For efficacy: randomized controlled clinical trials (RCTs), systematic

reviews (SRs), meta-analyses and health technology assessment reports

(HTARS).

For effectiveness: cohort studies, case-control studies, SRs, meta-

analysis and HTARs.

For safety: RCTs, cohort studies, case-control studies, SRs, meta-

analysis and HTARs.

For efficiency: economic evaluations, cost estimations.

Publication date Until May 2021

The studies were selected according to the selection criteria shown in Table 1, but some studies
were excluded if they met the following criteria:

e Studies duplicated or outdated by subsequent studies from the same institution.



e Narrative reviews, editorials, abstracts and communications to congresses, letters to the editor,
and opinion articles.

The searches were performed in the following electronic databases:

Medline (PubMed)

Embase

Web of Science (WOS)

Scopus

Cochrane Database of Systematic Reviews (Cochrane Library)

Cochrane Central Database of Controlled Trials-Central

Tripdatabase

Prospero

Database of Abstracts of Reviews of Effects (DARE), Health Technology Assessment (HTA)
Database and National Health System Economic Evaluation Database (NHS-EED), Centre for
Reviews and Dissemination (CRD)

e Biblioteca Virtual en Salud

Furthermore, the registry of clinical trials (clinicaltrials.gov) and gray literature were searched on the
following websites:

e International Network of Agencies of Health Technology Assessment (INAHTA):
http://www.inahta.org

Canadian Agency for Drugs and Technologies in Health (CADTH): https://www.cadth.ca/
Agency for Healthcare Research and Quality (AHRQ): http://www.ahrg.gov/research/index.html
National Institute for Health and Care Excellence (NICE): https:// www.nice.org.uk

United States Food and Drug Administration (FDA): www.fda.gov

For identification of studies, different search strategies were purpose-designed, adapted to each data
source, by combining MESH terms and free text together with different Boolean and truncation
operators. The strategies used in Medline, Embase, and Cochrane Library are described in ANNEX
1.

The study-selection process was carried out independently by peers. Any disagreements or
differences of opinion were resolved by consensus or assistance of a third reviewer. Data extraction
of the selected studies was performed by independent peer review.

A synthesis was performed by meta-analysis in cases where several studies were available for the
same outcome. In the case of efficacy, all the variables for which meta-analysis could be performed
were dichotomous. The summary relative risk with 95% confidence interval was calculated using a
random-effects model. All analyses were performed using the RevMan 5.4 computer software
program.

Results

The literature search identified 300 SRs on the efficacy, effectiveness, and safety of rotavirus
vaccination. After elimination of duplicates, 232 references were selected for evaluation by title and
abstract. Once the full-text review had been completed, 6 SRs were included, one SR on efficacy
and safety, 2 SRs on effectiveness, and 3 SRs with observational studies on safety. The SR on
efficacy and safety based on RCTs was a Cochrane review from 2019(2) with a high-quality rating,



according to our assessment using the AMSTAR 2 tool(3) (see ANNEX 2 of this document). As its
quality was judged to be sufficient, the abovementioned SR was updated with a literature search
from April 2018 to the established time limit.

In terms of effectiveness analyses based on observational studies, the following 4 SRs met our
selection criteria: Burnett, Wang, and Sun et al. (4-6). In the case of safety studies based on real-
world data, we included the following 4 reviews which analyzed the safety of rotavirus vaccines:
Gidengil, Rha, Kassim and Mellone(7-10). The quality assessment is available in ANNEX 2.

Summarized below are the efficacy, effectiveness, and safety data obtained by our review for the
variables required in our economic assessment model (Tables 2 and 3). In cases where several
studies were available for the same variable and same study design, a meta-analysis was performed.
The median of the results was selected for the base case in the Markov model and the ranges were
used for the sensitivity analysis. Where results with a 1- and 2-year follow-up were available, the
result with the longest follow-up was selected. When meta-analyses of case-control and cohort
studies were available for the same variable, the results from cohort studies were selected in this
summary because they provide higher-quality evidence.

Table 2. Summary of efficacy/effectiveness data considered for the model.

Studies \] RR/OR 95% Cl
RV-AGE any severity. 2-year follow-up 4 RCTs(11-14) @ 4,872 0.34 0.21-0.54
RV-AGE any severity. Several follow-ups 9 case-control | 46,857 0.18 0.13-0.25
RV-AGE any severity. Summary Median: 0.26. Range: (0.13-0.54)
RV-AGE with health care. 2-year follow-up 2 RCTs(14,15) 4,596 0.23 0.16-0.32
®

'g RV-AGE with health care. Summary Result: 0.23. Range: (0.16-0.32)

e RV-AGE hospitalization. 2-year follow-up 4 RCTs(13-16) @ 19,243 0.17 0.11-0.26
RV-AGE hospitalization. Several follow-ups = 3 cohorts 553,743 0.16 0.12-0.22
Severe RV-AGE. 2-year follow-up iGR)CTs(ll,l?,— 19,442 0.13 0.09-0.21
SRL\J/r—:nf;Er:;ospitaIization and severe RV-AGE. Median: 0,15. Range: (0,09-0,26)

