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PICO-Question 

Duration of protective effect of a single dose of yellow fever vaccination 

 

P(opulation)  - population in endemic areas 

- travellers to endemic areas    all age groups from 9 months of age 

 - all population groups regardless of exposure 

(seroconversion studies only) 

 

I(ntervention) Single dose of yellow fever vaccine of any substrain (regular or fractionated vaccine 

dose) 

 

C(omparison)  - no vaccination 

- placebo, if available 

- vaccination with another vaccine (not against yellow fever), if available 

- booster vaccination with yellow fever vaccine 

 

O(utcome) 

Effectiveness Importance for 
decision-making 

(GRADE) 
Disease (yellow fever) 9 
Death (yellow fever) 9 

Surrogate marker for lack of protection 
(neutralizing antibody titre in PRNT 

<1:10)  

6  

 

  



Stratification 

In order to investigate the duration of protection of the vaccination, all analyzes are carried out in 
the following strata: 

< 3 months after vaccination 

< 5 years after vaccination 

5-10 years after vaccination 

10-20 years after vaccination 

> 20 years after vaccination 

If the data allow it, the analyzes mentioned above are further stratified according to 

a) study population: 

-  population in endemic areas 
-  travelers to endemic areas 
-  for seroconversion studies: independent of endemic status 

b) Age of subjects: 

-  infants (age 9 months - 2 years) 
-  Children and adolescents (age 2 - 18 years) 
-  adults (> 18 years) 
-  seniors (> 60 years) 

 

c) PRNT Threshold 

- PRNT 50 

- PRNT 80 

- PRNT 90 

 
d) Any immunodeficiency 



Appendix 2 

Search strategies 

Appendix Table 1. Databases/resources searched 2020 

Database/ 
Resource Host Date range Results Date 

Searched 
MEDLINE; MEDLINE In-
Process Citations, 
Medline Daily Update, 
and Epub Ahead of 
Print 

Ovid 1946 to October 30, 
2020 

1654 2.11.20 

PubMed NLM up to 2 November 
2020 

33 2.11.20 

Embase Ovid 1974 to 2020 Week 43 3562 2.11.20 
Cochrane Central 
Register of Controlled 
Trials (CENTRAL) 

Cochrane Library: 
Wiley 

Issue 11 of 12, 
November 2020 

262 2.11.20 

Cochrane Database of 
Systematic Reviews 
(CDSR) 

Cochrane Library: 
Wiley 

Issue 11 of 12, 
November 2020 

2 2.11.20 

KSR Evidence www.ksrevidence.co
m 

Database last updated 
2 Nov 2020 

21 2.11.20 

Database of Abstracts 
of Reviews of Effects 
(DARE) 

https://www.crd.york.
ac.uk/ 
CRDWeb/ 

up to 31 March 2015 2 2.11.20 

Health Technology 
Assessment Database 
(HTA) 

https://www.crd.york.
ac.uk/ 
CRDWeb/ 

up to 31 March 2018 0 2.11.20 

PROSPERO https://www.crd.york.
ac.uk/ 
PROSPERO/ 

up to 2 November 
2020 

49 2.11.20 

WHO Global Index 
Medicus 

https://www.globalin
dexmedicus.net/ 

up to 2 November 
2020 

351 2.11.20 

Northern Light Life 
Sciences Conference 
Abstracts database 

Ovid 2010 - 2020 Week 42 236 2.11.20 

ClinicalTrials.gov http://clinicaltrials.go
v 

up to 2 November 
2020 

63 2.11.20 

WHO International 
Clinical Trials Register 
Portfolio (ICTRP) 

http://www.who.int/i
ctrp/ 
search/en/ 

up to 2 November 
2020 

76 2.11.20 

Total records retrieved  6311 
  

Duplicate records removed  1823 
  

Total records to screen  4488 
  

 
Search strategies. November 2020 
 



MEDLINE and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily 
(Ovid): 1946 to October 30, 2020 
Searched: 2.11.20 
 
1     (Yellow Fever/ or Yellow fever virus/) and (exp Vaccination/ or exp Immunization/) (678) 
2     (yellow fever$ adj3 (jab$ or vaccin$ or revaccin$ or immuniz$ or immunis$ or 
reimmuniz$ or reimmunis$ or inoculat$ or shot$ or booster$)).ti,ab. (1302) 
3     yellow fever vaccine/ (784) 
4     ((17D adj3 vaccin$) or (17DD adj3 vaccin$) or yf-vax or "yf vax" or stamaril or ap-yf or 
"ap yf" or BERNA-YF or flavimun or rki-yf or "rki yf" or "xrx 001" or xrx001).ti,ab,rn. (446) 
5     or/1-4 (1854) 
6     exp animals/ not humans/ (4751253) 
7     5 not 6 (1654) 
 
PubMed (NLM): up to 2 November 2020 
https://pubmed.ncbi.nlm.nih.gov/ 
Searched: 2.11.20 
 
5 #3 AND #4 33 
4 pubstatusaheadofprint OR publisher[sb] OR pubmednotmedline[sb] 3,915,736 
3 #1 AND #2 589 
2 "17D vaccine" OR "17D vaccines" OR "17D vaccination" OR "17D vaccinations" OR 
"17DD vaccine" OR "17DD vaccines" or "17DD vaccination" or "17DD vaccinations" OR yf-vax 
OR "yf vax" OR stamaril OR ap-yf OR "ap yf" OR BERNA-YF OR flavimun OR rki-yf OR "rki yf" 
OR "xrx 001" OR xrx001 599 
1 "yellow fever" AND (jab* or vaccin* or revaccin* or immuniz* or immunis* or 
reimmuniz* or reimmunis* or inoculat* or shot* or booster*) 2,786 
 
Embase (Ovid): 1974 to 2020 Week 43 
Searched: 2.11.20 
 
1     (yellow fever/ or yellow fever virus/) and (exp vaccination/ or immunization/) (1631) 
2     (yellow fever$ adj3 (jab$ or vaccin$ or revaccin$ or immuniz$ or immunis$ or 
reimmuniz$ or reimmunis$ or inoculat$ or shot$ or booster$)).ti,ab. (1456) 
3     Yellow Fever Vaccine/ (2677) 
4     ((17D adj3 vaccin$) or (17DD adj3 vaccin$) or yf-vax or "yf vax" or stamaril or ap-yf or 
"ap yf" or BERNA-YF or flavimun or rki-yf or "rki yf" or "xrx 001" or xrx001).ti,ab,rn. (505) 
5     or/1-4 (3711) 
6     Animal experiment/ not (human experiment/ or human/) (2288426) 
7     (rat or rats or mouse or mice or swine or porcine or murine or sheep or lambs or pigs or 
piglets or rabbit or rabbits or cat or cats or dog or dogs or cattle or bovine or monkey or 
monkeys or trout or marmoset$1).ti. and animal experiment/ (1086791) 
8     5 not (6 or 7) (3562) 
 
Cochrane Database of Systematic Reviews (CDSR) (Wiley): Issue 11 of 12, November 2020 
Cochrane Central Register of Controlled Trials (CENTRAL) (Wiley): Issue 11 of 12, November 
2020 
Searched: 2.11.20 

https://pubmed.ncbi.nlm.nih.gov/


 
#1 MeSH descriptor: [Yellow Fever] this term only 58 
#2 MeSH descriptor: [Yellow fever virus] this term only 28 
#3 (yellow NEAR/3 fever*):ti,ab,kw 198 
#4 #1 or #2 or #3 198 
#5 MeSH descriptor: [Vaccination] explode all trees 2514 
#6 MeSH descriptor: [Immunization] this term only 650 
#7 (jab* or vaccin* or revaccin* or immuniz* or immunis* or reimmuniz* or reimmunis* 
or inoculat* or shot* or booster*):ti,ab,kw 31908 
#8 #5 or #6 or #7 31908 
#9 #4 and #8 179 
#10 MeSH descriptor: [Yellow Fever Vaccine] this term only 37 
#11 (17D* or yf-vax or "yf vax" or stamaril or ap-yf or "ap yf" or BERNA-YF or flavimun or 
rki-yf or "rki yf" or "xrx 001" or xrx001):ti,ab,kw 148 
#12 #9 or #10 or #11 264 
 
CDSR  2 (2 reviews; 0 protocol) 
CENTRAL 262 
 
KSR Evidence (Internet): Database last updated 2 November 2020 
www.ksrevidence.com 
Searched: 2.11.20 
 
1 "yellow fever*" in All text  21 results 
Database last updated Mon Nov 02 2020 
 
Database of Abstracts of Reviews of Effects (DARE) (CRD): up to 31 March 2015 
Health Technology Assessment Database (HTA) (CRD): to 31 March 2018 
http://www.crd.york.ac.uk/CRDWeb/ 
Searched: 2.11.20 
 
1 MeSH DESCRIPTOR Yellow Fever EXPLODE ALL TREES 1  
2 MeSH DESCRIPTOR Yellow fever virus EXPLODE ALL TREES 1  
3 (yellow NEAR fever*) 3  
4 (17D* or yf-vax or "yf vax" or stamaril or ap-yf or "ap yf" or BERNA-YF or flavimun or 
rki-yf or "rki yf" or "xrx 001" or xrx001) 1  
5 #1 OR #2 OR #3 OR #4  3 
6 * IN DARE 4 5418  
7 #5 AND #6 2  
8 * IN HTA 17351  
9 #5 AND #8 0 
 
PROSPERO (International prospective register of systematic reviews): up to 2 November 
2020 
https://www.crd.york.ac.uk/PROSPERO/ 
Searched: 2.11.20 
 
yellow fever 49 



 
WHO Global Index Medicus (GIM): up to 2 November 2020 
https://www.globalindexmedicus.net/ 
Searched: 2.11.20 
 
(mh:(("Yellow Fever" OR "Yellow fever virus") AND ("Vaccination" OR "Immunization"))) OR 
(tw:("yellow fever" AND (jab* or vaccin* or revaccin* or immuniz* or immunis* or 
reimmuniz* or reimmunis* or inoculat* or shot* or booster*))) OR (mh:("Yellow Fever 
Vaccine")) OR (tw:("17D vaccine" OR "17D vaccines" OR "17D vaccination" OR "17D 
vaccinations" OR "17DD vaccine" OR "17DD vaccines" or "17DD vaccination" or "17DD 
vaccinations" OR yf-vax OR "yf vax" OR stamaril OR ap-yf OR "ap yf" OR BERNA-YF OR 
flavimun OR rki-yf OR "rki yf" OR "xrx 001" OR xrx001)) 
Results 351 
 
Northern Light Life Sciences Conference Abstracts (Ovid): 2010 – 2020 Week 42 
Searched: 2.11.20 
 
1     Yellow Fever/ and Vaccines/ (156) 
2     (yellow fever$ adj3 (jab$ or vaccin$ or revaccin$ or immuniz$ or immunis$ or 
reimmuniz$ or reimmunis$ or inoculat$ or shot$ or booster$)).ti,ab. (125) 
3     Yellow Fever Vaccine/ (5) 
4     ((17D adj3 vaccin$) or (17DD adj3 vaccin$) or yf-vax or "yf vax" or stamaril or ap-yf or 
"ap yf" or BERNA-YF or flavimun or rki-yf or "rki yf" or "xrx 001" or xrx001).ti,ab. (34) 
5     or/1-4 (236) 
 
ClinicalTrials.gov (Internet): up to 2 November 2020 
http://clinicaltrials.gov/ct2/search/advanced 
Searched: 2.11.20 
 
Expert search option 
 
(("yellow fever" AND (vaccine OR vaccines OR vaccinate OR vaccination OR vaccinations OR 
revaccinate OR revaccination OR revaccinations OR immunization OR immunisation OR 
immunizations OR immunisations OR immunize OR immunise OR reimmunization OR 
reimmunisation OR reimmunizations OR reimmunisations OR reimmunize OR reimmunise 
OR shot OR shots OR booster OR boosters)) OR ("17D vaccine" OR "17D vaccines" OR "17D 
vaccination" OR "17D vaccinations" OR "17DD vaccine" OR "17DD vaccines" or "17DD 
vaccination" or "17DD vaccinations" OR yf-vax OR "yf vax" OR stamaril OR ap-yf OR "ap yf" 
OR BERNA-YF OR flavimun OR rki-yf OR "rki yf" OR "xrx 001" OR xrx001)) 
63 Studies found 
 
