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SEARCH STRATEGIES

 
 

Cochrane Central Register of Controlled Trials (2023, Issue 1) in the Cochrane Library (3862 

hits) 

#1 MeSH descriptor: [Adjuvants, Immunologic] explode all trees 

#2 MeSH descriptor: [Vaccine Excipients] explode all trees 

#3 ((immunologic* or alum* or vaccine*) and (adjuvan* or excipient*)) 

#4 #1 or #2 or #3 

#5 MeSH descriptor: [Vaccines] explode all trees 

#6 MeSH descriptor: [Vaccination] explode all trees 

#7 (vaccin* or immuni?ation* or innocula*) 

#8 (biothrax or DT* or sanofi or daptacel or infanrix or kinrix or quadracel or pediarix or 

pentacel or vaxelis or pedvax or havrix or vaqta or engerix or recombivax or twinrix or 

gardasil or ixiaro or bexsero or trumenba or prevnar or tenivac or tdvax or adacel or 

boostrix) 

#9 #5 or #6 or #7 or #8 

#10 #4 and #9 

 

MEDLINE Ovid (1946 to 20 January 2023) (4727 hits) 

1. exp Adjuvants, Immunologic/ 

2. exp Vaccine Excipients/ 

3. ((immunologic* or alum* or vaccine*) and (adjuvan* or excipient*)).mp. [mp=title, 

book title, abstract, original title, name of substance word, subject heading word, 

floating sub-heading word, keyword heading word, organism supplementary concept 

word, protocol supplementary concept word, rare disease supplementary concept word, 

unique identifier, synonyms] 

4. 1 or 2 or 3 

5. exp Vaccines/ 

6. exp Vaccination/ 

7. (vaccin* or immuni?ation* or innocula*).mp. [mp=title, book title, abstract, original 

title, name of substance word, subject heading word, floating sub-heading word, 

keyword heading word, organism supplementary concept word, protocol 

supplementary concept word, rare disease supplementary concept word, unique 

identifier, synonyms] 

8. (biothrax or DT* or sanofi or daptacel or infanrix or kinrix or quadracel or pediarix or 

pentacel or vaxelis or pedvax or havrix or vaqta or engerix or recombivax or twinrix or 

gardasil or ixiaro or bexsero or trumenba or prevnar or tenivac or tdvax or adacel or 

boostrix).mp. [mp=title, book title, abstract, original title, name of substance word, 

subject heading word, floating sub-heading word, keyword heading word, organism 
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supplementary concept word, protocol supplementary concept word, rare disease 

supplementary concept word, unique identifier, synonyms] 

9. 5 or 6 or 7 or 8 

10. 4 and 9 

11. randomized controlled trial.pt. 

12. controlled clinical trial.pt. 

13. clinical trials as topic.sh. 

14. (random* or placebo*).ab. or trial.ti. 

15. 11 or 12 or 13 or 14 

16. exp animals/ not humans.sh. 

17. 15 not 16 

18. 10 and 17 

 

Embase Ovid (1974 to 20 January 2023) (7208 hits) 

1. exp immunological adjuvant/ 

2. exp vaccine excipient/ 

3. ((immunologic* or alum* or vaccine*) and (adjuvan* or excipient*)).mp. [mp=title, 

abstract, heading word, drug trade name, original title, device manufacturer, drug 

manufacturer, device trade name, keyword heading word, floating subheading word, 

candidate term word] 

4. 1 or 2 or 3 

5. exp vaccine/ 

6. exp Vaccination/ 

7. (vaccin* or immuni?ation* or innocula*).mp. [mp=title, abstract, heading word, drug 

trade name, original title, device manufacturer, drug manufacturer, device trade name, 

keyword heading word, floating subheading word, candidate term word] 

8. (biothrax or DT* or sanofi or daptacel or infanrix or kinrix or quadracel or pediarix or 

pentacel or vaxelis or pedvax or havrix or vaqta or engerix or recombivax or twinrix or 

gardasil or ixiaro or bexsero or trumenba or prevnar or tenivac or tdvax or adacel or 

boostrix).mp. [mp=title, abstract, heading word, drug trade name, original title, device 

manufacturer, drug manufacturer, device trade name, keyword heading word, floating 

subheading word, candidate term word] 

9. 5 or 6 or 7 or 8 

10. 4 and 9 

11. Randomized controlled trial/ or Controlled clinical study/ or randomization/ or 

intermethod comparison/ or double blind procedure/ or human experiment/ or retracted 

article/ 

12. (random$ or placebo or parallel group$1 or crossover or cross over or assigned or 

allocated or volunteer or volunteers).ti,ab. 
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13. (compare or compared or comparison or trial).ti. 

14. ((evaluated or evaluate or evaluating or assessed or assess) and (compare or compared 

or comparing or comparison)).ab. 

15. (open adj label).ti,ab. 

16. ((double or single or doubly or singly) adj (blind or blinded or blindly)).ti,ab. 

17. ((assign$ or match or matched or allocation) adj5 (alternate or group$1 or 

intervention$1 or patient$1 or subject$1 or participant$1)).ti,ab. 

18. (controlled adj7 (study or design or trial)).ti,ab. 

19. (erratum or tombstone).pt. or yes.ne. 

20. or/11-19 

21. (random$ adj sampl$ adj7 ('cross section$' or questionnaire$ or survey$ or 

database$1)).ti,ab. not (comparative study/ or controlled study/ or randomi?ed 

controlled.ti,ab. or randomly assigned.ti,ab.) 

22. Cross-sectional study/ not (randomized controlled trial/ or controlled clinical study/ or 

controlled study/ or randomi?ed controlled.ti,ab. or control group$1.ti,ab.) 

23. (((case adj control$) and random$) not randomi?ed controlled).ti,ab. 

24. (Systematic review not (trial or study)).ti. 

25. (nonrandom$ not random$).ti,ab. 

26. 'Random field$'.ti,ab. 

27. (random cluster adj3 sampl$).ti,ab. 

28. (review.ab. and review.pt.) not trial.ti. 

29. 'we searched'.ab. and (review.ti. or review.pt.) 

30. 'update review'.ab. 

31. (databases adj4 searched).ab. 

32. (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/ 

33. Animal experiment/ not (human experiment/ or human/) 

34. or/21-33 

35. 20 not 34 

36. 10 and 35 

 

LILACS (VHL Regional Portal; 1982 to 20 January 2023) (396 hits) 

(((immunologic* OR alum* OR vaccine*) AND (adjuvan* OR excipient*)) AND (vaccin* OR 

immunesation* OR immunization* OR innocula* OR biothrax OR dt* OR sanofi OR daptacel OR 

infanrix OR kinrix OR quadracel OR pediarix OR pentacel OR vaxelis OR pedvax OR havrix OR 

vaqta OR engerix OR recombivax OR twinrix OR gardasil OR ixiaro OR bexsero OR trumenba OR 

prevnar OR tenivac OR tdvax OR adacel OR boostrix)) AND ( db:("LILACS")) 



6 
 

 

BIOSIS (Web of Science) (1969 to 20 January 2023) (1950 hits) 

#5  #4 AND #3 

#4  TI=(random* or blind* or placebo* or meta-analys* or trial*) OR TS=(random* or 

blind* or placebo* or meta-analys*) 

#3  #2 AND #1 

#2  TS=(vaccin* or immunisation* or immunization* or innocula* or biothrax or sanofi or 

daptacel or infanrix or kinrix or quadracel or pediarix or pentacel or vaxelis or pedvax 

or havrix or vaqta or engerix or recombivax or twinrix or gardasil or ixiaro or bexsero 

or trumenba or prevnar or tenivac or tdvax or adacel or boostrix) 

#1  TS=((immunologic* or alum* or vaccine*) and (adjuvan* or excipient*)) 

     

Science Citation Index Expanded (1900 to 20 January 2023) and Conference Proceedings 

Citation Index – Science (1990 to 20 January 2023) (Web of Science) (3304 hits) 

#5  #4 AND #3 

#4  TI=(random* or blind* or placebo* or meta-analys* or trial*) OR TS=(random* or 

blind* or placebo* or meta-analys*) 

#3  #2 AND #1 

#2  TS=(vaccin* or immunisation* or immunization* or innocula* or biothrax or sanofi or 

daptacel or infanrix or kinrix or quadracel or pediarix or pentacel or vaxelis or pedvax 

or havrix or vaqta or engerix or recombivax or twinrix or gardasil or ixiaro or bexsero 

or trumenba or prevnar or tenivac or tdvax or adacel or boostrix) 

#1  TS=((immunologic* or alum* or vaccine*) and (adjuvan* or excipient*)) 

 

Chinese Biomedical Literature Database (CBM) (1860 to 18 March 2023) (0 hits) 

#1  adjuvants OR immunologic [Common fields: precise] 

#2 vaccine excipients [Common fields: precise] 

#3 #1 OR #2 

#4 immunologic OR alum OR vaccine [Common fields: precise] 

#5 adjuvan OR excipient [Common fields: precise] 

#6 #4 AND #5 

#7 #3 OR #6 

#8 vaccines OR vaccination [Common fields:precise] 

#9 vaccin* OR Immunilation* OR Innocula* [Common fields: precise] 

#10 (biothrax vaccine OR DT vaccine * OR sanofi vaccine OR daptacel  vaccine OR 

infanrix vaccine OR kinrix vaccine OR quadracel vaccine OR pediarix vaccine OR 

pentacel vaccine OR vaxelis vaccine OR pedvax vaccine OR havrix vaccine OR vaqta 

vaccine OR engerix vaccine OR recombivax vaccine OR twinrix vaccine OR gardasil 

vaccine OR ixiaro vaccine OR bexsero vaccine OR trumenba vaccine OR prevnar 
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vaccine OR tenivac vaccine OR tdvax vaccine OR adacel vaccine OR boostrix vaccine) 

[Common fields: precise] 

#11 #8 OR #9 OR #10 

#12 #7 AND #11 

#13 randomized controlled trial [Common fields: precise] 

#14 controlled clinical trial [Common fields: precise] 

#15 random* OR placebo* [Absrtact: precise] 

#16 trial [Title: precise] 

#17 #13 OR #14 OR #15 OR #16 

#18 animals NOT humans [Common fields: precise] 

#19 #17 NOT #18 

#20 #12 AND #19 

 

The search was also performed in Chinese. 