RV-AGE any severity. 2-year follow-up 2 RCTs(17,18) 2,280 0.36 0.25-0.50
RV-AGE any severity. Several follow-ups 8 case-control | 14,539 0.17 0.13-0.21
RV-AGE any severity. Summary Median: 0.265. Range: (0.13-0.50)

o RV-AGE with health care. 1-year follow-up 1 RCT(19) 57,134 0.07 0.04-0.11

lg RV-AGE with health care. Summary Result: 0.07. Range: (0.04-0.11)

2 RV-AGE hospitalization. 1-year follow-up 1 RCT(19) 57,134 0.04 0.02-0.10
RV-AGE hospitalization. Several follow-ups | 3 cohorts 194,113 0.07 0.04-0.11
Severe RV-AGE. 2-year follow-up 2 RCTs(18,19) 2,596 0.06 0.01-0.39
SRL\J/r—nAnf;Er:;ospitaIization and severe RV-AGE. Median: 0.055. Range: (0.01-0.39)

95% CI: 95% confidence interval. RCT: Randomized controlled clinical trial. RV-AGE: rotavirus acute
gastroenteritis



The systematic review about safety also identified RCTs and observational studies. Furthermore, a
meta-analysis was performed in cases where there were several studies involving the same variable

and/or with the same study design. Table 3 shows a summary of the safety results.

Table 3. Safety results summary

RCTs

Rotarix®

RotaTeq®

Observational studies

Cohorts Case-control

Mortality

RR=1.25 (95% Cl: 0.85—
1.84) (9 RCTs) (11—
16,20-22)

RR=1.24 (95% CI:
0.69-2.22) (6 RCTs)
(17-19,23-25)

RR=1.05 (95% Cl: 0.82-1.35) (14 studies) (7)

TSI 9d3 RR=0.89 (95% Cl: 0.34—
2.30) (10 RCTs)(12—

16,20-22,26,27)

RR=0.92 (95% CI:
0.84-1.01) (5 RCTs)
(17,18,23,24,28)

RR=3.47 (95% ClI: 1.23-
9.78) (7studies)(8)

OR=1.,59 (95% Cl:
1.11-2.27) (4
studies) (8)

RA=1 to 6 cases per 100,000 infants (8
studies)(9)

RR=0.65 (95% Cl: 0.41-1.05) (19 studies) (7)

Severe RR=0.86 (95%Cl: 0.79-
0.93) (12 RCTs)(11-

16,21,22,27,28,30,31)

adverse
events

RR=0.69 (95% CI:
0.35-1.38) (9 RCTs)
(17-19,22—
24,27,30,31)

ND (asthma, autoimmune diseases,
diabetes, seizures, encephalitis,
thrombocytopenic purpura, stroke,
kawasaki disease, meningitis, etc.) (43

studies) (7)
95% CI: 95% confidence interval. ND: no difference between groups. OR: Odds ratio. RCTSs:
Randomized clinical trials. RR: Risk ratio.

With regard to economic studies, the literature search identified an SR published in 2017 by Kotirum
et al. that answered our research question and included 104 economic assessments(3). This review
with a search made up to November 2015, included 12 international studies and 92 studies
conducted in a single country. The quality of Kotirum et al’'s SR was deemed to be sufficient after
evaluation with the AMSTAR 2 tool(3) (see quality assessment in Annex 2). We updated this SR, by
identifying a total of 355 references after November 2015. Screening for duplicates and a peer review
of the title and abstract resulted in the exclusion of 328 studies. The results of this screening, together
with the studies included in the Kotirum’s SR, yielded a set of 117 economic assessments, which
were then evaluated to select those of high relevance and applicability to our context. The ISPOR
tool was used for the analysis of relevance and applicability(33). This analysis resulted in a selection
of 16 studies of high relevance and applicability to our context and research questions: of these, 13
were included in the Kotirum SR and 3 were published thereafter. The main characteristics and
results of these studies are summarized in Table 4. We extracted data on country, ICUR, threshold,
author’ s conclusions, and vaccination status in the countries concerned.



Table 4. Economic evaluations identified and selected. Unless specified, the evaluations compare universal vs. no vaccination.