WHO International Clinical Trials Register Platform (ICTRP) (Internet): up to 2 Nov. 2020 
https://apps.who.int/trialsearch/ 
Searched: 2.11.20 
 
yellow fever 
 
(83 records for) 76 trials found 



 
Appendix Table 2. Databases/resources searched. Update 2021 

Database/ 
Resource Host Date range Results Date 

Searched 
MEDLINE; MEDLINE In-
Process Citations, 
Medline Daily Update, 
and Epub Ahead of 
Print 

Ovid 1946 to November 11, 
2021 

107 12.11.21 

PubMed NLM up to 12 November 
2021 

11 12.11.21 

Embase Ovid 1974 to 2021 Week 44 233 12.11.21 
Cochrane Central 
Register of Controlled 
Trials (CENTRAL) 

Cochrane Library: 
Wiley 

Issue 11 of 12, 
November 2021 

28 12.11.21 

Cochrane Database of 
Systematic Reviews 
(CDSR) 

Cochrane Library: 
Wiley 

Issue 11 of 12, 
November 2021 

0 12.11.21 

KSR Evidence www.ksrevidence.co
m 

Database last updated 
12 Nov 2021 

6 12.11.21 

Database of Abstracts 
of Reviews of Effects 
(DARE)* 

https://www.crd.york.
ac.uk/ 
CRDWeb/ 

up to 31 March 2015* - - 

Health Technology 
Assessment Database 
(HTA)* 

https://www.crd.york.
ac.uk/ 
CRDWeb/ 

up to 31 March 2018* - - 

PROSPERO https://www.crd.york.
ac.uk/ 
PROSPERO/ 

up to 12 November 
2021 

17 12.11.21 

WHO Global Index 
Medicus 

https://www.globalin
dexmedicus.net/ 

up to 12 November 
2021 

15 12.11.21 

Northern Light Life 
Sciences Conference 
Abstracts database 

Ovid 2010 - 2021 Week 44 17 12.11.21 

ClinicalTrials.gov http://clinicaltrials.go
v 

up to 12 November 
2021 

8 12.11.21 

WHO International 
Clinical Trials Register 
Portfolio (ICTRP) 

http://www.who.int/i
ctrp/ 
search/en/ 

up to 12 November 
2021 

5 12.11.21 

Total records retrieved  447 
  

Duplicate records removed  139 
  

Total records to screen  308 
  

*New records have not been added to DARE since March 2015 and HTA since March 2018. 
 
Search strategies. November 2021 update 
 



MEDLINE and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily 
(Ovid): 1946 to November 11, 2021 
Searched: 12.11.21 
 
1     (Yellow Fever/ or Yellow fever virus/) and (exp Vaccination/ or exp Immunization/) (721) 
2     (yellow fever$ adj3 (jab$ or vaccin$ or revaccin$ or immuniz$ or immunis$ or 
reimmuniz$ or reimmunis$ or inoculat$ or shot$ or booster$)).ti,ab. (1388) 
3     yellow fever vaccine/ (862) 
4     ((17D adj3 vaccin$) or (17DD adj3 vaccin$) or yf-vax or "yf vax" or stamaril or ap-yf or 
"ap yf" or BERNA-YF or flavimun or rki-yf or "rki yf" or "xrx 001" or xrx001).ti,ab,rn. (470) 
5     or/1-4 (1963) 
6     exp animals/ not humans/ (4913651) 
7     5 not 6 (1759) 
 
PubMed (NLM): up to 12 November 2021 

https://pubmed.ncbi.nlm.nih.gov/ 

Searched: 12.11.21 
 
5 #3 AND #4 41 
4 pubstatusaheadofprint OR publisher[sb] OR pubmednotmedline[sb] 4,418,762 
3 #1 AND #2 620 
2 "17D vaccine" OR "17D vaccines" OR "17D vaccination" OR "17D vaccinations" OR 
"17DD vaccine" OR "17DD vaccines" or "17DD vaccination" or "17DD vaccinations" OR yf-vax 
OR "yf vax" OR stamaril OR ap-yf OR "ap yf" OR BERNA-YF OR flavimun OR rki-yf OR "rki yf" 
OR "xrx 001" OR xrx001 631 
1 "yellow fever" AND (jab* or vaccin* or revaccin* or immuniz* or immunis* or 
reimmuniz* or reimmunis* or inoculat* or shot* or booster*) 2,963 
 
Embase (Ovid): 1974 to 2021 Week 44 
Searched: 12.11.21 
 
1     (yellow fever/ or yellow fever virus/) and (exp vaccination/ or immunization/) (1754) 
2     (yellow fever$ adj3 (jab$ or vaccin$ or revaccin$ or immuniz$ or immunis$ or 
reimmuniz$ or reimmunis$ or inoculat$ or shot$ or booster$)).ti,ab. (1545) 
3     Yellow Fever Vaccine/ (2812) 
4     ((17D adj3 vaccin$) or (17DD adj3 vaccin$) or yf-vax or "yf vax" or stamaril or ap-yf or 
"ap yf" or BERNA-YF or flavimun or rki-yf or "rki yf" or "xrx 001" or xrx001).ti,ab,rn. (525) 
5     or/1-4 (3928) 
6     Animal experiment/ not (human experiment/ or human/) (2365551) 
7     (rat or rats or mouse or mice or swine or porcine or murine or sheep or lambs or pigs or 
piglets or rabbit or rabbits or cat or cats or dog or dogs or cattle or bovine or monkey or 
monkeys or trout or marmoset$1).ti. and animal experiment/ (1126979) 
8     5 not (6 or 7) (3775) 
 
Cochrane Database of Systematic Reviews (CDSR) (Wiley): Issue 11 of 12, November 2021 
Cochrane Central Register of Controlled Trials (CENTRAL) (Wiley): Issue 11 of 12, November 
2021 

https://pubmed.ncbi.nlm.nih.gov/


Searched: 12.11.21 
 
#1 MeSH descriptor: [Yellow Fever] this term only 64 
#2 MeSH descriptor: [Yellow fever virus] this term only 29 
#3 (yellow NEAR/3 fever*):ti,ab,kw 223 
#4 #1 or #2 or #3 223 
#5 MeSH descriptor: [Vaccination] explode all trees 2696 
#6 MeSH descriptor: [Immunization] this term only 671 
#7 (jab* or vaccin* or revaccin* or immuniz* or immunis* or reimmuniz* or reimmunis* 
or inoculat* or shot* or booster*):ti,ab,kw 34772 
#8 #5 or #6 or #7 34772 
#9 #4 and #8 201 
#10 MeSH descriptor: [Yellow Fever Vaccine] this term only 43 
#11 (17D* or yf-vax or "yf vax" or stamaril or ap-yf or "ap yf" or BERNA-YF or flavimun or 
rki-yf or "rki yf" or "xrx 001" or xrx001):ti,ab,kw 162 
#12 #9 or #10 or #11 293 
 
CDSR  2 (2 reviews; 0 protocol) 
CENTRAL 291 
 
KSR Evidence (Internet): Database last updated 12 November 2021 
www.ksrevidence.com 
Searched: 12.11.21 
 
1 "yellow fever*" in All text  27 results 
Database last updated Fri Nov 12 2021 
 
Database of Abstracts of Reviews of Effects (DARE) (CRD): up to 31 March 2015 
Health Technology Assessment Database (HTA) (CRD): to 31 March 2018 
http://www.crd.york.ac.uk/CRDWeb/ 
Searched: 2.11.20 
 
1 MeSH DESCRIPTOR Yellow Fever EXPLODE ALL TREES 1  
2 MeSH DESCRIPTOR Yellow fever virus EXPLODE ALL TREES 1  
3 (yellow NEAR fever*) 3  
4 (17D* or yf-vax or "yf vax" or stamaril or ap-yf or "ap yf" or BERNA-YF or flavimun or 
rki-yf or "rki yf" or "xrx 001" or xrx001) 1  
5 #1 OR #2 OR #3 OR #4  3 
6 * IN DARE 4 5418  
7 #5 AND #6 2  
8 * IN HTA 17351  
9 #5 AND #8 0 
 
PROSPERO (International prospective register of systematic reviews): up to 12 November 
2021 
https://www.crd.york.ac.uk/PROSPERO/ 
Searched: 12.11.21 
 

http://www.ksrevidence.com/
https://www.crd.york.ac.uk/PROSPERO/


yellow fever 65 
 
WHO Global Index Medicus (GIM): up to 12 November 2021 
https://www.globalindexmedicus.net/ 
Searched: 12.11.21 
 
(mh:(("Yellow Fever" OR "Yellow fever virus") AND ("Vaccination" OR "Immunization"))) OR 
(tw:("yellow fever" AND (jab* or vaccin* or revaccin* or immuniz* or immunis* or 
reimmuniz* or reimmunis* or inoculat* or shot* or booster*))) OR (mh:("Yellow Fever 
Vaccine")) OR (tw:("17D vaccine" OR "17D vaccines" OR "17D vaccination" OR "17D 
vaccinations" OR "17DD vaccine" OR "17DD vaccines" or "17DD vaccination" or "17DD 
vaccinations" OR yf-vax OR "yf vax" OR stamaril OR ap-yf OR "ap yf" OR BERNA-YF OR 
flavimun OR rki-yf OR "rki yf" OR "xrx 001" OR xrx001)) 
Results 377 
 
Northern Light Life Sciences Conference Abstracts (Ovid): 2010 – 2021 Week 44 
Searched: 12.11.21 
 
1     Yellow Fever/ and Vaccines/ (0) 
2     (yellow fever$ adj3 (jab$ or vaccin$ or revaccin$ or immuniz$ or immunis$ or 
reimmuniz$ or reimmunis$ or inoculat$ or shot$ or booster$)).ti,ab. (153) 
3     Yellow Fever Vaccine/ (8) 
4     ((17D adj3 vaccin$) or (17DD adj3 vaccin$) or yf-vax or "yf vax" or stamaril or ap-yf or 
"ap yf" or BERNA-YF or flavimun or rki-yf or "rki yf" or "xrx 001" or xrx001).ti,ab. (37) 
5     or/1-4 (163) 
 
ClinicalTrials.gov (Internet): up to 12 November 2021 
http://clinicaltrials.gov/ct2/search/advanced 
Searched: 12.11.21 
 
Expert search option 
(("yellow fever" AND (vaccine OR vaccines OR vaccinate OR vaccination OR vaccinations OR 
revaccinate OR revaccination OR revaccinations OR immunization OR immunisation OR 
immunizations OR immunisations OR immunize OR immunise OR reimmunization OR 
reimmunisation OR reimmunizations OR reimmunisations OR reimmunize OR reimmunise 
OR shot OR shots OR booster OR boosters)) OR ("17D vaccine" OR "17D vaccines" OR "17D 
vaccination" OR "17D vaccinations" OR "17DD vaccine" OR "17DD vaccines" or "17DD 
vaccination" or "17DD vaccinations" OR yf-vax OR "yf vax" OR stamaril OR ap-yf OR "ap yf" 
OR BERNA-YF OR flavimun OR rki-yf OR "rki yf" OR "xrx 001" OR xrx001)) 
68 Studies found 
 
WHO International Clinical Trials Register Platform (ICTRP) (Internet): up to 12 Nov. 2021 
https://apps.who.int/trialsearch/ 
Searched: 12.11.21 
 
yellow fever 
 
(91 records for) 85 trials found 



Appendix 3 - Table 3: Excluded studies with reasons for exclusion 

Citation Comment 
Aarhus University Hospital. Immune response following vaccination against yellow fever. EUCTR2019-001731-31-DK. In: WHO 
International Clinical Trials Registry Platform (ICTRP) [Internet]. Geneva: World Health Organization (WHO). 2019 [accessed 02.11.20]. 
Available from: https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2019-001731-31 

No relevant 
outcome 

Abreu A, Braga JU, Wigg L, Caetano R. Safety of yellow fever vaccine in elderly: systematic review. PROSPERO 2020 CRD42020160430. 
Available from: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020160430 

No relevant 
study 
design 

Academic Medical Center, Amsterdam, the Netherlands. Protection after yellow fever vaccination in patients using medication 
suppressing the immune system. NTR3581. In: WHO International Clinical Trials Registry Platform (ICTRP) [Internet]. Geneva: World 
Health Organization (WHO). 2012 [accessed 02.11.20]. Available from: https://trialregister.nl/trial/3430 

No relevant 
outcome 

Adetokunboh O, Ndwandwe D, Awotiwon A, Uthman O. Evaluating the efficacy and effectiveness of vaccines among HIV–infected and 
HIV-exposed uninfected children: a systematic review and meta-analysis. PROSPERO 2018 CRD42018095334. Available from: 
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42018095334 

No relevant 
study 
design 

Adler M, Lapierre V, Castilla-Llorente C, Bourhis J-H, Gachot B, Wyplosz B. Persistence of Yellow Fever Vaccine-Induced Antibodies After 
Allogeneic Haematopoietic Stem-Cell Transplantation. In: European Congress of Clinical Microbiology and Infectious Diseases 2017; 22-
Apr-2017, 2017. Available from: European Society of Clinical Microbiology and Infectious Diseases (ESCMID) 

No relevant 
study 
design 

Adler M, Lapierre V, Sakr R, Bourhis JH, Gachot B, Castilla-Llorente C, et al. Persistence of yellow fever immunization-induced antibodies 
in allogeneic hematopoietic stem cell transplant recipients. J Infect Dis 2018;217(11):1844-5. 