 

China Network Knowledge Information (CNKI 1979 to 18 March 2023) (0 hits) 

#1 'adjuvants' + ' immunologic' [TKA] 

#2 'vaccine excipients'  [TKA] 

#3 ' immunologic' + 'alum' + 'vaccine'  [TKA] 

#4 ' adjuvant' + 'excipient' [TKA] 

#5 #3 AND #4 

#6 #1 OR #2 OR #5 

#7 Vaccines [TKA] 

#8 Vaccination [TKA] 

#9 'vaccin' + 'immunilation ' + ' innocula' [Title or keyword] 

#10 'biothrax vaccine' OR 'DT vaccine' OR 'sanofi vaccine' OR 'daptacel  vaccine' OR 

'infanrix vaccine' OR 'kinrix vaccine' OR 'quadracel vaccine' OR 'pediarix vaccine' OR 

'pentacel vaccine' OR 'vaxelis vaccine' OR 'pedvax vaccine' OR 'havrix vaccine' OR 

'vaqta vaccine' OR 'engerix vaccine' OR 'recombivax vaccine' OR 'twinrix vaccine' OR 

'gardasil vaccine' OR 'ixiaro vaccine' OR 'bexsero vaccine' OR 'trumenba vaccine' OR 

'prevnar vaccine' OR 'tenivac vaccine' OR 'tdvax vaccine' OR 'adacel vaccine' OR 

'boostrix vaccine' [Title or keyword] 

#11 #7 OR #8 OR #9 OR #10 

#12 #6 AND #11 

#13 randomized controlled trial [Full text] 

#14 controlled clinical trial [Full text] 
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#15 clinical trials [TKA] 

#16 'random' OR 'placebo' [Abstract] 

#17 trial [Title] 

#18 #13 OR #14 OR #15 OR #16 OR #17 

#19 'animals' NOT 'humans' [TKA] 

#20 #18 NOT #19 

#21 #12 AND #20 

 

The search was also performed in Chinese. 

 

Chinese Science Journal Database (VIP 1989 to 18 March 2023) (0 hits) 

#1 'adjuvants' OR ' immunologic' [Title or keyword] 

#2 'vaccine excipients' [Title or keyword] 

#3 ' immunologic' OR 'alum' OR 'vaccine' [Title or keyword] 

#4 ' adjuvant' OR 'excipient' [Title or keyword] 

#5 #3 AND #4 

#6 #1 OR #2 OR #5 

#7 Vaccines [Title or keyword] 

#8 Vaccination [Title or keyword] 

#9 'vaccin' OR 'immunilation ' OR ' innocula' [Title or keyword] 

#10 'biothrax vaccine' OR 'DT vaccine' OR 'sanofi vaccine' OR 'daptacel  vaccine' OR 

'infanrix vaccine' OR 'kinrix vaccine' OR 'quadracel vaccine' OR 'pediarix vaccine' OR 

'pentacel vaccine' OR 'vaxelis vaccine' OR 'pedvax vaccine' OR 'havrix vaccine' OR 

'vaqta vaccine' OR 'engerix vaccine' OR 'recombivax vaccine' OR 'twinrix vaccine' OR 

'gardasil vaccine' OR 'ixiaro vaccine' OR 'bexsero vaccine' OR 'trumenba vaccine' OR 

'prevnar vaccine' OR 'tenivac vaccine' OR 'tdvax vaccine' OR 'adacel vaccine' OR 

'boostrix vaccine' [Title or keyword] 

#11 #7 OR #8 OR #9 OR #10 

#12 #6 AND #11 

#13 randomized controlled trial [Title or keyword] 

#14 controlled clinical trial [Title or keyword] 

#15 clinical trials [Title or keyword] 

#16 'random' OR 'placebo' [Abstract] 

#17 trial [Title] 

#18 #13 OR #14 OR #15 OR #16 OR #17 

#19 'animals' NOT 'humans' [Title or keyword] 
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#20 #18 NOT #19 

#21 #12 AND #20 

 

The search was also performed in Chinese. 

 

Wanfang Database (1990 to 18 March 2023) (0 hits) 

#1 'adjuvants' OR ' immunologic' [Title or keyword] 

#2 'vaccine excipients' [Title or keyword] 

#3 ' immunologic' OR 'alum' OR 'vaccine' [Title or keyword] 

#4 ' adjuvant' OR 'excipient' [Title or keyword] 

#5 #3 AND #4 

#6 #1 OR #2 OR #5 

#7 Vaccines [Title or keyword] 

#8 Vaccination [Title or keyword] 

#9 'vaccin' OR 'immunilation ' OR ' innocula' [Title or keyword] 

#10 'biothrax vaccine' OR 'DT vaccine' OR 'sanofi vaccine' OR 'daptacel  vaccine' OR 

'infanrix vaccine' OR 'kinrix vaccine' OR 'quadracel vaccine' OR 'pediarix vaccine' OR 

'pentacel vaccine' OR 'vaxelis vaccine' OR 'pedvax vaccine' OR 'havrix vaccine' OR 

'vaqta vaccine' OR 'engerix vaccine' OR 'recombivax vaccine' OR 'twinrix vaccine' OR 

'gardasil vaccine' OR 'ixiaro vaccine' OR 'bexsero vaccine' OR 'trumenba vaccine' OR 

'prevnar vaccine' OR 'tenivac vaccine' OR 'tdvax vaccine' OR 'adacel vaccine' OR 

'boostrix vaccine' [Title or keyword] 

#11 #7 OR #8 OR #9 OR #10 

#12 #6 AND #11 

#13 randomized controlled trial [Title or keyword] 

#14 controlled clinical trial [Title or keyword] 

#15 clinical trials [Title or keyword] 

#16 'random' OR 'placebo' [Abstract] 

#17 trial [Title] 

#18 #13 OR #14 OR #15 OR #16 OR #17 

#19 'animals' NOT 'humans' [Title or keyword] 

#20 #18 NOT #19 

#21 #12 AND #20 

 

The search was also performed in Chinese. 
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TRIALS AWAITING CLASSIFICATION 
1 NCT00000835. A multicenter, randomized, placebo-controlled, double-blind trial to 

evaluate the safety and immunogenicity of an HIV-1 pseudovirion vaccine 

 

clinicaltrials.gov/show/NCT00000835 (First posted 31 August 2001) 

Methods Multicenter, randomised, placebo-controlled, double-blind trial 

Participants 

• Sex: all 

• Age: adults 

• Ethnicity: not reported 

• Diagnosis: not reported 

• Inclusion criteria: negative ELISA for HIV-1 antibody within 8 weeks of initial immunization, 

CD4 count >= 400 cells/mm3, negative Hepatitis B surface antigen, normal history and 

physical examination 

• Exclusion criteria: medical or psychiatric condition or occupational responsibilities preclude 

compliance with the protocol, present psychosis, active syphilis, active tuberculosis, Hepatitis 

B antigenemia, history of immunodeficiency, chronic illness, malignancy, or autoimmune 

disease, cancer unless there has been surgical excision followed by sufficient observation 

period to give a reasonable assurance of cure, suicide attempts, recent suicidal ideation or who 

have past psychosis, anaphylaxis or other serious adverse reactions to vaccines, serious allergic 

reaction to any substance, requiring hospitalization or emergent medical care (e.g. Stevens-

Johnson syndrome, bronchospasm, or hypotension), prior receipt of HIV-1 vaccines or placebo 

recipient in a previous HIV vaccine trial, use of experimental agents within 30 days prior to 

study, live attenuated vaccines within 60 days of study, medically indicated subunit or killed 

vaccines (e.g. influenza, pneumococcal) within 2 weeks prior to study, receipt of blood 

products or immunoglobulin in the past 6 months, volunteers having identifiable higher risk 

behavior for HIV infection as determined by screening questions designed to identify risk 

factors for HIV infection 

 

Interventions 

• Vaccine type: HIV-1 Pseudovirion Vaccine 

• Aluminium concentration: not reported 

• Aluminium type: alum 

• Aluminium manufacturer: not reported 

• Vaccination schedule: intramuscularly at 0, 1, 3, 6, and 12 months 

 

Outcomes not reported 

2 NCT00100724. Trial of rPA-102 Vaccine in Healthy Adult Volunteers 

 

clinicaltrials.gov/ct2/show/NCT00100724 (First posted 6 January 2005) 

Methods Phase 2 Multi-Center, Randomized Dose-Finding Trial 

 

Participants 

• Sex: all 

• Age: 18-55 years 

• Ethnicity: not reported 

• Diagnosis: healthy 

• Inclusion criteria: able to understand the study and give written informed consent. Healthy 

male or female aged 18-55 years old (inclusive) without significant physical or clinical 

laboratory abnormalities. Two intact upper arms with sufficient intramuscular (IM) tissue in the 

deltoid region for vaccine administration. For females, negative serum pregnancy test at 

screening and agreement to use adequate birth control during the first 2 months of the study. 