Bilcke 2009(34)
Perez-Rubio 2011(35)

Imaz 2014(36)
Yamin 2016(37)

Goossens 2008(38)

Rozenbaum 2011(39)

Bruijning-Verhagen
2018(40)

Tilson 2011(41)
Chodick 2009(42)
Panatto 2009(43)

Sato 2011(44)

Itzler 2013(45)

Hansen-Edwards 2017(46)

Milne 2009(47)
Jit 2007(48)

Martin 2009(49)

Country
Belgium
Spain
Spain

France

The
Netherlands
The
Netherlands

The
Netherlands

Ireland

Israel

Italy
Japan
Japan

Norway

New Zealand

United Kingdom

United Kingdom

ICUR (€/QALY)

Base case
Rotarix®: 7,575
RotaTeq®: 30,227
Rotarix®: 23,435
RotaTeq®: 45,624

RotaTeq®: 210,197
RotaTeq®: 39,500

Rotarix®: 28,488

RotaTeq®: 46,717

Both vaccines
51,277 (universal vs. no vaccination)
149,282 (universal vs. targeted
vaccination)

Rotarix®: *Dominant

Rotarix®: 8,328
RotaTeq®: 23,233
Rotarix®: -41,114

(Dominant)

6,800 (both vaccines)

RotaTeq®: 18,561

Rotarix®: 47,447
RotaTeq®: 52,709

RotaTeq®: 26,584

Rotarix®: 86,522
RotaTeq®: 113,377

Rotarix®: 16,676

ICUR threshold

(€/QALY)
50,000

30,000
30,000

50,000

Not defined
Not defined

Not defined

20,000

23,540
50,000

47,236
46,000

73,444

Not defined

42,500

29,100-42,500

Author’s conclusions

Cost-effective
Cost-effective only
Rotarix®

Not cost-effective

Cost-effective

Cost-effective
Inconclusive

Inconclusive

Cost-effective

Cost-effective
Cost-effective

Cost-effective
Cost-effective

Cost-effective

Cost-effective

Not cost-effective

Cost-effective

Benefit status
Universal vaccination

Vaccination of at-risk
population
Vaccination of at-risk
population
Not included

Vaccination of at-risk
population
Vaccination of at-risk
population
Vaccination of at-risk
population

Universal vaccination

Universal vaccination
Universal vaccination

Universal vaccination
Universal vaccination

Universal vaccination

Universal vaccination

Universal vaccination

Universal vaccination
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ANNEX 1. Search strategy
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ANNEX 2. Systematic reviews AMSTAR 2 quality assessment

Soares Kotirum Burnett Wang 2021 Sun 2021 Rha 2014 Gidengil Kassim Mellone
2019 (2) 2017 (3) 2020 (50) (51) (3] (€)] 2021 (7) 2017 (8) 2019 (10)

1. Did the research questions and inclusion criteria for the review = Yes Yes Yes Yes Yes No Yes Yes Yes
include the components of PICO?

2. Did the report of the review contain an explicit statement that | Yes Partial Yes No No No No Partial Yes Partial Yes Partial Yes
the review methods were established prior to the conduct of the

review and did the report justify any significant deviations from

the protocol?

3. Did the review authors explain their selection of the study Yes Yes Yes Yes Yes No Yes Yes No
designs for inclusion in the review?

4. Did the review authors use a comprehensive literature search Partial Yes Partial Yes No Partial Yes Partial Yes No Yes Partial Yes Yes
strategy?

5. Did the review authors perform study selection in duplicate? Yes Yes No Yes Yes Yes Yes Yes

6. Did the review authors perform data extraction in duplicate? Yes Yes No No Yes No No No Yes

7. Did the review authors provide a list of excluded studies and Yes No No No No No Partial Yes No Partial Yes
justify the exclusions?

8. Did the review authors describe the included studies in Yes Yes Partial Yes Yes Yes Partial Yes Yes Yes Yes

adequate detail?

9. Did the review authors use a satisfactory technique for
assessing the risk of bias (RoB) in individual studies that were
included in the review?

RCTs Yes No Includes Includes Yes No No Includes Yes
only NRSI only NRSI only NRSI
NRSI Includes No No Partial Yes Partial Yes No No Partial Yes Partial Yes
only RCTs
10. Did the review authors report on the sources of funding for Yes Yes No No No No Yes No No

the studies included in the review?
11. If meta-analysis was performed did the review authors use
appropriate methods for statistical combination of results?

RCTs Yes No meta- Includes Includes No Yes
analysis only NRSI only NRSI
NRSI No meta- No meta- Yes Yes No No No No
analysis analysis

conducted conducted



Soares Kotirum Burnett Wang 2021 Sun 2021 Rha 2014 Gidengil Kassim Mellone

2019 (2) 2017 (3) 2020 (50) (51) (3] (€)] 2021 (7) 2017 (8) 2019 (10)
12. If meta-analysis was performed, did the review authors No No meta- No Yes Yes No No No
assess the potential impact of RoB in individual studies on the analysis
results of the meta-analysis or other evidence synthesis?
13. Did the review authors account for RoB in individual studies Yes No No Yes No Yes Yes Yes Yes
when interpreting/ discussing the results of the review?
14. Did the review authors provide a satisfactory explanation for, | Yes No Yes Yes Yes No No Yes
and discussion of, any heterogeneity observed in the results of
the review?
15. If they performed quantitative synthesis did the review No No meta- Yes Yes Yes Yes Yes No
authors carry out an adequate investigation of publication bias analysis
(small study bias) and discuss its likely impact on the results of conducted
the review?
16. Did the review authors report any potential sources of Yes Yes Yes Yes Yes Yes Yes No Yes
conflict of interest, including any funding they received for
conducting the review?