No relevant 
study 
design 

Alberer M, Burchard G, Jelinek T, Reisinger E, Beran J, Hlavata LC, et al. Safety and immunogenicity of typhoid fever and yellow fever 
vaccines when administered concomitantly with quadrivalent meningococcal ACWY glycoconjugate vaccine in healthy adults. J Travel 
Med 2015;22(1):48-56. 

No relevant 
information 

Anderson CR, Gast-Galvis A. Immunity to yellow fever five years after vaccination. Am J Epidemiol 1947;45(3):302-4. Un-
obtainable 

Avelino-Silva VI, Freire Mda S, Rocha V, Rodrigues CA, Novis YS, Sabino EC, et al. Persistence of yellow fever vaccine-induced antibodies 
after cord blood stem cell transplant. Hum Vaccin Immunother 2016;12(4):937-8. 

No relevant 
study 
design 

Avelino-Silva VI, Miyaji KT, Simoes M, Freire M, Sartori A, Hunt PW, et al. Immune activation impairs yellow fever vaccine efficacy in HIV-
infected patients. Paper presented at 2015 Conference on Retroviruses and Opportunistic Infections, CROI 2015; 23-26 Feb 2015; Seattle: 
United States. Top Antivir Med 2015;23(E-1):133. 

No relevant 
study 
design 



Citation Comment 
Azamor T, da Silva AMV, Melgaco JG, Dos Santos AP, Xavier-Carvalho C, Alvarado-Arnez LE, et al. Activation of an effective immune 
response after yellow fever vaccination is associated with the genetic background and early response of IFN-γ and CLEC5A. Viruses 
2021;13(1):96. 

No relevant 
outcome 

Baudon D, Robert V, Roux J. [The yellow fever epidemic in Burkina Faso in 1983]. Bull World Health Organ 1986;64(6):873-82. No relevant 
study 
design 

Bio-Manguinhos/Fiocruz (Brazil). Yellow fever vaccine dose-response study on children. ISRCTN36905484. In: WHO International Clinical 
Trials Registry Platform (ICTRP) [Internet]. Geneva: World Health Organization (WHO). 2011 [accessed 02.11.20]. Available from: 
http://isrctn.com/ISRCTN36905484 

No relevant 
outcome 

Bouree P, Bisaro F. Yellow fever immunization for the solid organ recipients travellers. Paper presented at 12th conference of the 
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Appendix 6 - Table 5: Risk of bias of randomised controlled trials (RCT) 
Study Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 Domain 6 Domain 7 Domain 8 Overall ROB 
Asante 20201 low low high high high high low low High 
Belmusto-Worn 20052 unclear low low low low high unclear low Unclear 
Camacho 20043 low low low low high low low low Low 
Campi-Azevedo 20144 unclear unclear unclear unclear unclear low low low Unclear 
Chan 20165 unclear unclear high high high low low low High 
Collaborative Group for 
Studies of Yellow Fever 
Vaccine 20156 

low low low low low low low low Low 

Coursaget 19957 unclear unclear unclear unclear unclear high unclear unclear High 
Edupuganti 20138 unclear high unclear unclear high low low unclear High 
Guirakhoo 20069 unclear high low unclear high low low low High 
Juan-Giner 202110 low low low high low low low low Low 
Lang 199911 unclear unclear low low low high low low Unclear 
Lopez 201612 low low low low low high low low High 
Monath 200213 unclear unclear unclear unclear unclear high unclear low Unclear 
Nasveld 201014 low high high high high high unclear low High 
Novartis 201115 unclear unclear high high low low low low High 
Osei-Kwasi 200116 unclear low low unclear high high low low High 
Roukens 200817 low low unclear high unclear low unclear low Low 
Stefano 199918 unclear high high high high low low low High 
See Supplementary XX for details of ROB tool. Briefly, domain 1 (randomisation), domain 2 (allocation concealment), domain 3 (participant blinding), 
domain 4 (personnel blinding), domain 5 (assessor blinding), domain 6 (data completeness), domain 7 (selective reporting), domain 8 (other biases). 
RCT = randomised controlled trial; ROB = risk of bias 

 
  



Appendix 6 - Table 6: Risk of bias of non-randomised studies (Non-RCT and single arm studies) 
Study Domain 

1 
Domain 

2 
Domain 3 Domain 4 Domain 5 Domain 6 Domain 7 Domain 8 Domain 9 Overall 

ROB 
Non-randomised comparative studies 
Avelino-Silva 2016a19 yes unclear unclear yes yes yes yes yes yes Unclear 
Avelino-Silva 2016b20 yes no unclear yes no unclear yes yes NA High 
Burkhard 201021 yes unclear unclear yes no yes yes yes yes High 
Campi-Azevado 201622 yes unclear yes no yes yes yes yes yes High 
Collaborative Group  for 
Studies of Yellow Fever 
Vaccine 2019a23 

yes yes yes unclear unclear yes yes yes unclear Unclear 

Collaborative Group  for 
Studies of Yellow Fever 
Vaccine 2019b24 

yes yes yes no yes yes yes yes yes High 

De Verdiere 201825 yes no yes yes yes yes yes yes yes High 
Kernéis 201326 yes yes yes yes yes yes yes yes yes Low 
Michel 201527 yes yes yes yes no yes yes yes yes High 
Project RETRO-CI28 yes NA NA no yes no yes no NA High 
Roukens 201129 yes unclear yes yes yes yes yes yes yes Unclear 
Valim 202030 yes yes yes yes yes yes yes yes yes Low 
Single arm studies 
Campi-Azevado 201931 yes NA NA no yes unclear yes yes yes High 
Domingo 201932 yes yes unclear no no no yes yes yes High 
Idoko 202033 yes yes NA no no unclear yes yes NA High 
Jia 201934 yes NA NA no yes yes yes yes yes High 
Kareko 201835 yes NA NA no no unclear yes yes NA High 
Veit 201836 yes yes yes NA NA yes yes yes no High 
See Supplementary XX for details of ROB tool for non-randomised studies. Briefly, domain 1 (clarity of ‘cause’ and ‘effect’), domain 2 (comparison 
similarities), domain 3 (comparisons of similar treatments), domain 4 (control group), domain 5 (multiple measurements pre and post), domain 6 (follow 
up), domain 7 (similarity of outcome measures), domain 8 (measurement reliability), domain 9 appropriate statistical analysis). 
NA = not applicable; ROB = risk of bias 
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Appendix 7 - Table 7: Protection after single dose of YF vaccine - results of the meta-analysis 

Forest 
Plot 

Population N 
studies 

N data-
points 

N 
subjects 

Effect 
estimate 

95% CI I2 

≤3 months 

001 Adults 16 27 3115 0.98 0.97 to 0.98 64% 

002 Endemic 4 7 587 0.97 0.95 to 0.99 0% 

003 Non-endemic 12 20 2528 0.98 0.97 to 0.99 68% 

004 Children 10 21 5654 0.94 0.90 to 0.96 92% 

005 Endemic 10 21 5654 0.94 0.90 to 0.96 92% 

006 Non-endemic 0 0 0 N/A N/A N/A 

007 Immunodeficient 3 3 208 0.92 0.65 to 0.98 66% 

008 Endemic 1 1 160 0.78 0.71 to 0.84 N/A 

009 Non-endemic 2 2 48 0.98 0.84 to 1.00 0% 

>3 months to ≤5 years 

010 Adults 8 13 790 0.97 0.95 to 0.98 0% 

011 Endemic 3 6 514 0.98 0.95 to 0.99 0% 

012 Non-endemic 5 7 276 0.96 0.93 to 0.98 0% 

013 Children 3 4 1208 0.52 0.33 to 0.71 96% 

014 Endemic 3 4 1208 0.52 0.33 to 0.71 96% 

015 Non-endemic 0 0 0 N/A N/A N/A 

016 Immunodeficient 4 4 198 0.86 0.31 to 0.99 91% 

017 Endemic 1 1 18 0.17 0.04 to 0.41 N/A 

018 Non-endemic 3 3 180 0.94 0.77 to 0.99 56% 

>5 years to ≤10 years 

019 Adults 6 7 267 0.88 0.78 to 0.93 53% 

020 Endemic 2 2 45 0.88 0.75 to 0.95 0% 

021 Non-endemic 4 5 222 0.89 0.74 to 0.96 63% 

022 Children 3 3 1044 0.54 0.37 to 0.70 97% 

023 Endemic 3 3 1044 0.54 0.37 to 0.70 97% 

024 Non-endemic 0 0 0 N/A N/A N/A 

025 Immunodeficient 2 2 67 0.75 0.64 to 0.84 0% 

026 Endemic 0 0 0 N/A N/A N/A 

027 Non-endemic 2 2 67 0.75 0.64 to 0.84 0% 
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Forest 
Plot 

Population N 
studies 

N data-
points 

N 
subjects 

Effect 
estimate 

95% CI I2 

>10 years to ≤20 years 

028 Adults 4 4 231 0.71 0.62 to 0.79 36% 

029 Endemic 3 3 193 0.74 0.63 to 0.82 43% 

030 Non-endemic 1 1 38 0.63 0.46 to 0.78 N/A 

031 Children* 0 0 0 N/A N/A N/A 

034 Immunodeficient 1 1 8 0.62 0.24 to 0.91 N/A 

035 Endemic 0 0 0 N/A N/A N/A 

036 Non-endemic 1 1 8 0.62 0.24 to 0.91 N/A 

>20 years 

037 Adults 1 1 1 0.00 0.00 to 0.98 N/A 

038 Endemic 0 0 0 N/A N/A N/A 

039 Non-endemic 1 1 1 0.00 0.00 to 0.98 N/A 

040 Children* 0 0 0 N/A N/A N/A 

043 Immunodeficient 1 1 17 0.94 0.71 to 1.00 N/A 

044 Endemic 0 0 0 N/A N/A N/A 

045 Non-endemic 1 1 17 0.94 0.71 to 1.00 N/A 

*No data  



1 
 

Appendix 8 - Table 8: Protection after one booster dose of YF vaccine - results of the meta-analysis 