Willingness and ability to return for all follow-up visits and blood draws for the duration of the 
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study. Willingness to complete the Volunteer Diary and to report concomitant medications and 

adverse events to the study site monitors during the study period. 

• Exclusion criteria: prior history of, or known exposure to any form of B. anthracis or any 

anthrax immunization. Member of the Armed Services (Active Duty or Reserve) since 1990, 

with history of previous anthrax vaccination. Employment in an industry involved in contact 

with ruminant animals, veterinary sciences, or other exposure to B. anthracis, or emergency 

first responders. Expected to be noncompliant with study visits or planning to move within 12 

months. Body mass index of >35 or <19. Known allergy to aluminum hydroxide, kanamycin, 

or any other aminoglycoside antibiotics (such as gentamicin). Pregnancy (positive urine 

pregnancy test within 24 hours prior to vaccination), or lactation. HIV positive (by history or 

screening ELISA). Hepatitis B or C positive (by history or screening HBsAg/anti-HCV 

ELISA). Active or past internal organ, hematologic malignancy, or metastatic cutaneous 

malignancy. History of, or current autoimmune disease, including but not limited to systemic 

lupus erythematosus, scleroderma, and polyarteritis. Immunodeficiency or unstable medical 

condition as determined by baseline medical history, physical exam, and laboratory assessment. 

Received or plans to receive licensed live vaccines within 30 days of study vaccination. 

Received or plans to receive licensed killed vaccines within 14 days of study vaccination. 

Received or plans to receive immunoglobulin or other blood products within 60 days of study 

vaccination. Received or plans to receive experimental drugs/vaccines within 30 days prior to, 

and for the duration of the study. Received or plans to receive systemic immunosuppressive 

therapy, radiation therapy, or high-dose inhaled steroids within 30 days of study vaccination. 

Use of systemic chemotheraphy within 5 years prior to study. History of Guillain-Barre 

Syndrome. In addition to the conditions listed above, the following may qualify as a reason to 

exclude a volunteer from the study: fever along with moderate or serious illness within 3 days 

of vaccination or any condition that, in the opinion of the investigator, would render 

vaccination unsafe or would interfere with the study evaluations. Pending resolution of these 

symptoms, a volunteer may be reconsidered for vaccination. 

 

Interventions 

• Vaccine type: rPA102 vaccine 

• Aluminium concentration: not reported 

• Aluminium type: not reported 

• Aluminium manufacturer: not reported 

• Vaccination schedule: not reported 

 

Outcomes 

• Safety and immunogenicity 

 

3 NCT00359619. Human papillomavirus vaccine immunogenicity and safety trial in young 

adult women with gsk biologicals novel hpv vaccine 

 

clinicaltrials.gov/show/NCT00359619 (First posted 2 August 2006) 

Methods Randomised, parallel assignment, open label, prevention 

 

Participants 

• Sex: female 

• Age: adult 

• Ethnicity: not reported 

• Diagnosis: healthy 

• Inclusion criteria: a female who enrolled in the study 102115 and received three doses of 

vaccine. Written informed consent obtained from the subject prior to enrolment. 

• Exclusion criteria: use (or planned use during the study period) of any investigational or non-

registered product or off-label use of licensed product (drug or vaccine), chronic administration 

of immunosuppressants or other immune-modifying drugs occurring less than three months 
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prior to blood sampling, administration of immunoglobulins and/or any blood products within 

the three months preceding blood sampling, planned administration of any HPV vaccine, other 

than that foreseen by the study protocol, during the study period. 

 

Interventions 

• Vaccine type: HPV vaccine 

• Aluminium concentration: not reported 

• Aluminium type: not reported 

• Aluminium manufacturer: not reported 

• Vaccination schedule: intramuscularly at 0, 1, and 6 months 

 

Outcomes 

• Immunogenicity: number of seroconverted subjects against human papillomavirus-16 

antibodies; geometric mean titers for human papillomavirus-16 antibodies; number of 

seroconverted subjects against human papillomavirus-18 antibodies; geometric mean titers for 

human papillomavirus-18 antibodies. 

 

4 NCT00479648. A phase 2 study of immunogenicity, safety and tolerability of CSL412 in 

elderly participants 

 

clinicaltrials.gov/show/NCT00479648 (First posted 28 May 2007). 

Methods Phase II, double-blind, randomised, controlled, multi-centre trial 

 

Participants 

• Sex: all 

• Age: adults 

• Ethnicity: not reported 

• Diagnosis: not reported 

• Inclusion criteria: aged ≥ 18 to ≤ 45 OR ≥ 60, ability to provide pre-vaccination venous blood 

sample 

• Exclusion criteria: history of clinically significant medical conditions, immunomodulative 

therapy, acute infection 

 

Interventions 

• Vaccine type: an adjuvanted influenza vaccine 

• Aluminium concentration: not reported 

• Aluminium type: not reported 

• Aluminium manufacturer: not reported 

• Vaccination schedule: not reported 

 

Outcomes 

• seroprotection rate, HI titre & seroconversion/ significant increase 

• grade 3 or higher, vaccine associated fever or vaccine associated site ulceration, abscess or 

necrosis 

 

5 NCT00952276. A study of different formulations of an adjuvanted a/h1n1 pandemic 

vaccine in healthy adults and the elderly 

 

clinicaltrials.gov/show/NCT00952276 (First posted 6 August 2009). 

Methods Randomized, parallel assignment 

 

Participants 

• Sex: all 
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• Age: adults 

• Ethnicity: not reported 

• Diagnosis: healthy 

• Inclusion criteria: healthy adults aged 18 years or older on the day of inclusion, informed 

consent has been signed and dated, able to attend all scheduled visits and comply with all trial 

procedures, for a woman of child-bearing potential, use of an effective method of contraception 

or abstinence from at least 4 weeks prior to the first vaccination, until at least 4 weeks after last 

vaccination 

• Exclusion criteria: known pregnancy or positive urine pregnancy test, currently breastfeeding a 

child, participation in another clinical trial investigating a vaccine, drug, medical device, or a 

medical procedure in the 4 weeks preceding the first trial vaccination, planned participation in 

another clinical trial during the present trial period, receipt of any vaccine in the 4 weeks 

preceding the trial vaccination, except for the inactivated seasonal influenza vaccine, within 

two weeks preceding trial vaccination, planned receipt of any vaccine prior to the Day 42 blood 

sample, receipt of blood or blood-derived products in the past 3 months which might interfere 

with the assessment of immune response. Known or suspected congenital or acquired 

immunodeficiency, immunosuppressive therapy such as anti-cancer chemotherapy or radiation 

therapy within the preceding 6 months, or long-term systemic corticosteroid therapy 

(prednisone or equivalent for more than 2 consecutive weeks within the past 3 months), self-

reported seropositivity for Human Immunodeficiency Virus (HIV), Hepatitis B antigen, or 

Hepatitis C, known systemic hypersensitivity to any of the vaccine components, or history of a 

life-threatening reaction to the vaccine(s) used in the trial or to a vaccine containing any of the 

same substances, self reported thrombocytopenia contraindicating intramuscular (IM) 

vaccination, bleeding disorder or receipt of anticoagulants in the 3 weeks preceding inclusion 

contraindicating IM vaccination, deprived of freedom by an administrative or court order, or in 

an emergency setting, or hospitalized involuntarily, current alcohol abuse or drug addiction that 

may interfere with the subject's ability to comply with trial procedures, chronic illness that in 

the opinion of the Investigator, is at a stage where it might interfere with trial conduct or 

completion, employees of the Investigator or study center, with direct involvement in the 

proposed study or other studies under the direction of that Investigator or study center, as well 

as family members of the employees or the Investigator, previous participation in a swine-

origin A/H1N1 pandemic flu trial except if performed in 1976, any confirmed case of influenza 

(including swine-origin A/H1N1 Influenza) since March 2009, febrile illness (temperature ≥ 

100.4°F [≥ 38.0°C ]) or moderate or severe acute illness/infection (according to Investigator 

judgment) on the day of vaccination, personal or family history of Guillain-Barré syndrome, 

active neoplastic disease or a history of any hematologic malignancy, known seizure/epilepsy 

history and/or taking anti-seizure medication, receipt of psychiatric drugs. Subjects receiving a 

single antidepressant drug and stable for at least 3 months prior to enrollment, without 

decompensating symptoms will be allowed to enroll in the study, any Grade 1, 2, or 3 liver 

function values (Alanine aminotransferase (ALT), Aspartate aminotransferase (AST), and 

Alkaline phosphatase) observed in blood sample taken at screening, any Grade 2 or Grade 3 

laboratory abnormalities in blood sample taken at screening, receipt of any monovalent 2009 

pandemic H1N1 vaccine 

 

Interventions 

• Vaccine type: influenza vaccine 

• Aluminium concentration: not reported 

• Aluminium type: not reported 

• Aluminium manufacturer: not reported 

• Vaccination schedule: participants will receive a single injection of their randomised vaccine 

on Day 0 

 

Outcomes 
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• Number of Participants With Detectable Antibodies Before and Following Vaccination With 