Forest 
Plot 

Population N 
studie

s 

N 
data-
point

s 

N 
sub-
jects 

Effect 
estimate 

95% CI I2 

≤3 months 

046 Adults 2 2 64 0.98 0.89 to 1.00 0% 

047 Endemic 1 1 45 1.00 0.92 to 1.00 N/A 

048 Non-endemic 1 1 19 1.00 0.82 to 1.00 N/A 

049 Children* 0 0 0 N/A N/A N/A 

052 Immunodeficient 1 1 11 1.00 0.72 to 1.00 N/A 

053 Endemic 0 0 0 N/A N/A N/A 

054 Non-endemic 1 1 11 1.00 0.72 to 1.00 N/A 

>3 months to ≤5 years 

055 Adults 2 2 62 0.92 0.82 to 0.97 0% 

056 Endemic 1 1 47 0.91 0.80 to 0.98 N/A 

057 Non-endemic 1 1 15 1.00 0.78 to 1.00 N/A 

058 Children* 0 0 0 N/A N/A N/A 

061 Immunodeficient* 0 0 0 N/A N/A N/A 

>5 years to ≤10 years 

064 Adults 3 3 258 0.88 0.84 to 0.92 0% 

065 Endemic 2 2 249 0.88 0.83 to 0.91 0% 

066 Non-endemic 1 1 9 1.00 0.66 to 1.00 N/A 

067 Children* 0 0 0 N/A N/A N/A 

070 Immunodeficient* 0 0 0 N/A N/A N/A 

>10 years to ≤20 years 

073 Adults 2 2 17 0.86 0.61 to 0.96 0% 

074 Endemic 1 1 12 0.83 0.52 to 0.98 N/A 

075 Non-endemic 1 1 5 1.00 0.48 to 1.00 N/A 

076 Children* 0 0 0 N/A N/A N/A 

079 Immunodeficient* 0 0 0 N/A N/A N/A 

>20 years 

082 Adults* 0 0 0 N/A N/A N/A 

085 Children* 0 0 0 N/A N/A N/A 
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Forest 
Plot 

Population N 
studie

s 

N 
data-
point

s 

N 
sub-
jects 

Effect 
estimate 

95% CI I2 

088 Immunodeficient 1 1 40 0.88 0.73 to 0.96 N/A 

089 Endemic 0 0 0 N/A N/A N/A 

090 Non-endemic 1 1 40 0.88 0.73 to 0.96 N/A 

*No data 
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Appendix 9 ‐ Table 9: Protection after two or more booster doses of YF vaccine ‐ results of the meta‐

analysis 

Fores
t Plot 

Population  N 
studies 

N data‐
points 

N 

subjects 

Effect 
estim
ate 

95% CI  I2 

≤3 months 

092  Adults*  0  0  0  N/A  N/A  N/A 

095  Children*  0  0  0  N/A  N/A  N/A 

097  Immunodeficient*  0  0  0  N/A  N/A  N/A 

>3 months to ≤5 years 

100  Adults  2  2  14  0.90  0.62 to 0.98  0% 

101  Endemic  2  2  14  0.90  0.62 to 0.98  0% 

102  Non‐endemic  0  0  0  N/A  N/A  N/A 

103  Children*  0  0  0  N/A  N/A  N/A 

106  Immunodeficient*  0  0  0  N/A  N/A  N/A 

>5 years to ≤10 years 

109  Adults*  0  0  0  N/A  N/A  N/A 

112  Children*  0  0  0  N/A  N/A  N/A 

115  Immunodeficient*  0  0  0  N/A  N/A  N/A 

>10 years to ≤20 years 

118  Adults*  0  0  0  N/A  N/A  N/A 

121  Children*  0  0  0  N/A  N/A  N/A 

124  Immunodeficient*  1  1  2  1.00  0.16 to 1.00  N/A 

125  Endemic  0  0  0  N/A  N/A  N/A 

126  Non‐endemic  1  1  2  1.00  0.16 to 1.00  N/A 

>20 years 

127  Adults*  0  0  0  N/A  N/A  N/A 

130  Children*  0  0  0  N/A  N/A  N/A 

133  Immunodeficient  1  1  3  1.00  0.29 to 1.00  N/A 

134  Endemic  0  0  0  N/A  N/A  N/A 

135  Non‐endemic  1  1  3  1.00  0.29 to 1.00  N/A 

*No data 
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[0.98; 1.00] 
[0.80; 1.00] 
[0.85; 1.00] 
[0.85; 1.00] 
[0.96; 1.00] 
[0.95; 1.00] 
[0.93; 0.95] 
[0.97; 0.99] 

Weight 
(common) 

 
 

70.0% 
3.2% 
0.5% 
0.5% 
0.5% 
0.5% 
1.0% 
2.1% 
0.5% 
3.2% 
0.5% 
0.5% 
0.5% 
4.3% 
2.1% 
0.5% 
0.5% 
0.5% 
0.5% 
0.5% 

92.7% 
−− 

Weight 
(random) 

 
 

18.5% 
7.3% 
1.8% 
1.8% 
1.7% 
1.7% 
3.1% 
5.6% 
1.8% 
7.3% 
1.8% 
1.8% 
1.8% 
8.7% 
5.6% 
1.7% 
1.8% 
1.8% 
1.8% 
1.8% 
−− 

78.9% 
Heterogeneity: I 2 = 70%, 2 = 0.2286, p < 0.01 

 

Non−randomised comparative study 
Campi−Azevedo 2016 
Collaborative Group 2019b 
de Verdiere 2018 
Roukens 2011 
Roukens 2011 
Valim 2020 
Common effect model 
Random effects model 

37 39 
48 50 
30 30 
30 30 
28 28 
22 23 

200 

0.95 
0.96 
1.00 
1.00 
1.00 
0.96 
0.96 
0.96 

[0.83; 0.99] 
[0.86; 1.00] 
[0.88; 1.00] 
[0.88; 1.00] 
[0.88; 1.00] 
[0.78; 1.00] 
[0.93; 0.98] 
[0.93; 0.98] 

2.0% 
2.1% 
0.5% 
0.5% 
0.5% 
1.0% 
6.7% 
−− 

5.4% 
5.5% 
1.8% 
1.8% 
1.8% 
3.2% 
−− 

19.3% 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.94 

 

Single arm 
Jia 2019 
Common effect model 
Random effects model 
Heterogeneity: not applicable 

 
349 

 
349 
349 

 
1.00 
1.00 
1.00 

 
[0.99; 1.00] 
[0.98; 1.00] 
[0.98; 1.00] 

 
0.5% 
0.5% 
−− 

 
1.8% 
−− 

1.8% 

 

Common effect model 
Random effects model 

3115 0.95 
0.98 

[0.93; 0.95] 
[0.97; 0.98] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 64%, 2 = 0.1966, p < 0.01 
Test for subgroup differences (fixed effect): 2 = 8.34, df = 2 (p = 0.02) 

2 
2

 

Test for subgroup differences (random effects): 2 = 5.21, df = 2 (p = 0.07) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

002

Design / Study 

RCT 
Juan−Giner 2021 
Juan−Giner 2021 
Juan−Giner 2021 
Juan−Giner 2021 
Common effect model 
Random effects model 

 
Events 

 
 

116 
118 
116 
120 

 
Total 

 
 

118 
118 
119 
120 
475 

 
Proportion 

 
 

0.98 
1.00 
0.97 
1.00 
0.98 
0.98 

 
95%−CI 

 
 
[0.94; 1.00] 
[0.97; 1.00] 
[0.93; 0.99] 
[0.97; 1.00] 
[0.96; 0.99] 
[0.96; 0.99] 

Weight 
(common) 

 
 

18.4% 
4.7% 

27.4% 
4.7% 

55.2% 
−− 

Weight 
(random) 

 
 

18.4% 
4.7% 

27.4% 
4.7% 
−− 

55.2% 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.48 

 

Non−randomised comparative study 
Campi−Azevedo 2016 
Collaborative Group 2019b 
Valim 2020 
Common effect model 
Random effects model 

37 39 
48 50 
22 23 

112 

0.95 
0.96 
0.96 
0.96 
0.96 

[0.83; 0.99] 
[0.86; 1.00] 
[0.78; 1.00] 
[0.90; 0.98] 
[0.90; 0.98] 

17.8% 
18.0% 
9.0% 

44.8% 
−− 

17.8% 
18.0% 
9.0% 
−− 

44.8% 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.97 

 

Common effect model 
Random effects model 

 
 
 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.49 

587 
 
 

0.5 0.6 0.7 0.8 0.9 1 

0.97 
0.97 

[0.95; 0.99] 
[0.95; 0.99] 

100.0% 
−− 

−− 
100.0% 

Test for subgroup differences (fixed effect): 2 = 2.86, df = 1 (p = 0.09) 
1 

2
 

Test for subgroup differences (random effects): 1 = 2.86, df = 1 (p = 0.09) 



 
 
 
 
 
 
 
 

003
 

Design / Study 

RCT 
Camacho 2005 
Campi−Azevedo 2014 
Edupuganti 2013 
Edupuganti 2013 
Guirakhoo 2006 
Guirakhoo 2006 
Guirakhoo 2006 
Lang 1999 
Lang 1999 
Monath 2002 
Monath 2002 
Nasveld 2010 
Nasveld 2010 
Nasveld 2010 
Novartis 2011 
Roukens 2008 
Common effect model 
Random effects model 

 
 
Events 

 
 

744 
154 

40 
40 
13 
13 
12 
93 
92 

279 
289 

17 
23 
23 

100 
78 

 
 
Total 

 
 

815 
157 
40 
40 
13 
13 
13 
93 
92 

283 
291 
17 
23 
23 

100 
78 

2091 

 
 

Proportion 
 
 

0.91 
0.98 
1.00 
1.00 
1.00 
1.00 
0.92 
1.00 
1.00 
0.99 
0.99 
1.00 
1.00 
1.00 
1.00 
1.00 
0.94 
0.98 

 
 

95%−CI 
 
 
[0.89; 0.93] 
[0.95; 1.00] 
[0.91; 1.00] 
[0.91; 1.00] 
[0.75; 1.00] 
[0.75; 1.00] 
[0.64; 1.00] 
[0.96; 1.00] 
[0.96; 1.00] 
[0.96; 1.00] 
[0.98; 1.00] 
[0.80; 1.00] 
[0.85; 1.00] 
[0.85; 1.00] 
[0.96; 1.00] 
[0.95; 1.00] 
[0.92; 0.95] 
[0.96; 0.99] 

 
Weight 

(common) 
 
 

79.1% 
3.6% 
0.6% 
0.6% 
0.6% 
0.6% 
1.1% 
0.6% 
0.6% 
4.8% 
2.4% 
0.6% 
0.6% 
0.6% 
0.6% 
0.6% 

97.6% 
−− 

 
Weight 

(random) 
 
 

23.4% 
10.5% 
2.7% 
2.7% 
2.7% 
2.7% 
4.7% 
2.7% 
2.7% 

12.3% 
8.2% 
2.7% 
2.7% 
2.7% 
2.7% 
2.7% 
−− 

89.1% 
Heterogeneity: I 2 = 70%, 2 = 0.2631, p < 0.01 

 

Non−randomised comparative study 
de Verdiere 2018 30 30 1.00 [0.88; 1.00] 0.6% 2.7% 
Roukens 2011 30 30 1.00 [0.88; 1.00] 0.6% 2.7% 
Roukens 2011 28 28 1.00 [0.88; 1.00] 0.6% 2.7% 
Common effect model 88 0.98 [0.92; 1.00] 1.8% −− 
Random effects model 
Heterogeneity: I 2 = 0%, 2 = 0, p = 1.00 

 0.98 [0.92; 1.00] −− 8.2% 

 
Single arm 

           

Jia 2019 349 349      
 1.00 [0.99; 1.00] 0.6% 2.8% 

Common effect model  349     
 

 1.00 [0.98; 1.00] 0.6% −− 
Random effects model       

 

 1.00 [0.98; 1.00] −− 2.8% 
Heterogeneity: not applicable            

Common effect model 
 

2528 
    

 
 

0.94 [0.93; 0.95] 100.0% −− 
Random effects model       

 

 0.98 [0.97; 0.99] −− 100.0% 
   

0.5 

 

0.6 

 

0.7 

 

0.8 

 

0.9 

 

1 
    

 
Heterogeneity: I 2 = 68%, 2 = 0.2498, p < 0.01 
Test for subgroup differences (fixed effect): 2 = 10.04, df = 2 (p < 0.01) 

2 
2

 

Test for subgroup differences (random effects): 2 = 3.95, df = 2 (p = 0.14) 



 
 
 
 
 

004 
 
 

Design / Study 

RCT 
Asante 2020 
Asante 2020 
Belmusto−Worn 2005 
Belmusto−Worn 2005 
Collaborative Group 2015 
Collaborative Group 2015 
Coursaget 1995 
Coursaget 1995 
Coursaget 1995 
Lopez 2016 
Lopez 2016 
Osei−Kwasi 2001 
Osei−Kwasi 2001 
Common effect model 

 
Events 

 
 

202 
213 
619 
298 
803 
820 

53 
53 
59 

373 
375 
137 
147 

 
Total 

 
 

206 
216 
652 
329 
981 
985 
55 
55 
62 

378 
376 
139 
150 

4584 

 
Proportion 

 
 

0.98 
0.99 
0.95 
0.91 
0.82 
0.83 
0.96 
0.96 
0.95 
0.99 
1.00 
0.99 
0.98 
0.87 

 
95%−CI 

 
 
[0.95; 0.99] 
[0.96; 1.00] 
[0.93; 0.96] 
[0.87; 0.94] 
[0.79; 0.84] 
[0.81; 0.86] 
[0.87; 1.00] 
[0.87; 1.00] 
[0.87; 0.99] 
[0.97; 1.00] 
[0.99; 1.00] 
[0.95; 1.00] 
[0.94; 1.00] 
[0.86; 0.88] 

Weight 
(common) 

 
 

0.8% 
0.6% 
6.1% 
5.5% 

28.4% 
26.8% 

0.4% 
0.4% 
0.6% 
1.0% 
0.2% 
0.4% 
0.6% 

71.6% 

Weight 
(random) 

 
 

4.7% 
4.5% 
5.5% 
5.4% 
5.6% 
5.6% 
4.0% 
4.0% 
4.4% 
4.9% 
3.2% 
4.1% 
4.5% 
−− 

Random effects model 
Heterogeneity: I 2 = 93%, 2 = 1.1445, p < 0.01 

    0.96 [0.93; 0.98] −− 60.4% 

Non−randomised comparative study 
        

Michel 2015 49 54     0.91 [0.80; 0.97] 0.9% 4.8% 
Michel 2015 209 225     0.93 [0.89; 0.96] 2.9% 5.3% 
Common effect model 279     0.92 [0.89; 0.95] 3.8% −− 
Random effects model 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.59 

    0.92 [0.89; 0.95] −− 10.1% 

Single arm 
        

Campi−Azevedo 2019 40 47     0.85 [0.72; 0.94] 1.2% 5.0% 
Domingo 2019 121 162     0.75 [0.67; 0.81] 6.0% 5.5% 
Domingo 2019 120 168     0.71 [0.64; 0.78] 6.7% 5.5% 
Domingo 2019 58 60     0.97 [0.88; 1.00] 0.4% 4.0% 
Domingo 2019 58 60     0.97 [0.88; 1.00] 0.4% 4.0% 
Stefano 1999 228 294     0.78 [0.72; 0.82] 10.0% 5.5% 
Common effect model 791     0.77 [0.74; 0.80] 24.6% −− 
Random effects model 
Heterogeneity: I 2 = 78%, 2 = 0.9485, p < 0.01 

    0.86 [0.72; 0.93] −− 29.5% 

 

Common effect model 
Random effects model 

5654 0.85 
0.94 

[0.84; 0.86] 
[0.90; 0.96] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 92%, 2 = 1.3502, p < 0.01 
Test for subgroup differences (fixed effect): 2 = 55.26, df = 2 (p < 0.01) 

2 
2

 

Test for subgroup differences (random effects): 2 = 7.71, df = 2 (p = 0.02) 



 
 
 
 
 
 
 
 

005

Design / Study 

RCT 
Asante 2020 
Asante 2020 
Belmusto−Worn 2005 
Belmusto−Worn 2005 
Collaborative Group 2015 
Collaborative Group 2015 
Coursaget 1995 
Coursaget 1995 
Coursaget 1995 
Lopez 2016 
Lopez 2016 
Osei−Kwasi 2001 
Osei−Kwasi 2001 
Common effect model 

 
Events 

 
 

202 
213 
619 
298 
803 
820 

53 
53 
59 

373 
375 
137 
147 

 
Total 

 
 

206 
216 
652 
329 
981 
985 
55 
55 
62 

378 
376 
139 
150 

4584 

 
Proportion 

 
 

0.98 
0.99 
0.95 
0.91 
0.82 
0.83 
0.96 
0.96 
0.95 
0.99 
1.00 
0.99 
0.98 
0.87 

 
95%−CI 

 
 
[0.95; 0.99] 
[0.96; 1.00] 
[0.93; 0.96] 
[0.87; 0.94] 
[0.79; 0.84] 
[0.81; 0.86] 
[0.87; 1.00] 
[0.87; 1.00] 
[0.87; 0.99] 
[0.97; 1.00] 
[0.99; 1.00] 
[0.95; 1.00] 
[0.94; 1.00] 
[0.86; 0.88] 

Weight 
(common) 

 
 

0.8% 
0.6% 
6.1% 
5.5% 

28.4% 
26.8% 

0.4% 
0.4% 
0.6% 
1.0% 
0.2% 
0.4% 
0.6% 

71.6% 

Weight 
(random) 

 
 

4.7% 
4.5% 
5.5% 
5.4% 
5.6% 
5.6% 
4.0% 
4.0% 
4.4% 
4.9% 
3.2% 
4.1% 
4.5% 
−− 

Random effects model 
Heterogeneity: I 2 = 93%, 2 = 1.1445, p < 0.01 

    0.96 [0.93; 0.98] −− 60.4% 

Non−randomised comparative study 
        

Michel 2015 49 54     0.91 [0.80; 0.97] 0.9% 4.8% 
Michel 2015 209 225     0.93 [0.89; 0.96] 2.9% 5.3% 
Common effect model 279     0.92 [0.89; 0.95] 3.8% −− 
Random effects model 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.59 

    0.92 [0.89; 0.95] −− 10.1% 

Single arm 
        

Campi−Azevedo 2019 40 47     0.85 [0.72; 0.94] 1.2% 5.0% 
Domingo 2019 121 162     0.75 [0.67; 0.81] 6.0% 5.5% 
Domingo 2019 120 168     0.71 [0.64; 0.78] 6.7% 5.5% 
Domingo 2019 58 60     0.97 [0.88; 1.00] 0.4% 4.0% 
Domingo 2019 58 60     0.97 [0.88; 1.00] 0.4% 4.0% 
Stefano 1999 228 294     0.78 [0.72; 0.82] 10.0% 5.5% 
Common effect model 791     0.77 [0.74; 0.80] 24.6% −− 
Random effects model 
Heterogeneity: I 2 = 78%, 2 = 0.9485, p < 0.01 

    0.86 [0.72; 0.93] −− 29.5% 

 

Common effect model 
Random effects model 

5654 0.85 
0.94 

[0.84; 0.86] 
[0.90; 0.96] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 92%, 2 = 1.3502, p < 0.01 
Test for subgroup differences (fixed effect): 2 = 55.26, df = 2 (p < 0.01) 

2 
2

 

Test for subgroup differences (random effects): 2 = 7.71, df = 2 (p = 0.02) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

007
 

Design / Study 

 

Events 

 

Total 

 

Proportion 

 

95%−CI 

 
Weight 

(common) 

 
Weight 

(random) 
 

Non−randomised comparative study 
de Verdiere 2018 
Kerneis 2013 
Valim 2020 
Common effect model 
Random effects model 

39 
9 

125 

39 
9 

160 
208 

1.00 
1.00 
0.78 
0.79 
0.92 

[0.91; 1.00] 
[0.66; 1.00] 
[0.71; 0.84] 
[0.73; 0.85] 
[0.65; 0.98] 

1.7% 
1.7% 

96.6% 
100.0% 

−− 

23.5% 
22.9% 
53.6% 

−− 
100.0% 

Heterogeneity: I 2 = 66%, 2 = 1.5101, p = 0.05 
 

Common effect model 
Random effects model 

208 0.79 
0.92 

[0.73; 0.85] 
[0.65; 0.98] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 66%, 2 = 1.5101, p = 0.05 
Test for subgroup differences (fixed effect): 2 = 0.00, df = 0 (p = NA) 

0 
2

 

Test for subgroup differences (random effects): 0 = 0.00, df = 0 (p = NA) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

008 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

     Proportion 95%−CI 

Valim 2020 125 160      0.78 [0.71; 0.84] 
  

0.5 0.6 

 

0.7 
 
0.8 

 

0.9 

 

1 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

009 
 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

 

Non−randomised comparative study 
de Verdiere 2018 
Kerneis 2013 
Common effect model 
Random effects model 

39 39 
9 9 

48 

1.00 
1.00 
0.98 
0.98 

[0.91; 1] 
[0.66; 1] 
[0.84; 1] 
[0.84; 1] 

51.0% 
49.0% 

100.0% 
−− 

51.0% 
49.0% 

−− 
100.0% 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.48 
 

Common effect model 
Random effects model 

 
 
 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.48 

48 
 
 

0.5 0.6 0.7 0.8 0.9 1 

0.98 
0.98 

[0.84; 1] 
[0.84; 1] 

100.0% 
−− 

−− 
100.0% 

Test for subgroup differences (fixed effect): 2 = 0.00, df = 0 (p = NA) 
0 

2
 

Test for subgroup differences (random effects): 0 = 0.00, df = 0 (p = NA) 



 
 
 
 
 
 
 
 
 
 
 

010 
 

Design / Study 

RCT 
Campi−Azevedo 2014 
Guirakhoo 2006 
Juan−Giner 2021 
Juan−Giner 2021 
Juan−Giner 2021 
Juan−Giner 2021 
Nasveld 2010 
Nasveld 2010 
Nasveld 2010 
Common effect model 
Random effects model 

 
Events 

 
 

152 
12 

110 
112 
105 
109 

17 
23 
23 

 
Total 

 
 

157 
13 

111 
112 
106 
109 

17 
23 
23 

671 

 
Proportion 

 
 

0.97 
0.92 
0.99 
1.00 
0.99 
1.00 
1.00 
1.00 
1.00 
0.98 
0.98 

 
95%−CI 

 
 
[0.93; 0.99] 
[0.64; 1.00] 
[0.95; 1.00] 
[0.97; 1.00] 
[0.95; 1.00] 
[0.97; 1.00] 
[0.80; 1.00] 
[0.85; 1.00] 
[0.85; 1.00] 
[0.96; 0.99] 
[0.96; 0.99] 

Weight 
(common) 

 
 

31.4% 
6.0% 
6.4% 
3.2% 
6.4% 
3.2% 
3.2% 
3.2% 
3.2% 

66.2% 
−− 

Weight 
(random) 

 
 

31.4% 
6.0% 
6.4% 
3.2% 
6.4% 
3.2% 
3.2% 
3.2% 
3.2% 
−− 

66.2% 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.60 

 

Non−randomised comparative study 
Campi−Azevedo 2016 
Collaborative Group 2019b 
de Verdiere 2018 
Common effect model 
Random effects model 

34 36 
38 40 
30 30 

106 

0.94 
0.95 
1.00 
0.95 
0.95 

[0.81; 0.99] 
[0.83; 0.99] 
[0.88; 1.00] 
[0.89; 0.98] 
[0.89; 0.98] 

12.3% 
12.3% 
3.2% 

27.8% 
−− 

12.3% 
12.3% 
3.2% 
−− 

27.8% 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.72 

 

Single arm 
Kareko 2020 
Common effect model 
Random effects model 
Heterogeneity: not applicable 

 
12 13 

13 

 
0.92 
0.92 
0.92 

 
[0.64; 1.00] 
[0.61; 0.99] 
[0.61; 0.99] 

 
6.0% 
6.0% 
−− 

 
6.0% 
−− 

6.0% 

 

Common effect model 
Random effects model 

 
 
 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.61 

790 
 
 

0.5 0.6 0.7 0.8 0.9 1 

0.97 
0.97 

[0.95; 0.98] 
[0.95; 0.98] 