Either Adjuvanted or Non-adjuvanted A/H1N1 Pandemic Vaccine or a Placebo: Age 18 to 64 

Years [ Time Frame: Day 0 and Day 21 post-vaccination] 

• Number of Participants With Seroprotection Before and Following Vaccination With Either 

Adjuvanted or Non-adjuvanted A/H1N1 Pandemic Vaccine or a Placebo: Age 18 to 64 Years [ 

Time Frame: Day 0 and Day 21 post-vaccination] 

• Geometric Mean Titers (GMTs) of A/H1N1 Antibodies Before and Following Vaccination 

With Either Adjuvanted or Non-adjuvanted A/H1N1 Pandemic Vaccine or a Placebo: Age 18 

to 64 Years [ Time Frame: Day 0 and Day 21 post-vaccination] 

• Number of Participants With Detectable Antibodies Before and Following Vaccination With 

Either Adjuvanted or Non-adjuvanted A/H1N1 Pandemic Vaccine or a Placebo: Age ≥ 65 

Years [ Time Frame: Day 0 and Day 21 post-vaccination] 

• Number of Participants With Seroprotection Before and Following Vaccination With Either 

Adjuvanted or Non-adjuvanted A/H1N1 Pandemic Vaccine or a Placebo: Age ≥ 65 Years [ 

Time Frame: Day 0 and Day 21 post-vaccination] 

• Geometric Mean Titers (GMTs) of A/H1N1 Antibodies Before and Following Vaccination 

With Either Adjuvanted or Non-adjuvanted A/H1N1 Pandemic Vaccine or a Placebo: Age ≥ 65 

Years [ Time Frame: Day 0 and Day 21 post-vaccination] 

• Number of Participants Reporting a Solicited Injection Site or Systemic Reaction Following 

Vaccination With Either Adjuvanted or Non-adjuvanted A/H1N1 Pandemic Vaccine or a 

Placebo: Age 18 to 64 Years [ Time Frame: Day 0 up to Day 7 post-vaccination] 

• Number of Participants Reporting a Solicited Injection Site or Systemic Reaction Following 

Vaccination With Either Adjuvanted or Non-adjuvanted A/H1N1 Pandemic Vaccine or a 

Placebo: Age ≥ 65 Years [ Time Frame: Day 0 up to Day 7 post-vaccination] 

 

6 NCT01594320. A/H5N1 virus-like particle antigen dose ranging study with adjuvant 1 

 

clinicaltrials.gov/show/NCT01594320 (First posted 9 May 2012) 

Methods Randomized, parallel assignment 

 

Participants 

• Sex: all 

• Age: adult 

• Ethnicity: not reported 

• Diagnosis: healthy 

• Inclusion criteria: healthy adult male or female, ≥18 and ≤49 years of age, willing and able to 

give informed consent prior to study enrollment, able to comply with study requirements, and 

women must have a negative urine pregnancy test prior to each vaccination; will be advised 

through the Informed Consent process to avoid becoming pregnant over the duration of the 

study, and must assert that they will employ an effective form of birth control for the duration 

of the study. Acceptable forms of birth control are: credible history of continuous abstinence 

from heterosexual activity or prior surgical sterilization, hormonal contraceptives (oral, 

injectable, implant, patch, ring), double-barrier contraceptives (condom or diaphragm, with 

spermicide), and intrauterine device (IUD). 

• Exclusion criteria: any ongoing, symptomatic acute or chronic illness requiring medical or 

surgical care. Asymptomatic conditions (e.g. hypertension, dyslipidemia) that are being 

managed medically and that are not associated with evidence of end-organ damage are not 

exclusionary provided they are clinically stable (defined as no unscheduled medical 

interventions or change in medications for cause within 3 months), any history of jaundice, or 

of hepatic injury due to drug (prescription, OTC, or illicit) or alcohol use or viral hepatitis; or 

the presence of hepatitis B surface antigen or hepatitis C antibody at screening, any grade 1 or 

higher (as based on the Toxicity Grading Scale [TGS]) abnormality in ALT, AST, alkaline 

phosphatase or total bilirubin levels, any grade 2 or higher (as based on the TGS) vital sign or 

clinical laboratory abnormality not specified in criterion 3 above. Note that any abnormal vital 
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sign may be repeated at the Investigator's discretion. Participation in research involving 

investigational product (drug / biologic / device) within 45 days before planned date of first 

vaccination. History of a serious reaction to prior influenza vaccination, history of Guillain-

Barré Syndrome (GBS) within 6 weeks following a previous influenza vaccine, received any 

vaccine in the 4 weeks preceding the study vaccination; or any A/H5N1 avian influenza 

vaccine at any time. Any known or suspected immunosuppressive condition, acquired or 

congenital, including HIV infection as determined by history and/or physical examination, 

chronic administration (defined as more than 14 continuous days) of immunosuppressants or 

other immune-modifying drugs within 6 months prior to the administration of the study 

vaccine. An immunosuppressant dose of glucocorticoid will be defined as a systemic dose ≥10 

mg of prednisone per day or equivalent. The use of topical, inhaled, and nasal glucocorticoids 

will be permitted, administration of immunoglobulins and/or any blood products within the 3 

months preceding the administration of the study vaccine or during the study. Acute disease at 

the time of enrollment (defined as the presence of a moderate or severe illness with or without 

fever, or an oral temperature >38.0°C on the planned day of vaccine administration), known 

disturbance of coagulation, women who are pregnant or breastfeeding, or plan to become 

pregnant during the study, suspicion or recent history (within one year of planned vaccination) 

of alcohol or other substance abuse, any condition that in the opinion of the investigator would 

pose a health risk to the subject if enrolled or could interfere with evaluation of the vaccine or 

interpretation of study results (including neurologic or psychiatric conditions deemed likely to 

impair the quality of safety reporting) 

 

Interventions 

• Vaccine type: avian flu vaccine 

• Aluminium concentration: not reported 

• Aluminium type: not reported 

• Aluminium manufacturer: not reported 

• Vaccination schedule: two doses of the assigned test article on Study Days 0 and 21 

 

Outcomes 

• Number of solicited and unsolicited adverse events in H5N1 VLP antigen dose groups 

delivering HA with/without Adjuvant 1. [Time Frame: Day 42] 

• Measurement of HAI antibody seroconversion rates and GMT achieved by a constant H5N1 

VLP antigen dose alone and in combination with Adjuvant 1. [Time Frame: Day 42] 

 

7 NCT01596725. A/H5N1 virus-like particle antigen dose ranging study with adjuvant 2 

 

clinicaltrials.gov/show/NCT01596725 (First posted 11 May 2012) 

Methods Phase 1 randomized, observer-blinded, dose-ranging trial 

 

Participants 

• Sex: all 

• Age: adult 

• Ethnicity: not reported 

• Diagnosis: healthy 

• Inclusion criteria: healthy adult male or female, ≥18 and ≤49 years of age, willing and able to 

give informed consent prior to study enrollment, able to comply with study requirements, and 

women must have a negative urine pregnancy test prior to each vaccination; will be advised 

through the Informed Consent process to avoid becoming pregnant over the duration of the 

study, and must assert that they will employ an effective form of birth control for the duration 

of the study. Acceptable forms of birth control are: credible history of continuous abstinence 

from heterosexual activity or prior surgical sterilization, hormonal contraceptives (oral, 

injectable, implant, patch, ring), double-barrier contraceptives (condom or diaphragm, with 

spermicide), and intrauterine device (IUD). 
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• Exclusion criteria: any ongoing, symptomatic acute or chronic illness requiring medical or 

surgical care. Asymptomatic conditions (e.g. hypertension, dyslipidemia) that are being 

managed medically and that are not associated with evidence of end-organ damage are not 

exclusionary provided they are clinically stable (defined as no unscheduled medical 

interventions or change in medications for cause within 3 months), any history of jaundice, or 

of hepatic injury due to drug (prescription, OTC, or illicit) or alcohol use or viral hepatitis; or 

the presence of hepatitis B surface antigen or hepatitis C antibody at screening, any grade 1 or 

higher (as based on the Toxicity Grading Scale [TGS]) abnormality in ALT, AST, alkaline 

phosphatase or total bilirubin levels, any grade 2 or higher (as based on the TGS) vital sign or 

clinical laboratory abnormality not specified in criterion 3 above. Note that any abnormal vital 

sign may be repeated at the Investigator's discretion. Participation in research involving 

investigational product (drug / biologic / device) within 45 days before planned date of first 

vaccination. History of a serious reaction to prior influenza vaccination, history of Guillain-

Barré Syndrome (GBS) within 6 weeks following a previous influenza vaccine, received any 

vaccine in the 4 weeks preceding the study vaccination; or any A/H5N1 avian influenza 

vaccine at any time. Any known or suspected immunosuppressive condition, acquired or 

congenital, including HIV infection as determined by history and/or physical examination, 

chronic administration (defined as more than 14 continuous days) of immunosuppressants or 

other immune-modifying drugs within 6 months prior to the administration of the study 

vaccine. An immunosuppressant dose of glucocorticoid will be defined as a systemic dose ≥10 

mg of prednisone per day or equivalent. The use of topical, inhaled, and nasal glucocorticoids 

will be permitted, administration of immunoglobulins and/or any blood products within the 3 

months preceding the administration of the study vaccine or during the study. Acute disease at 

the time of enrollment (defined as the presence of a moderate or severe illness with or without 

fever, or an oral temperature >38.0°C on the planned day of vaccine administration), known 

disturbance of coagulation, women who are pregnant or breastfeeding, or plan to become 

pregnant during the study, suspicion or recent history (within one year of planned vaccination) 

of alcohol or other substance abuse, any condition that in the opinion of the investigator would 

pose a health risk to the subject if enrolled or could interfere with evaluation of the vaccine or 

interpretation of study results (including neurologic or psychiatric conditions deemed likely to 

impair the quality of safety reporting) 

 

Interventions 

• Vaccine type: avian flu vaccine 

• Aluminium concentration: not reported 

• Aluminium type: not reported 

• Aluminium manufacturer: not reported 

• Vaccination schedule: two doses of the assigned test article on Study Days 0 and 21 

 

Outcomes 

• Number of solicited and unsolicited adverse events in H5N1 VLP antigen dose groups 

delivering HA with/without Adjuvant 2. [Time Frame: Day 42] 

• Measurement of HAI antibody seroconversion rates and GMT achieved by a constant H5N1 

VLP antigen dose alone and in combination with Adjuvant 2. [Time Frame: Day 42] 

8 Edson, PJ. Uso do bioterápico preparado a partir do precipitado da vacina tríplice na 

prevençäo dos efeitos adversos locais produzidos pela adjuvante hidróxido de alumínio 

existente no precipitado da vacina. Pesqui. homeopática 2000;16(2):27-42. 