100.0% 
−− 

−− 
100.0% 

Test for subgroup differences (fixed effect): 2 = 2.93, df = 2 (p = 0.23) 
2 

2
 

Test for subgroup differences (random effects): 2 = 2.93, df = 2 (p = 0.23) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
011 
 
 

 

Design / Study 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Common effect model 
Random effects model 

 

Events 

 

Total 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

 

 

 
 

514 

 

Proportion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
0.98 
0.98 

 

95%−CI 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[0.95; 0.99] 
[0.95; 0.99] 

 
Weight 

(common) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
100.0% 

−− 

 
Weight 

(random) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
−− 

100.0% 
 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 31%, 2 = 0.3837, p = 0.20 
Test for subgroup differences (fixed effect): 2 = 6.88, df = 1 (p < 0.01) 

1 
2

 

Test for subgroup differences (random effects): 1 = 6.88, df = 1 (p < 0.01) 

RCT 
Juan−Giner 2021 110 111 
Juan−Giner 2021 112 112 
Juan−Giner 2021 105 106 
Juan−Giner 2021 109 109 
Common effect model 438 

 
0.99 
1.00 
0.99 
1.00 
0.99 

 
[0.95; 1.00] 
[0.97; 1.00] 
[0.95; 1.00] 
[0.97; 1.00] 
[0.98; 1.00] 

 
14.6% 
7.4% 

14.6% 
7.4% 

44.0% 

 
16.1% 
9.4% 

16.1% 
9.4% 
−− 

Random effects model 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.95 

 0.99 [0.98; 1.00] −− 50.9% 

Non−randomised comparative study 
     

Campi−Azevedo 2016 34 36 0.94 [0.81; 0.99] 27.9% 24.5% 
Collaborative Group 2019b 38 40 0.95 [0.83; 0.99] 28.1% 24.6% 
Common effect model 76 0.95 [0.87; 0.98] 56.0% −− 
Random effects model 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.91 

 0.95 [0.87; 0.98] −− 49.1% 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

012 
 
 

Design / Study 

RCT 
Campi−Azevedo 2014 
Guirakhoo 2006 
Nasveld 2010 
Nasveld 2010 
Nasveld 2010 
Common effect model 
Random effects model 

 
Events 

 
 

152 
12 
17 
23 
23 

 
Total 

 
 

157 
13 
17 
23 
23 

233 

 
Proportion 

 
 

0.97 
0.92 
1.00 
1.00 
1.00 
0.97 
0.97 

 
95%−CI 

 
 
[0.93; 0.99] 
[0.64; 1.00] 
[0.80; 1.00] 
[0.85; 1.00] 
[0.85; 1.00] 
[0.93; 0.98] 
[0.93; 0.98] 

Weight 
(common) 

 
 

56.0% 
10.7% 
5.6% 
5.7% 
5.7% 

83.6% 
−− 

Weight 
(random) 

 
 

56.0% 
10.7% 
5.6% 
5.7% 
5.7% 
−− 

83.6% 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.91 

 

Non−randomised comparative study 
de Verdiere 2018 30 30 
Common effect model 30 
Random effects model 
Heterogeneity: not applicable 

 
Single arm 
Kareko 2020 12 13 
Common effect model 13 
Random effects model 
Heterogeneity: not applicable 

1.00 
0.98 
0.98 

 
 
 

0.92 
0.92 
0.92 

[0.88; 1.00] 
[0.79; 1.00] 
[0.79; 1.00] 

 
 
 
[0.64; 1.00] 
[0.61; 0.99] 
[0.61; 0.99] 

5.7% 
5.7% 
−− 

 
 
 

10.7% 
10.7% 

−− 

5.7% 
−− 

5.7% 
 
 
 

10.7% 
−− 

10.7% 

 

Common effect model 
Random effects model 

276 0.96 
0.96 

[0.93; 0.98] 
[0.93; 0.98] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.93 
Test for subgroup differences (fixed effect): 2 = 0.97, df = 2 (p = 0.62) 

2 
2

 

Test for subgroup differences (random effects): 2 = 0.97, df = 2 (p = 0.62) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

013 
 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

 
Non−randomised comparative 
Project RETRO−CI 42 

study 
57 

 
0.74 

 
[0.60; 0.84] 

 
4.0% 

 
23.1% 

Common effect model  57 0.74 [0.61; 0.83] 4.0% −− 
Random effects model   0.74 [0.61; 0.83] −− 23.1% 
Heterogeneity: not applicable       

Single arm 
      

Campi−Azevedo 2019 76 128 0.59 [0.50; 0.68] 11.2% 25.0% 
Domingo 2019 296 587 0.50 [0.46; 0.55] 53.1% 26.0% 
Domingo 2019 121 436 0.28 [0.24; 0.32] 31.7% 25.8% 
Common effect model  1151 0.43 [0.41; 0.46] 96.0% −− 
Random effects model   0.45 [0.27; 0.64] −− 76.9% 
Heterogeneity: I 2 = 97%, 2 = 0.4594, p < 0.01  

Common effect model 1208      0.45 [0.42; 0.48] 100.0% −− 
Random effects model       0.52 [0.33; 0.71] −− 100.0% 
  

0.5 
 

0.6 
 

0.7 

 

0.8 

 

0.9 

 

1 
    

 

Heterogeneity: I 2 = 96%, 2 = 0.6454, p < 0.01 
Test for subgroup differences (fixed effect): 2 = 17.70, df = 1 (p < 0.01) 

1 
2

 

Test for subgroup differences (random effects): 1 = 6.01, df = 1 (p = 0.01) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

014 
 
 
 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

 
Non−randomised comparative 
Project RETRO−CI 42 

study 
57 

 
0.74 

 
[0.60; 0.84] 

 
4.0% 

 
23.1% 

Common effect model  57 0.74 [0.61; 0.83] 4.0% −− 
Random effects model   0.74 [0.61; 0.83] −− 23.1% 
Heterogeneity: not applicable       

Single arm 
      

Campi−Azevedo 2019 76 128 0.59 [0.50; 0.68] 11.2% 25.0% 
Domingo 2019 296 587 0.50 [0.46; 0.55] 53.1% 26.0% 
Domingo 2019 121 436 0.28 [0.24; 0.32] 31.7% 25.8% 
Common effect model  1151 0.43 [0.41; 0.46] 96.0% −− 
Random effects model   0.45 [0.27; 0.64] −− 76.9% 
Heterogeneity: I 2 = 97%, 2 = 0.4594, p < 0.01  

Common effect model 1208      0.45 [0.42; 0.48] 100.0% −− 
Random effects model       0.52 [0.33; 0.71] −− 100.0% 
  

0.5 
 

0.6 
 

0.7 

 

0.8 

 

0.9 

 

1 
    

 

Heterogeneity: I 2 = 96%, 2 = 0.6454, p < 0.01 
Test for subgroup differences (fixed effect): 2 = 17.70, df = 1 (p < 0.01) 

1 
2

 

Test for subgroup differences (random effects): 1 = 6.01, df = 1 (p = 0.01) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

016 
 
 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

 

Non−randomised comparative study 
de Verdiere 2018 
Kerneis 2013 
Project RETRO−CI 
Common effect model 
Random effects model 

38 38 
20 20 
3 18 

76 

1.00 
1.00 
0.17 
0.50 
0.88 

[0.91; 1.00] 
[0.83; 1.00] 
[0.04; 0.41] 
[0.26; 0.74] 
[0.14; 1.00] 

2.7% 
2.7% 

13.8% 
19.2% 

−− 

21.9% 
21.9% 
27.4% 

−− 
71.2% 

Heterogeneity: I 2 = 91%, 2 = 9.7416, p < 0.01 
 

Single arm 
Veit 2018 
Common effect model 
Random effects model 
Heterogeneity: not applicable 

 
105 

 
122 
122 

 
0.86 
0.86 
0.86 

 
[0.79; 0.92] 
[0.79; 0.91] 
[0.79; 0.91] 

 
80.8% 
80.8% 

−− 

 
28.8% 

−− 
28.8% 

 

Common effect model 
Random effects model 

198 0.81 
0.86 

[0.73; 0.87] 
[0.31; 0.99] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 91%, 2 = 6.1773, p < 0.01 
Test for subgroup differences (fixed effect): 2 = 9.52, df = 1 (p < 0.01) 

1 
2

 

Test for subgroup differences (random effects): 1 = 0.00, df = 1 (p = 0.94) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

017 
 
 

 
Design / Study Events Total Proportion 95%−CI 

 

Non−randomised comparative study 
Project RETRO−CI 3 18 0.17 [0.04; 0.41] 

 

0.2 0.4 0.6 0.8 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

018 
 
 
 
 

 

Design / Study 

 

Events 

 

Total 

 

Proportion 

 

95%−CI 
Weight 

(common) 
Weight 

(random) 
 

Non−randomised comparative study 
de Verdiere 2018 
Kerneis 2013 
Common effect model 
Random effects model 

38 38 
20 20 

58 

1.00 
1.00 
0.98 
0.98 

[0.91; 1.00] 
[0.83; 1.00] 
[0.89; 1.00] 
[0.89; 1.00] 

3.2% 
3.1% 
6.3% 
−− 

20.4% 
20.3% 

−− 
40.7% 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.75 
 

Single arm 
Veit 2018 
Common effect model 
Random effects model 
Heterogeneity: not applicable 

 
105 

 
122 
122 

 
0.86 
0.86 
0.86 

 
[0.79; 0.92] 
[0.79; 0.91] 
[0.79; 0.91] 

 
93.7% 
93.7% 

−− 

 
59.3% 

−− 
59.3% 

 

Common effect model 
Random effects model 

180 0.88 
0.94 

[0.81; 0.92] 
[0.77; 0.99] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 56%, 2 = 0.9579, p = 0.10 
Test for subgroup differences (fixed effect): 2 = 4.49, df = 1 (p = 0.03) 

1 
2

 

Test for subgroup differences (random effects): 1 = 4.49, df = 1 (p = 0.03) 



 
 
 
 
 
 
 
 
 
 
 
 
 

019 
 
 
 

Design / Study 

RCT 
Campi−Azevedo 2014 
Roukens 2008 
Common effect model 
Random effects model 

 
Events 

 
 

56 
34 

 
Total 

 
 

68 
35 

103 

 
Proportion 

 
 

0.82 
0.97 
0.85 
0.91 

 
95%−CI 

 
 
[0.71; 0.91] 
[0.85; 1.00] 
[0.75; 0.91] 
[0.60; 0.99] 

Weight 
(common) 

 
 

31.0% 
3.0% 

34.0% 
−− 

Weight 
(random) 

 
 

24.7% 
9.0% 
−− 

33.7% 
Heterogeneity: I 2 = 71%, 2 = 1.4066, p = 0.06 

 

Non−randomised comparative study 
Campi−Azevedo 2016 
Collaborative Group 2019b 
Roukens 2011 
Roukens 2011 
Common effect model 
Random effects model 

10 12 
30 33 
14 14 
22 22 

81 

0.83 
0.91 
1.00 
1.00 
0.91 
0.91 

[0.52; 0.98] 
[0.76; 0.98] 
[0.77; 1.00] 
[0.85; 1.00] 
[0.81; 0.96] 
[0.81; 0.96] 

5.2% 
8.5% 
1.5% 
1.5% 

16.8% 
−− 

12.7% 
16.5% 
5.3% 
5.3% 
−− 

39.8% 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.48 

 

Single arm 
Kareko 2020 
Common effect model 
Random effects model 
Heterogeneity: not applicable 

 
62 83 

83 

 
0.75 
0.75 
0.75 

 
[0.64; 0.84] 
[0.64; 0.83] 
[0.64; 0.83] 

 
49.2% 
49.2% 

−− 

 
26.5% 

−− 
26.5% 

 

Common effect model 
Random effects model 

267 0.82 
0.88 

[0.76; 0.86] 
[0.78; 0.93] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 53%, 2 = 0.4313, p = 0.05 
Test for subgroup differences (fixed effect): 2 = 6.86, df = 2 (p = 0.03) 

2 
2

 

Test for subgroup differences (random effects): 2 = 6.96, df = 2 (p = 0.03) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

020 
 

 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

 

Non−randomised comparative study 
Campi−Azevedo 2016 
Collaborative Group 2019b 
Common effect model 
Random effects model 

10 12 
30 33 

45 

0.83 
0.91 
0.88 
0.88 

[0.52; 0.98] 
[0.76; 0.98] 
[0.75; 0.95] 
[0.75; 0.95] 

37.9% 
62.1% 

100.0% 
−− 

37.9% 
62.1% 

−− 
100.0% 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.48 
 

Common effect model 
Random effects model 

 
 
 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.48 

45 
 
 

0.5 0.6 0.7 0.8 0.9 1 

0.88 
0.88 

[0.75; 0.95] 
[0.75; 0.95] 

100.0% 
−− 

−− 
100.0% 

Test for subgroup differences (fixed effect): 2 = 0.00, df = 0 (p = NA) 
0 

2
 

Test for subgroup differences (random effects): 0 = 0.00, df = 0 (p = NA) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

021 
 
 

Design / Study 

RCT 
Campi−Azevedo 2014 
Roukens 2008 
Common effect model 
Random effects model 

 
Events 

 
 

56 
34 

 
Total 

 
 

68 
35 

103 

 
Proportion 

 
 

0.82 
0.97 
0.85 
0.91 

 
95%−CI 

 
 
[0.71; 0.91] 
[0.85; 1.00] 
[0.75; 0.91] 
[0.60; 0.99] 

Weight 
(common) 

 
 

35.9% 
3.5% 

39.4% 
−− 

Weight 
(random) 

 
 

31.0% 
16.0% 

−− 
47.0% 

Heterogeneity: I 2 = 71%, 2 = 1.4066, p = 0.06 
 

Non−randomised comparative study 
Roukens 2011 
Roukens 2011 
Common effect model 
Random effects model 

14 14 
22 22 

36 

1.00 
1.00 
0.97 
0.97 

[0.77; 1.00] 
[0.85; 1.00] 
[0.83; 1.00] 
[0.83; 1.00] 

1.8% 
1.8% 
3.5% 
−− 

10.4% 
10.4% 

−− 
20.8% 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.83 
 

Single arm 
Kareko 2020 62 83 
Common effect model 83 
Random effects model 
Heterogeneity: not applicable 

 
0.75 
0.75 
0.75 

 
[0.64; 0.84] 
[0.64; 0.83] 
[0.64; 0.83] 

 
57.0% 
57.0% 

−− 

 
32.2% 

−− 
32.2% 

 

Common effect model 
Random effects model 

222 0.81 
0.89 

[0.74; 0.86] 
[0.74; 0.96] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 63%, 2 = 0.8869, p = 0.03 
Test for subgroup differences (fixed effect): 2 = 7.32, df = 2 (p = 0.03) 

2 
2

 

Test for subgroup differences (random effects): 2 = 6.91, df = 2 (p = 0.03) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

022 
 
 
 
 

Design / Study 

Single arm 
Campi−Azevedo 2019 
Domingo 2019 
Idoko 2020 
Common effect model 
Random effects model 

 

Events 
 
 

61 
188 
338 

 

Total 
 
 

127 
436 
481 

1044 

 

Proportion 
 
 

0.48 
0.43 
0.70 
0.56 
0.54 

 

95%−CI 
 
 
[0.39; 0.57] 
[0.38; 0.48] 
[0.66; 0.74] 
[0.53; 0.59] 
[0.37; 0.70] 

 
Weight 

(common) 
 
 

13.3% 
44.7% 
42.0% 

100.0% 
−− 

 
Weight 

(random) 
 
 

32.1% 
34.0% 
33.9% 

−− 
100.0% 

Heterogeneity: I 2 = 97%, 2 = 0.3575, p < 0.01 
 

Common effect model 
Random effects model 

1044 0.56 
0.54 

[0.53; 0.59] 
[0.37; 0.70] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 97%, 2 = 0.3575, p < 0.01 
Test for subgroup differences (fixed effect): 2 = 0.00, df = 0 (p = NA) 

0 
2

 

Test for subgroup differences (random effects): 0 = 0.00, df = 0 (p = NA) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

023 
 

Design / Study 

Single arm 
Campi−Azevedo 2019 
Domingo 2019 
Idoko 2020 
Common effect model 
Random effects model 

 

Events 
 
 

61 
188 
338 

 

Total 
 
 

127 
436 
481 

1044 

 

Proportion 
 
 

0.48 
0.43 
0.70 
0.56 
0.54 

 

95%−CI 
 
 
[0.39; 0.57] 
[0.38; 0.48] 
[0.66; 0.74] 
[0.53; 0.59] 
[0.37; 0.70] 

 
Weight 

(common) 
 
 

13.3% 
44.7% 
42.0% 

100.0% 
−− 

 
Weight 

(random) 
 
 

32.1% 
34.0% 
33.9% 

−− 
100.0% 

Heterogeneity: I 2 = 97%, 2 = 0.3575, p < 0.01 
 

Common effect model 
Random effects model 

1044 0.56 
0.54 

[0.53; 0.59] 
[0.37; 0.70] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 97%, 2 = 0.3575, p < 0.01 
Test for subgroup differences (fixed effect): 2 = 0.00, df = 0 (p = NA) 

0 
2

 

Test for subgroup differences (random effects): 0 = 0.00, df = 0 (p = NA) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

025 
 

 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

 

Non−randomised comparative study 
Burkhard 2020 4 4 
Common effect model 4 
Random effects model 
Heterogeneity: not applicable 

 
Single arm 
Veit 2018 47 63 
Common effect model 63 
Random effects model 
Heterogeneity: not applicable 

1.00 
0.90 
0.90 

 
 
 

0.75 
0.75 
0.75 

[0.40; 1.00] 
[0.33; 0.99] 
[0.33; 0.99] 

 
 
 
[0.62; 0.85] 
[0.62; 0.84] 
[0.62; 0.84] 

3.6% 
3.6% 
−− 

 
 
 

96.4% 
96.4% 

−− 

3.6% 
−− 

3.6% 
 
 
 

96.4% 
−− 

96.4% 

 

Common effect model 
Random effects model 

 
 
 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.46 

67 
 
 

0.5 0.6 0.7 0.8 0.9 1 

0.75 
0.75 

[0.64; 0.84] 
[0.64; 0.84] 

100.0% 
−− 

−− 
100.0% 

Test for subgroup differences (fixed effect): 2 = 0.54, df = 1 (p = 0.46) 
1 

2
 

Test for subgroup differences (random effects): 1 = 0.54, df = 1 (p = 0.46) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

027 
 
 
 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

 

Non−randomised comparative study 
Burkhard 2020 4 4 
Common effect model 4 
Random effects model 
Heterogeneity: not applicable 

 
Single arm 
Veit 2018 47 63 
Common effect model 63 
Random effects model 
Heterogeneity: not applicable 

1.00 
0.90 
0.90 

 
 
 

0.75 
0.75 
0.75 

[0.40; 1.00] 
[0.33; 0.99] 
[0.33; 0.99] 

 
 
 
[0.62; 0.85] 
[0.62; 0.84] 
[0.62; 0.84] 

3.6% 
3.6% 
−− 

 
 
 

96.4% 
96.4% 

−− 

3.6% 
−− 

3.6% 
 
 
 

96.4% 
−− 

96.4% 

 

Common effect model 
Random effects model 

 
 
 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.46 

67 
 
 

0.5 0.6 0.7 0.8 0.9 1 

0.75 
0.75 

[0.64; 0.84] 
[0.64; 0.84] 

100.0% 
−− 

−− 
100.0% 

Test for subgroup differences (fixed effect): 2 = 0.54, df = 1 (p = 0.46) 
1 

2
 

Test for subgroup differences (random effects): 1 = 0.54, df = 1 (p = 0.46) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

028 
 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

 

Non−randomised comparative study 
Campi−Azevedo 2016 
Collaborative Group 2019a 
Collaborative Group 2019b 
Common effect model 
Random effects model 

33 39 
68 99 
39 55 

193 

0.85 
0.69 
0.71 
0.72 
0.74 

[0.69; 0.94] 
[0.59; 0.78] 
[0.57; 0.82] 
[0.65; 0.78] 
[0.63; 0.82] 

10.9% 
45.7% 
24.4% 
81.0% 

−− 

16.3% 
34.3% 
26.3% 

−− 
76.9% 

Heterogeneity: I 2 = 43%, 2 = 0.1051, p = 0.17 
 

Single arm 
Kareko 2020 
Common effect model 
Random effects model 
Heterogeneity: not applicable 

 
24 38 

38 

 
0.63 
0.63 
0.63 

 
[0.46; 0.78] 
[0.47; 0.77] 
[0.47; 0.77] 

 
19.0% 
19.0% 

−− 

 
23.1% 

−− 
23.1% 

 

Common effect model 
Random effects model 

231 0.70 
0.71 

[0.64; 0.76] 
[0.62; 0.79] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 36%, 2 = 0.0895, p = 0.20 
Test for subgroup differences (fixed effect): 2 = 1.16, df = 1 (p = 0.28) 

1 
2

 

Test for subgroup differences (random effects): 1 = 1.31, df = 1 (p = 0.25) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

029
 

Design / Study 

 

Events 

 

Total 

 

Proportion 

 

95%−CI 

 
Weight 

(common) 

 
Weight 

(random) 
 

Non−randomised comparative study 
Campi−Azevedo 2016 
Collaborative Group 2019a 
Collaborative Group 2019b 
Common effect model 
Random effects model 

33 39 
68 99 
39 55 

193 

0.85 
0.69 
0.71 
0.72 
0.74 

[0.69; 0.94] 
[0.59; 0.78] 
[0.57; 0.82] 
[0.65; 0.78] 
[0.63; 0.82] 

13.5% 
56.5% 
30.1% 

100.0% 
−− 

22.0% 
43.7% 
34.4% 

−− 
100.0% 

Heterogeneity: I 2 = 43%, 2 = 0.1051, p = 0.17 
 

Common effect model 
Random effects model 

193 0.72 
0.74 

[0.65; 0.78] 
[0.63; 0.82] 

100.0% 
−− 

−− 
100.0% 

 

0.5 0.6 0.7 0.8 0.9 1 
 

Heterogeneity: I 2 = 43%, 2 = 0.1051, p = 0.17 
Test for subgroup differences (fixed effect): 2 = 0.00, df = 0 (p = NA) 

0 
2

 

Test for subgroup differences (random effects): 0 = 0.00, df = 0 (p = NA) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

030 
 
 
 

 
Design / Study 

 
Single arm 
Kareko 2020 

Events 
 
 

24 

Total 
 
 

38 

Proportion 
 
 

0.63 

95%−CI 
 
 
[0.46; 0.78] 

 

0.5 0.6 0.7 0.8 0.9 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

034 
 
 
 
 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

     Proportion 95%−CI 

Burkhard 2020 5 8      0.62 [0.24; 0.91] 
 

0.5 0.6
  

0.7 

 

0.8 

 

0.9 

 

1 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

036 
 
 
 
 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

     Proportion 95%−CI 

Burkhard 2020 5 8      0.62 [0.24; 0.91] 
 

0.5 0.6
  

0.7 

 

0.8 

 

0.9 

 

1 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

037 
 
 

 
Design / Study Events Total Proportion 95%−CI 

 

Non−randomised comparative study 
Burkhard 2020 0 1 0.00 [ 0; 0.98] 

0 0.2 0.4 0.6 0.8 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

039 
 
 
 
 
 

Design / Study 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Events 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Total 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Proportion 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

95%−CI 

 

Non−randomised comparative study 
Burkhard 2020 0 1 0.00 [ 0; 0.98] 

0 0.2 0.4 0.6 0.8 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

043 
 
 
 
 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

      Proportion 95%−CI 

Burkhard 2020 16 17       0.94 [0.71; 1] 
  

0.5 0.6 

 

0.7 

 

0.8 

 

0.9
   

1 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

045 
 
 
 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

      Proportion 95%−CI 

Burkhard 2020 16 17       0.94 [0.71; 1] 
  