Not able to retrieve full text 

 

Methods Not reported in abstract 

Participants Not reported in abstract 

Intervention Not reported in abstract 

Outcomes Not reported in abstract 
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EXCLUDED TRIALS 
Trials not meeting the inclusion criteria 

(D'Arcy Hart et al. 1957; Meiklejohn 1960; Azurin et al. 1967; Weibel et al. 1967; Woolridge 

et al. 1967; Anonymous 1969; Fox et al. 1970; Bechelli et al. 1971; Wigand et al. 1971; 

Comstock and Edwards 1972; Amato Neto et al. 1973; Anonymous 1973; Ajjan and Triau 

1975; Rosenbaum et al. 1976; Kuwert et al. 1978; Collier et al. 1979; Egerton et al. 1979; 

Sarateanu and Ehrengut 1981b, 1981a; Baxendale and Lutticken 1982; Brown AE et al. 1982; 

Brugh et al. 1983; Kanai et al. 1985; Frasch and Zahradnik 1986; Herrington et al. 1987; 

Bystryn et al. 1988; Rutter et al. 1988; Keefer et al. 1994; Timms et al. 1994; Dowlati et al. 

1996; Coulaud et al. 1997; Roy and Venugopalan 1998; Baldo et al. 1999; Drachenberg et al. 

1999; Muderspach Laila et al. 1999; Nct 1999; Pereira Junior 2000; Anonymous 2001b, 

2001c, 2001a; Fernandez-Cruz et al. 2001; Gotch and Imami 2001; Nardin et al. 2001; 

Gardner Jason et al. 2004; Slovin et al. 2004; Kong et al. 2005; Nct 2005b, 2005a; Authier 

and Gherardi 2006; Knuf et al. 2006; Nct 2006b, 2006a; Bankhead 2007; Lell et al. 2007; Nct 

2007b, 2007a; Weitz et al. 2007; Gao et al. 2008; Keam and Harper 2008; Langley et al. 

2008; Nct 2008; Evidence-based review of clinical studies on trauma  2009; Anonymous 

2009; GlaxoSmithKline Vaccine HPV-007 Study Group 2009; Nct 2009c, 2009d, 2009a, 

2009b; Van Buynder et al. 2010; Loebermann et al. 2011; Meier et al. 2011; Di Mario et al. 

2012; Kulkarni et al. 2012; Nct 2012b, 2012a; Riedmann 2012; Fries et al. 2013; Brown J et 

al. 2014; De Serres 2014; Kreijtz et al. 2014; Nagaputra et al. 2014; Nct 2014; Leroux-Roels, 

Maes, et al. 2016; Leroux-Roels, Marchant, et al. 2016; Leroux-Roels, Van Damme, et al. 

2016; Martins et al. 2016; Anonymous 2017b, 2017a; Burny et al. 2017; Leroux-Roels et al. 

2017; Nct 2017; Sacks 2017; Barouch et al. 2018; Chichester et al. 2018; Joob and 

Wiwanitkit 2018; Kooijman et al. 2018; Sullivan et al. 2018; Tomaka et al. 2018; Schmader 

et al. 2019; Tomaka et al. 2019; Actrn 2020; Arif et al. 2020; Diaz et al. 2020; Moser et al. 

2020; Nct 2020; Nielsen et al. 2020; Vink et al. 2020; Xia et al. 2020; Aslam et al. 2021; 

Bulbul et al. 2021; Ma H et al. 2021; Ma KSK et al. 2021; Ma R et al. 2021; McFarland et al. 

2021; Mustafa 2021; Ratnapriya et al. 2021; Vajo et al. 2021; Abbasi 2022; Diemert et al. 

2022; Dingermann 2022; Dunkle et al. 2022; Houser et al. 2022; Pactr 2022; Raponi et al. 

2022; Siegmund-Schultze 2022; Zhang L et al. 2022; Zhang NR et al. 2022; Zhang Y, Ma X, 

et al. 2022; Zhang Y, Wang Y, et al. 2022).  
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RISK OF BIAS SUMMARY 
 

 

Risk of bias summary: review authors' judgements about each risk of bias item for each included trial 
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CHARACTERISTICS OF INCLUDED TRIALS 
 

August 2017 

Methods Phase 2 randomised, observer-blind, placebo-controlled, dose-

ranging trial 

Participants Sex: females 

Age: adults 

Ethnicity: mixed 

Diagnosis: healthy 

Inclusion criteria: "healthy adult females, ≥ 18 and ≤ 35 years 

of age. "Healthy" shall be defined by the absence of any illness, 

acute or chronic, that requires ongoing systemic therapy for the 

control of symptoms or prevention of disability. Willing and able 

to give informed consent prior to study enrolment. Able to 

comply with study requirements. Women who are not surgically 

sterile must have a negative urine pregnancy test prior to each 

vaccination; will be advised through the Informed Consent 

process to avoid becoming pregnant over the duration of the 

study, and must assert that they will employ an effective form of 

birth control for the duration of the study. Acceptable forms of 

birth control are: credible history of continuous abstinence from 

heterosexual activity, hormonal contraceptives (oral, injectable, 

implant, patch, ring), double-barrier contraceptives (condom or 

diaphragm, with spermicide), and IUD". 

Exclusion criteria: "participation in research involving 

investigational product (drug / biologic / device) within 45 days 

before planned date of first vaccination. History of a serious 

reaction to any prior vaccination. Received any vaccine in the 4 

weeks preceding the study vaccination; or any RSV vaccine at 

any time. Any known or suspected immunosuppressive 

condition, acquired or congenital, as determined by history 

and/or physical examination. Chronic administration (defined as 

more than 14 continuous days) of immunosuppressants or other 

immune-modifying drugs within 6 months prior to the 

administration of the study vaccine. An immunosuppressant dose 

of glucocorticoid will be defined as a systemic dose ≥10mg of 

prednisone per day or equivalent. The use of topical, inhaled, and 

nasal glucocorticoids will be permitted. Administration of 

immunoglobulins and/or any blood products within the 3 months 

preceding the administration of the study vaccine or during the 

study. Donated blood within 3 weeks of the planned date of first 

vaccination. Acute disease at the time of enrolment (defined as 

the presence of a moderate or severe illness with or without 

fever, or an oral temperature > 38.0°C on the planned day of 

vaccine administration). Known disturbance of coagulation. 

Women who are pregnant or breastfeeding, or plan to become 

pregnant during the study. Suspicion or recent history (within one 

year of planned vaccination) of alcohol or other substance abuse. 

Any condition that in the opinion of the Investigator would pose 

a health risk to the subject if enrolled or could interfere with 

evaluation of the vaccine or interpretation of study results 

(including neurologic or psychiatric conditions deemed likely to 

impair the quality of safety reporting)". 
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Interventions Vaccine type: respiratory syncytial virus F particle vaccine 

formulations 

Arms extracted: 2-Dose; 60µg RSV + 0.8 mg alum, 2-Dose; 

60µg RSV + 0.4 mg alum; 2-Dose; 60 µg RSV + 0.2mg alum; 1-

Dose; 60 µg RSV + 0.8 mg alum; 1-Dose; 60 µg RSV + 0.4 mg 

alum; 1-Dose; 60 µg RSV + 0.2 mg alum 

In the meta-analyses, we defined the 0.2 mg alum groups (1st and 

second dose) as the comparison groups, and then divided the 0.2 

mg alum groups (events and number analysed). 

Aluminium concentration: 800 mcg, 400 mcg, 200 mcg 

Aluminium type: aluminium phosphate 

Aluminium manufacturer: Brenntag Biosector Denmark 

Vaccination schedule: intramuscularly on days 0 and 28 

Outcomes Immunogenicity: "serum IgG antibody titers specific for the F-

Protein antigen across treatment groups (time frame: day 0 to day 

56). Serum IgG antibody concentrations as ELISA units specific 

for the F protein antigen. Neutralizing antibody titer (time frame: 

day 0 to day 56). Kinetics of serum IgG antibody titers specific 

for the F-Protein antigen across time (time frame: day 0 to day 

91). Antibodies sharing specificity with Palivizumab (time frame: 

day 0 to day 91)". 

Safety: "(time frame: day 0 to day 182). Numbers and 

percentages of subjects with solicited local and systemic adverse 

events over the seven days post-injection; and all adverse events, 

solicited and unsolicited, including adverse changes in clinical 

laboratory parameters. In addition, medically attended events, 

serious adverse events, and significant new medical conditions 

will be collected for six months". 

Are there other groups in the 

trial not analysed in this 

review? 

No 

Notes Contact with authors: the author (allison.august11@gmail.com) 

was contacted on February 15, 2022 and enquired on the 

followings: 

• proportion of participants experiencing each individual 

adverse events at maximum follow-up 

• GMC or GMT and confidence intervals for each trial arm 

at maximum follow-up 

• how was blinding of outcome assessors achieved 

• proportion of participant who developed RSV after 

vaccination in each trial arm 

No additional data provided. 

Funding: this research was supported by Novavax and funded in 

part by PATH 

Risk of bias assessment 
Bias Authors’ judgement Support for judgement 

Random sequence generation  Unclear Not described 

Allocation concealment Unclear Not described 

Blinding of participants and 

personnel 

Unclear Not described 

Blinding of outcome 

assessment 

Safety 

Unclear Not described 
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Blinding of outcome 

assessment 

Immunogenicity 

Unclear Not described 

Incomplete outcome data 

Safety 

Low  Drop outs < 5% 

Incomplete outcome data 

Immunogenicity 

High Drop outs > 5% 

Selective reporting Low Pre-published protocol. All 

outcomes reported. 

NCT01960686. 

Other bias Low The trial appeared to be free of 

other issues that could put it at 

risk of bias. 

De Kleijn 2000 

Methods Randomized, blinded and comparative trial 

Participants Sex: both 

Age: toddlers 

Ethnicity: mixed 

Diagnosis: healthy 

Inclusion criteria: health check and written informed consent. 

Exclusion criteria: "temporary exclusion: administration of 

plasma products up to 3 months prior to the study, acute febrile 

illness (temperature > 38.5°C), evidence of serious disease 

demanding medical treatment, concurrent use of antibiotics. 

Definite exclusions: known allergy to one of the vaccine 

components, history of a severe reaction after vaccination, prior 

meningococcal disease, prior administration of meningococcal 

vaccine, immunodeficiency, congenital or chronical illness or a 

neurological disorder. No other vaccinations were given during 

this study" 

Interventions Vaccine type: monovalent meningococcal OMV vaccines 

Arms extracted: monovalent meningococcal OMV vaccine with 

Al(OH)3 as adsorbent in two different vaccination schedules. 

Monovalent meningococcal OMV vaccine with AlPO4 as 

adsorbent in two different vaccination schedules. 

Aluminium concentration: Al(OH)3 860 mcg, AlPO4 1340 

mcg 

Aluminium type: aluminium hydroxide and aluminium 

phosphate 

Aluminium manufacturer: not reported 

Vaccination schedule: "the two vaccine schedules used were: 

three vaccinations with a time interval between the vaccinations 

of 3–6 weeks, or two vaccinations with a time interval of 6–10 

weeks. A booster vaccination was given 20–40 weeks after the 

last vaccination" 

Outcomes Safety: "the parents were asked to keep a diary for 7 days to 

record local and systemic adverse reactions. Between 18 and 30 h 

after each vaccination, the parents were contacted by telephone to 

assess the occurrence of side effects by a structured interview. 

During the next visit, adverse reactions, covering the 7-day 

period after vaccination, were registered by a structured 

interview and assessment of the diaries. Monitoring of local 

adverse reactions included the presence and size of redness, the 

presence and size of swelling, itching, degree of pain and the 
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degree of not using the arm. Systemic adverse reactions 

registered were the presence of fever (> 38.5°C), the temperature, 

headache, listlessness, decreased appetite, nausea, joint 

complications, cutaneous symptoms, non-attendance to day-care, 

sleepiness, unusual crying, use of medication, contacts with the 

health care system and illness in the family". 

Immunogenicity: serum bactericidal activity assay 

Are there other groups in the 

trial not analysed in this 

review? 

No 

Notes Table 1 listing the results of adverse events does not display 

results for dose 4 versus dose 3 in a way we could use for meta-

analysis.  

Contact with authors: the author (guy.berbers@rivm.nl) was 

contacted on February 15 2022 and enquired on the followings: 

• Aluminium manufacturer 

• Trial funding 

• How was the blinding of outcome assessors achieved 

• Proportion of participants with one or more non-serious 

adverse events at maximum follow-up 

No additional data provided. 

Funding: not reported 

Risk of bias assessment 
Bias Authors’ judgement Support for judgement 

Random sequence generation  Unclear Not reported 

Allocation concealment Low The vaccines and vaccination 

schedules were allocated by a 

list of random numbers. 

Blinding of participants and 

personnel 

Low The vaccines with the two 

different adsorbents had 

identical appearance and 

differed only by coloured caps 

and lot numbers (red, 80003A; 

blue, 80002A). The 

investigators did not know the 

keys to these differences. 

Blinding of outcome 

assessment 

Safety 

Unclear Not described 

Blinding of outcome 

assessment 

Immunogenicity 

Unclear Not described 

Incomplete outcome data 

Safety 

Low Drop outs < 5% 

Incomplete outcome data 

Immunogenicity 

Low Drop outs < 5% 

Selective reporting Unclear No pre-published protocol 

Other bias Low The trial appeared to be free of 

other issues that could put it at 

risk of bias. 

Goubau 1992 

Methods Randomized double-blind comparison 

Participants Sex: both 

Age: adults 
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Ethnicity: not reported 

Diagnosis: healthy 

Inclusion criteria: volunteers were in good health at entry and 

women were advised not to become pregnant during the trial. 

Exclusion criteria: "subjects were excluded from the study if they 

had travelled to a country of high HAV endemicity within the 

previous three months, had a history of liver disease or chronic 

alcohol consumption, were seropositive for anti- HAV antibodies 

or had hepatitis B surface antigen, or had elevated serum liver 

enzyme activity (alanine aminotransferase/aspartate 

aminotransferase, ALT/AST) at screening" 

Interventions Vaccine type: inactivated hepatitis A vaccine 

Arms extracted: group C and D (vaccine + 1 mg aluminium vs 

vaccine + 0.5 mg aluminium) 

Aluminium concentration: 1000 mcg and 500 mcg 

Aluminium type: aluminium hydroxide 

Aluminium manufacturer: not reported 

Vaccination schedule: "three doses of the candidate inactivated 

hepatitis A vaccine were administered intramuscularly in the 

deltoid region at one-month intervals. A fourth vaccine dose, 

containing 720 E1.U of the HM175 formulation was 

administered to all subjects at month 12" 

Outcomes Safety: "a thorough physical examination was given, and a 

medical history was taken at the first visit, with further 

evaluation at months 1,2 and 12. On the day of each vaccination 

and for the three following days, systemic reactions (headache, 

gastrointestinal symptoms, dizziness, fatigue, fever) and local 

reactions (soreness, induration, redness, swelling) and any other 

findings were recorded by the vaccinee on symptom sheets. The 

temperature was recorded (°C) and local redness and induration 

were measured (ram). Other systemic and local symptoms were 

to be scored similarly by the vaccinee as absent, mild, moderate 

or severe". 

Immunogenicity: "blood samples were taken at months 0, 1, 2, 

3, 6, 12 and 13 for analysis of transaminases (ALT/AST) and for 

titration of anti-HAV antibodies. Two techniques were used to 

assay vaccine-induced anti-HAV antibodies in serum: enzyme-

linked immunosorbent assay (ELISA) and radioimmunofocus 

inhibition test (RIFIT). Total antibodies against HAV were also 

measured using an ELISA inhibition assay" 

Are there other groups in the 

trial not analysed in this 

review? 

Yes 

Notes Contact with authors: the author 

(patrick.goubau@uclouvain.bel) was contacted on February 15, 

2022 and enquired on the followings: 

• Aluminium manufacturer 

• Trial funding 

• How was the blinding of outcome assessors achieved 

• Proportion of participants with one or more serious 

adverse events at maximum follow-up (assigned per trial 

arm) 

• All-cause mortality at maximum follow-up 

No additional data provided. 
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Funding: not reported 

Risk of bias assessment 
Bias Authors’ judgement Support for judgement 

Random sequence generation  Unclear Not reported 

Allocation concealment Unclear Not reported 

Blinding of participants and 

personnel 

Unclear Not reported 

Blinding of outcome 

assessment 

Safety 

Unclear Not reported 

Blinding of outcome 

assessment 

Immunogenicity 

Unclear Not reported 

Incomplete outcome data 

Safety 

Unclear Not reported 

Incomplete outcome data 

Immunogenicity 

Low  Drop outs < 5% 

Selective reporting High No pre-published protocol. 

There were serious adverse 

events but those were not 

allocated per trial arm. 

Other bias Low  The trial appeared to be free of 

other issues that could put it at 

risk of bias. 

Leroux-Roels 2013 

Methods Phase I/II, doubleblind, randomised, single-center, dose-ranging 

trial, with five parallel groups 

Participants Sex: both 

Age: adults 

Ethnicity: white 

Diagnosis: healthy 

Inclusion criteria: healthy HSV-seronegative men and women, 

aged 18–45 years. 