0.5 0.6 

 

0.7 

 

0.8 

 

0.9
   

1 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

046 
 

Design / Study 

RCT 
Roukens 2008 
Common effect model 
Random effects model 
Heterogeneity: not applicable 

 
Events 

 
 

19 

 
Total 

 
 

19 
19 

 
Proportion 

 
 

1.00 
0.98 
0.98 

 
95%−CI 

 
 
[0.82; 1] 
[0.70; 1] 
[0.70; 1] 

Weight 
(common) 

 
 

49.6% 
49.6% 

−− 

Weight 
(random) 

 
 

49.6% 
−− 

49.6% 

 

Non−randomised comparative study 
Collaborative Group 2019b 
Common effect model 
Random effects model 
Heterogeneity: not applicable 

45 45 
45 

1.00 
0.99 
0.99 

[0.92; 1] 
[0.85; 1] 
[0.85; 1] 

50.4% 
50.4% 

−− 

50.4% 
−− 

50.4% 

 

Common effect model 
Random effects model 

 
 
 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.67 

64 
 
 

0.5 0.6 0.7 0.8 0.9 1 

0.98 
0.98 

[0.89; 1] 
[0.89; 1] 

100.0% 
−− 

−− 
100.0% 

Test for subgroup differences (fixed effect): 2 = 0.18, df = 1 (p = 0.67) 
1 

2
 

Test for subgroup differences (random effects): 1 = 0.18, df = 1 (p = 0.67) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

047 
 

 
Design / Study Events Total Proportion 95%−CI 

 

Non−randomised comparative study 
Collaborative Group 2019b 45 45 1.00 [0.92; 1] 

 

0.5 0.6 0.7 0.8 0.9 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

048 
 
 
 
 
 
 

 
Design / Study 

 
RCT 
Roukens 2008 

Events 
 
 

19 

Total 
 
 

19 

Proportion 
 
 

1.00 

95%−CI 
 
 
[0.82; 1] 

 

0.5 0.6 0.7 0.8 0.9 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

052 
 
 
 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

    Proportion 95%−CI 

Kerneis 2013 11 11     
 1.00 [0.72; 1] 

  

0.5 0.6 

 

0.7 

 

0.8 

 

0.9 

 

1 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

054 
 
 
 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

    Proportion 95%−CI 

Kerneis 2013 11 11     
 1.00 [0.72; 1] 

  

0.5 0.6 

 

0.7 

 

0.8 

 

0.9 

 

1 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
055 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
 

Collaborative Group 2019b 43 47      0.91 [0.80; 0.98] 88.3% 88.3% 
Common effect model  47      0.91 [0.79; 0.97] 88.3% −− 
Random effects model        0.91 [0.79; 0.97] −− 88.3% 
Heterogeneity: not applicable            

Common effect model 
 

62 
     

0.92 [0.82; 0.97] 100.0% −− 
Random effects model        0.92 [0.82; 0.97] −− 100.0% 
   

0.5 

 

0.6 

 

0.7 

 

0.8 
 

0.9

 

1 
    

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.49 
          

Test for subgroup differences (fixed effect): 2 = 0.48, df = 1 (p = 0.49) 
1 

2
 

Test for subgroup differences (random effects): 1 = 0.48, df = 1 (p = 0.49) 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

RCT 
Roukens 2008 

 
15 

 
15 

 
1.00 

 
[0.78; 1.00] 

 
11.7% 

 
11.7% 

Common effect model  15 0.97 [0.65; 1.00] 11.7% −− 
Random effects model   0.97 [0.65; 1.00] −− 11.7% 
Heterogeneity: not applicable       

Non−randomised comparative study 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

056 
 
 
 
 
 

 
Design / Study Events Total Proportion 95%−CI 

 

Non−randomised comparative study 
Collaborative Group 2019b 43 47 0.91 [0.8; 0.98] 

 

0.5 0.6 0.7 0.8 0.9 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

057 
 
 
 
 

 
Design / Study 

 
RCT 
Roukens 2008 

Events 
 
 

15 

Total 
 
 

15 

Proportion 
 
 

1.00 

95%−CI 
 
 
[0.78; 1] 

 

0.5 0.6 0.7 0.8 0.9 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

064 
 
 
 

 

Design / Study 

 

Events 

 

Total 

 

Proportion 

 

95%−CI 
Weight 

(common) 
Weight 

(random) 
 

Non−randomised comparative study 
Collaborative Group 2019a 189 215 0.88 [0.83; 0.92] 85.1% 85.1% 
Collaborative Group 2019b 30 34 0.88 [0.73; 0.97] 13.1% 13.1% 
Common effect model  249 0.88 [0.83; 0.91] 98.2% −− 
Random effects model 0.88 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.96 

[0.83; 0.91] −− 98.2% 

 
Single arm 
Kareko 2020 

 
 

9 

 
 

9 

      
 
1.00 

 
 
[0.66; 1.00] 

 
 

1.8% 

 
 

1.8% 
Common effect model  9      0.95 [0.53; 1.00] 1.8% −− 
Random effects model        0.95 [0.53; 1.00] −− 1.8% 
Heterogeneity: not applicable            

Common effect model 
 

258 
     

0.88 [0.84; 0.92] 100.0% −− 
Random effects model        0.88 [0.84; 0.92] −− 100.0% 
   

0.5 

 

0.6 

 

0.7 

 

0.8 
 

0.9 

 

1 
    

 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.81 
Test for subgroup differences (fixed effect): 2 = 0.43, df = 1 (p = 0.51) 

1 
2

 

Test for subgroup differences (random effects): 1 = 0.43, df = 1 (p = 0.51) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

065 
 

 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

 

Non−randomised comparative study 
Collaborative Group 2019a 
Collaborative Group 2019b 
Common effect model 
Random effects model 

189 
30 

215 
34 

249 

0.88 
0.88 
0.88 
0.88 

[0.83; 0.92] 
[0.73; 0.97] 
[0.83; 0.91] 
[0.83; 0.91] 

86.6% 
13.4% 

100.0% 
−− 

86.6% 
13.4% 

−− 
100.0% 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.96 
 

Common effect model 
Random effects model 

 
 
 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.96 

249 
 
 

0.5 0.6 0.7 0.8 0.9 1 

0.88 
0.88 

[0.83; 0.91] 
[0.83; 0.91] 

100.0% 
−− 

−− 
100.0% 

Test for subgroup differences (fixed effect): 2 = 0.00, df = 0 (p = NA) 
0 

2
 

Test for subgroup differences (random effects): 0 = 0.00, df = 0 (p = NA) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

066 
 
 

 
Design / Study 

 
Single arm 
Kareko 2020 

Events 
 
 

9 

Total 
 
 

9 

Proportion 
 
 

1.00 

95%−CI 
 
 
[0.66; 1] 

 

0.5 0.6 0.7 0.8 0.9 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

073 
 
 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

 

Non−randomised comparative study 
Collaborative Group 2019b 
Common effect model 
Random effects model 
Heterogeneity: not applicable 

 
Single arm 
Kareko 2020 
Common effect model 
Random effects model 
Heterogeneity: not applicable 

10 12 
12 

 
 
 
 

5 5 
5 

0.83 
0.83 
0.83 

 
 
 

1.00 
0.92 
0.92 

[0.52; 0.98] 
[0.52; 0.96] 
[0.52; 0.96] 

 
 
 
[0.48; 1.00] 
[0.38; 0.99] 
[0.38; 0.99] 

78.4% 
78.4% 

−− 
 
 
 

21.6% 
21.6% 

−− 

78.4% 
−− 

78.4% 
 
 
 

21.6% 
−− 

21.6% 

 

Common effect model 
Random effects model 

 
 
 

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.64 

17 
 
 

0.5 0.6 0.7 0.8 0.9 1 

0.86 
0.86 

[0.61; 0.96] 
[0.61; 0.96] 

100.0% 
−− 

−− 
100.0% 

Test for subgroup differences (fixed effect): 2 = 0.22, df = 1 (p = 0.64) 
1 

2
 

Test for subgroup differences (random effects): 1 = 0.22, df = 1 (p = 0.64) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

074 
 
 
 

 
Design / Study Events Total Proportion 95%−CI 

 

Non−randomised comparative study 
Collaborative Group 2019b 10 12 0.83 [0.52; 0.98] 

 

0.5 0.6 0.7 0.8 0.9 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

075 
 
 
 

 
Design / Study 

 
Single arm 
Kareko 2020 

Events 
 
 

5 

Total 
 
 

5 

Proportion 
 
 

1.00 

95%−CI 
 
 
[0.48; 1] 

 

0.5 0.6 0.7 0.8 0.9 1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

088 
 
 
 
 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

     Proportion 95%−CI 

Burkhard 2020 35 40      0.88 [0.73; 0.96] 
  

0.5 0.6 

 

0.7 

 

0.8 
  
0.9 

 

1 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

090 
 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

     Proportion 95%−CI 

Burkhard 2020 35 40      0.88 [0.73; 0.96] 
  

0.5 0.6 

 

0.7 

 

0.8 
  
0.9 

 

1 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

100 
 

 

 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

 

Non−randomised comparative study 
Collaborative Group 2019a 8 9   0.89 [0.52; 1.00] 66.0% 66.0% 
Collaborative Group 2019b 5 5   1.00 [0.48; 1.00] 34.0% 34.0% 
Common effect model  14   0.90 [0.62; 0.98] 100.0% −− 
Random effects model 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.86 

      0.90 [0.62; 0.98] −− 100.0% 

Common effect model 14 
     

0.90 [0.62; 0.98] 100.0% −− 
Random effects model       0.90 [0.62; 0.98] −− 100.0% 
  

0.5 

 

0.6 
 

0.7 
 

0.8 
 

0.9 

 

1 
    

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.86 
          

Test for subgroup differences (fixed effect): 2 = 0.00, df = 0 (p = NA) 
0 

2
 

Test for subgroup differences (random effects): 0 = 0.00, df = 0 (p = NA) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

101 
 

 
Design / Study 

 
Events 

 
Total 

 
Proportion 

 
95%−CI 

Weight 
(common) 

Weight 
(random) 

 

Non−randomised comparative study 
Collaborative Group 2019a 8 9   0.89 [0.52; 1.00] 66.0% 66.0% 
Collaborative Group 2019b 5 5   1.00 [0.48; 1.00] 34.0% 34.0% 
Common effect model  14   0.90 [0.62; 0.98] 100.0% −− 
Random effects model 
Heterogeneity: I 2 = 0%, 2 = 0, p = 0.86 

      0.90 [0.62; 0.98] −− 100.0% 

Common effect model 14 
     

0.90 [0.62; 0.98] 100.0% −− 
Random effects model       0.90 [0.62; 0.98] −− 100.0% 
  

0.5 

 

0.6 
 

0.7 
 

0.8 
 

0.9 

 

1 
    

Heterogeneity: I 2 = 0%, 2 = 0, p = 0.86 
          

Test for subgroup differences (fixed effect): 2 = 0.00, df = 0 (p = NA) 
0 

2
 

Test for subgroup differences (random effects): 0 = 0.00, df = 0 (p = NA) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

124 
 
 
 
 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

    Proportion 95%−CI 

Burkhard 2020 2 2     
 1.00 [0.16; 1] 

  

0.5 0.6 

 

0.7 

 

0.8 

 

0.9 

 

1 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

126 
 
 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

    Proportion 95%−CI 

Burkhard 2020 2 2     
 1.00 [0.16; 1] 

  

0.5 0.6 

 

0.7 

 

0.8 

 

0.9 

 

1 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

133 
 
 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

    Proportion 95%−CI 

Burkhard 2020 3 3     
 1.00 [0.29; 1] 

  

0.5 0.6 

 

0.7 

 

0.8 

 

0.9 

 

1 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

135 
 
 

Design / Study Events Total 
 
Non−randomised comparative study 

    Proportion 95%−CI 

Burkhard 2020 3 3     
 1.00 [0.29; 1] 

  

0.5 0.6 

 

0.7 

 

0.8 

 

0.9 

 

1 
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