Exclusion criteria: "pregnancy or lactation, any previous 

vaccination against herpes simplex, any previous administration 

of MPL and history of allergic disease likely to be exacerbated 

by the vaccination, history of convulsions, epilepsy, or any other 

signs of central nervous system disease, any suspected or 

confirmed immune disorder or immunosuppressive therapy" 

Interventions Vaccine type: glycoprotein D genital herpes vaccine 

Arms extracted: group 3 Vs group 4 (vaccine + Al(OH)3 Vs 

vaccine + AlPO4) 

Aluminium concentration: 500 mcg 

Aluminium type: aluminium hydroxide and aluminium 

phosphate 

Aluminium manufacturer: GSK 

Vaccination schedule: vaccines were administered 

intramuscularly in the non-dominant deltoid according to a 0, 1 

and 6 month schedule 

Outcomes Safety: "local and general AEs were recorded by the study 

participants on a diary card on the day of vaccination and for the 

three subsequent days. Additionally, unsolicited symptoms were 

recorded during 30 days after each dose and data regarding any 

SAEs were collected throughout the study period". 
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Immunogenicity: "blood samples were collected for evaluation 

of anti-gD antibodies, anti-HSV neutralizing antibodies, and CMI 

at screening, prior to the first vaccination, one month post dose 1 

(month 1) and dose 2 (month 2), 2 month post dose 2 (month 3), 

pre-dose 3 (month 6), one month post dose 3 (month 7) and six 

months post dose 3 (month 12). Seropositivity rates and GMTs, 

with 95% confidence intervals for anti-gD antibodies and anti-

HSV neutralising antibodies were calculated by group for all 

time points for which blood samples were taken. Cell mediated 

immunity was evaluated through lymphoproliferation assays and 

quantification of IL-2 and IFN-γ secretion. Serological status at 

study enrolment and humoral immune response to vaccine were 

assessed by two ELISAs for anti-gD antibody titers" 

Are there other groups in the 

trial not analysed in this 

review? 

Yes 

Notes Funding: GlaxoSmithKline Biologicals SA took responsibility 

for all costs associated with this trial and development and 

publishing of the manuscript 

Risk of bias assessment 

Bias Authors’ judgement Support for judgement 

Random sequence generation  Low Subjects were randomised on a 

1:1:1:1:1 basis to receive one 

of the five vaccines 

formulations of the candidate 

herpes simplex vaccine. 

Monodose vials of the vaccines 

were coded according to 

randomization lists prepared by 

GlaxoSmithKline using an 

algorithm of pseudo random 

numbers 

Allocation concealment Low Subjects eligible for inclusion 

in the trial were allocated a 

trial number in the order in 

which they were enrolled. Each 

subject received only the 

vaccines labelled with his/her 

trial number 

Blinding of participants and 

personnel 

Unclear Not described 

Blinding of outcome 

assessment 

Safety 

Unclear Not described 

Blinding of outcome 

assessment 

Immunogenicity 

Unclear Not described 

Incomplete outcome data 

Safety 

Low No drop outs 

Incomplete outcome data 

Immunogenicity 

Low No drop outs 

Selective reporting Unclear No pre-published protocol 
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Other bias Low The trial appeared to be free of 

other issues that could put it at 

risk of bias 

Murphy 1983 

Methods Double-blind randomised trial 

Participants Sex: both 

Age: children 

Ethnicity: mixed 

Diagnosis: healthy 

Inclusion criteria: "children attending a comprehensive care 

program in a county hospital were recruited. They were of low 

socioeconomic status, and approximately 75% were Hispanic. 

Informed consent was obtained from one parent of each child 

who participated in the study". 

Exclusion criteria: "those with low birth weight, neurologic or 

cardiovascular diseases, failure to thrive, or a family history of 

seizures were excluded from the study" 

Interventions Vaccine type: diphtheria-tetanus-pertussis vaccine 

Arms extracted: extracted antigen with aluminium phosphate 

adjuvant; extracted antigen with alum adjuvant; whole cell 

antigen with alum adjuvant; whole cell antigen with aluminium 

phosphate adjuvant. 

Aluminium concentration: not reported 

Aluminium type: aluminium phosphate and alum 

Aluminium manufacturer: not reported 

Vaccination schedule: three injections administered 

intramuscularly in the midlateral thigh muscle 

Outcomes Safety: "parents were instructed in taking temperatures, and they 

were asked to record temperature between 6 and 12 hours after 

vaccination and the following morning. A card was provided on 

which parents would check (1) if the injection site was red, 

warm, tender, discolored, or otherwise abnormal; (2) if there was 

any unusual crying or screaming; (3) if the baby received any 

medication; and (4) other comments. Parents were asked to return 

the following day, at which time the card was reviewed, their 

child was examined by the pediatric nurse practitioner and a 

pediatrician, and a rectal temperature was taken. The 

reactogenicity of the four preparations was assessed by 

evaluating systemic and local responses. Local reactions were 

evaluated at the clinic visit 24 hours after immunization at which 

time local erythema or induration was measured and parental 

records were reviewed". 

Immunogenicity: "sera were obtained from 42 patients prior to 

the first immunization and 2 months after administration of the 

third dose of vaccine. Pertussis antibody was evaluated utilizing 

the microagglutination technique developed by Manclark. 

Diphtheria antitoxin response was assayed utilizing a cell culture 

technique.The indirect hemagglutination technique utilized by 

the Centers for Disease Control was employed to assay tetanus 

antitoxin" 

Are there other groups in the 

trial not analysed in this 

review? 

No 

Notes Contact with authors: not found 
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Funding: not reported 

Risk of bias assessment 
Bias Authors’ judgement Support for judgement 

Random sequence generation  Unclear Assignment to one of the four 

groups was accomplished by a 

randomization table based on 

the enrollee number 

Allocation concealment Unclear Not reported 

Blinding of participants and 

personnel 

Low The vaccine provided by the 

manufacturer was coded so that 

neither the investigators nor the 

parents of the vaccinees were 

aware of the composition of 

the material administered 

Blinding of outcome 

assessment 

Safety 

Unclear Not described 

Blinding of outcome 

assessment 

Immunogenicity 

Low Sera, which were sent to the 

manufacturer for antibody 

determination, were coded so 

that the testers were unaware 

of which vaccine the serum 

donor had received 

Incomplete outcome data 

Safety 

Unclear n.a. 

Incomplete outcome data 

Immunogenicity 

Unclear n.a. 

Selective reporting Unclear No pre-published protocol 

Other bias Low The trial appeared to be free of 

other issues that could put it at 

risk of bias 

NCT00562237 

Methods Randomized, Observer-Blind, Placebo-Controlled trial 

Participants Sex: both 

Age: adults 

Ethnicity: not reported 

Diagnosis: healthy 

Inclusion criteria: "being healthy and ≥ 18 and ≤ 49 years of 

age. Willing and able to give informed consent". 

Exclusion criteria: "having participated in an influenza H5 

vaccine trial in the past. Known to be allergic to any constituent 

of the vaccine. Serious adverse reactions to previous (influenza) 

vaccination. Currently participating in another clinical trial or 

having participated in any clinical trial in the month preceding 

the start of the study. Using medication that influences the 

immune system" 

Interventions Vaccine type: egg-derived pandemic surface antigen influenza 

vaccine 

Arms extracted: S205 10 mcg HA + 500 mcg AlOH; S205 30 

mcg HA + 500 mcg AlOH; S205 10 mcg HA + 1250 mcg AlOH; 

S205 30 mcg HA + 1250 mcg AlOH 

Aluminium concentration: 500 mcg, 125 mcg 

Aluminium type: aluminium hydroxide 
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Aluminium manufacturer: not reported 

Vaccination schedule: 2 intramuscular injections 

Outcomes Safety and immunogenicity 

Are there other groups in the 

trial not analysed in this 

review? 

Yes 

Notes This trial discontinued on 20 June 2008 because the interim 

immunogenicity results do not justify these formulations as 

pandemic vaccine candidates. No results reported 

Risk of bias assessment 

Bias Authors’ judgement Support for judgement 

Random sequence generation  Unclear Not described 

Allocation concealment Unclear Not described 

Blinding of participants and 

personnel 

Unclear Not described 

Blinding of outcome 

assessment 

Safety 

Unclear Not described 

Blinding of outcome 

assessment 

Immunogenicity 

Unclear Not described 

Incomplete outcome data 

Safety 

Unclear Not described 

Incomplete outcome data 

Immunogenicity 

Unclear Not described 

Selective reporting Unclear n.a. 

Other bias Unclear n.a. 

Rupp 2019 

Methods Phase 1/2 randomised, double-blind, multicenter trial 

Participants Sex: both 

Age: infants 

Ethnicity: mixed 

Diagnosis: healthy 

Inclusion criteria: healthy and able to attend all scheduled visits. 

Exclusion criteria: "prior administration of any pneumococcal 

vaccine, any non-live vaccine within 14 days, or any live vaccine 

within 30 days. History of invasive pneumococcal disease. 

Known hypersensitivity to any vaccine component. Received 

systemic corticosteroids within 14 days of first vaccination. 

Known or suspected impairment of immune function. Febrile 

illness within 72 hours before vaccination. Received blood 

transfusion or blood products within 30 days. Mother has 

documented human immunodeficiency virus or is hepatitis B 

surface antigen positive. Has asplenia or failure to thrive" 

Interventions Vaccine type: 15-valent pneumococcal conjugate vaccine 

(PCV15) 

Arms extracted: 3 vs 1 

3: all serotypes at 2 μg/dose, except 6B at 4 μg/dose. Alum 250 

μg/dose 

1: all serotypes at 2 μg/dose, except 6B at 4 μg/dose. Alum 125 

μg/dose 

Aluminium concentration: 250 mcg and 125 mcg 

Aluminium type: aluminium phosphate 

Aluminium manufacturer: not reported 



30 
 

Vaccination schedule: 4-dose regimen at 2, 4, 6, and 12–15 

months of age 

Outcomes Safety: "subjects were followed for adverse events for 14 days 

following each vaccination using validated vaccination report 

card. In both adult and infant cohorts, solicited injection-site 

(local) AEs included redness, swelling, hard lump, and 

pain/tenderness. Solicited systemic AEs in the adult cohort 

included headache, fatigue, muscle pain, and joint pain while 

irritability, drowsiness, hives/welts, and appetite lost were 

solicited in the infant cohort. Serious AEs were collected during 

entire study period and/or study completion. Body temperatures 

(rectal/axillary) were recorded for 7 days following each 

vaccination. Body temperature was also taken days 8–14 

postvaccination if fever was suspected". 

Immunogenicity: "blood was collected approximately 30 days 

postdose 3, pre-dose 4, and 30 days postdose 4. Sera were used to 

measure IgG using pneumococcal electrochemiluminescence 

(Pn-ECL) assay, and opsonophagocytic (OPA) killing activity 

using multiplex OPA (MOPA-4) assay to all 15 vaccine 

serotypes" 

Are there other groups in the 

trial not analysed in this 

review? 

Yes 

Notes Contact with authors: the author (luwy_musey@merck.com) 

was contacted on February 15, 2022 and enquired on the 

followings: 

• How was the blinding of outcome assessors achieved 

• Aluminium manufacturer 

No additional data provided. 

Funding: Merck Sharp & Dohme Corp., a subsidiary of Merck 

& Co., Inc., Kenilworth, NJ (sponsor) 

Risk of bias assessment 

Bias Authors’ judgement Support for judgement 

Random sequence generation  Unclear Not described 

Allocation concealment Unclear Not described 

Blinding of participants and 

personnel 

Unclear Not described 

Blinding of outcome 

assessment 

Safety 

Unclear Masking: triple (Participant, 

Care Provider, Investigator) 

Blinding of outcome 

assessment 

Immunogenicity 

Unclear Masking: triple (Participant, 

Care Provider, Investigator) 

Incomplete outcome data 

Safety 

Low Drop outs < 5% 

Incomplete outcome data 

Immunogenicity 

High Drop outs > 5% 

Selective reporting Low Pre-published protocol. All the 

outcomes were reported. 

NCT02037984 

Other bias Low The trial appeared to be free of 

other issues that could put it at 

risk of bias 

Schwameis 2016 
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Methods Randomised, double-blind, adjuvant-controlled, dose escalation 

first-in-man trial 

Participants Sex: both 

Age: adults 

Ethnicity: white 

Diagnosis: healthy 

Inclusion criteria: "signed informed consent obtained before 

any trial-related activities. Ability to comprehend the full nature 

and purpose of the study, including possible risks and side 

effects; ability to co-operate with the investigator and to comply 

with the requirements of the entire study. Men or women aged 

>18 and <65 years. In female subjects a negative urine pregnancy 

test during screening and the willingness not to become pregnant 

during the entire study period by practising reliable methods of 

contraception. Normal findings in the medical history and by 

physical examination or the investigator considers all 

abnormalities to be clinically irrelevant. Normal laboratory 

values or the investigator considers all abnormalities to be 

clinically irrelevant". 

Exclusion criteria: "treatment with an investigational drug 

within one month prior to this trial. History of immunodeficiency 

or immunosuppressive therapy, known Human 

Immunodeficiency Virus (HIV) infection or Hepatitis B/C 

infection. Drug addiction including alcohol dependence. Inability 

or unwillingness to avoid more than the usual intake of alcohol 

during the 48 hours after vaccination. Blood donations during the 

1st month prior to this study. Recent infection (within 1 week 

prior to visit 1). Relevant history of renal, hepatic, 

gastrointestinal, cardiovascular, respiratory, skin, hematological, 

endocrine, inflammatory or neurological diseases, that in the 

opinion of the investigator may interfere with the aim of the 

study. Ascertained or presumed hypersensitivity to the active 

principle and/or formulations' ingredients; history of anaphylaxis 

to drugs or major allergic reactions in general, which the 

investigator considers may compromise the safety of the 

volunteers. Clinically relevant abnormal laboratory values 

indicative of physical illness or signs and symptoms of relevant 

autoimmunity. Use of medication during 2 weeks before the visit 

1, which the investigator considers may affect the validity of the 

study except hormonal contraception in female subjects; prior to 

taking any medication during 72 h prior to visit 1, the study 

center should be consulted. Pregnancy (positive pregnancy test at 

screening or during study phase), lactation or unreliable 

contraception in female subjects with child-bearing potential. 

Subjects with any condition, which in the opinion of the 

investigator makes the subject unsuitable for inclusion. Inability 

or unwillingness to provide informed consent and to abide by the 

requirements of the study. Baseline TSST-1 Ab titer > 1:2000" 

Interventions Vaccine type: recombinant toxic shock syndrome toxin (rTSST)-

1 variant vaccine 

Arms extracted: Al(OH)3 1mg; Al(OH)3 600 mcg; Al(OH)3 

200 mcg 

Aluminium concentration: 1 mg, 600 mcg, 200 mcg 

Aluminium type: aluminium hydroxide 

Aluminium manufacturer: Biomedizinische Forschungs GmbH 
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Vaccination schedule: participants were vaccinated 

intramuscularly on days 0 and 42 

Outcomes Safety: "the primary study endpoint was safety and tolerability of 

the rTSST-1v vaccine in the safety population through day 70". 

Immunogenicity: "the secondary outcome measure was 

immunogenicity on day 14 in the per-protocol population 

confirmed by the presence of antibodies against rTSST-1v 

measured by ELISA IgG and antibody functionality assessed by 

thymidine incorporation assay and PCR to test for TSST-1-

dependent T-cell activation and interleukin-2 gene expression in 

vitro" 

Are there other groups in the 

trial not analysed in this 

review? 

Yes 

Notes Contact with authors: the author 

(martha.eibl@meduniwien.ac.at) was contacted on February 15 

2022 and enquired on the followings for each of the aluminium 

arms (results is the publication are pooled for all the arms): 

• All-cause mortality 

• Proportion of participants with one or more serious 

adverse events 

• Proportion of participants with one or more non-serious 

adverse events 

• Serological response 

No additional data provided. 

Funding: Biomedizinische Forschungs GmbH 

Risk of bias assessment 

Bias Authors’ judgement Support for judgement 

Random sequence generation  Low Participants were randomly 

assigned by block 

randomisation (block sizes of 

three and 12). Randomisation 

was done by a pharmacist 

at the trial site using opaque, 

sealed envelopes containing 

consecutive participant 

numbers with the particular 

group allocation and vaccine 

volume 

Allocation concealment Low Trial investigators and 

participants were masked to 

group allocation. The trial 

drugs were likewise prepared 

by a pharmacist not otherwise 

involved in the trial and 

delivered in ready-to-use 

syringes to the investigator 

Blinding of participants and 

personnel 

Low Trial investigators and 

participants were masked to 

group allocation. The trial 

drugs were likewise prepared 

by a pharmacist not otherwise 

involved in the trial and 
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delivered in ready-to-use 

syringes to the investigator 

Blinding of outcome 

assessment 

Safety 

Low Trial investigators and 

participants were masked to 

group allocation. The trial 

drugs were likewise prepared 

by a pharmacist not otherwise 

involved in the trial and 

delivered in ready-to-use 

syringes to the investigator. 

Safety monitoring was the 

investigator’s responsibility 

Blinding of outcome 

assessment 

Immunogenicity 

Low Analysis of serological 

endpoints was done by 

employees of the funder in a 

blinded fashion under GLP 

conformity 

Incomplete outcome data 

Safety 

Unclear Not reported 

Incomplete outcome data 

Immunogenicity 

Unclear Not reported 

Selective reporting Low Pre-published protocol. 

NCT02340338 

Other bias Low The trial appeared to be free of 

other issues that could put it at 

risk of bias 

Theeten 2005 

Methods Randomised trial with balanced allocation (1:1:1) in three 

parallel groups 

Participants Sex: both 

Age: adolescents 

Ethnicity: mixed 

Diagnosis: healthy 

Inclusion criteria: "healthy adolescents. Subjects were to have 

received, to the best of their knowledge, primary and booster 

immunisation according to the Belgian vaccination schedule 

(DTPw vaccine at 3, 4, 5 months and 13 months of age, DT 

vaccine at 6 years of age)". 

Exclusion criteria: "subjects had to be free of obvious health 

problems as established by medical history and clinical 

examination (including axillary body temperature) before 

entering into the trial. Specific exclusion criteria for enrolment 

were: history of neurologic disease, immunosuppression, 

previous or intercurrent diphtheria, tetanus or pertussis disease, 

vaccination against these diseases within the previous five years, 

previous vaccination with a meningococcal conjugate vaccine 

(because these contain diphtheria or tetanus toxoid as carrier, 

which could influence the booster response of the study vaccine). 

Other exclusion criteria included receipt of blood products in the 

previous 3 months, administration of any other vaccine from 30 

days before to 30 days after administration of the study vaccine, 

known hypersensitivity to a component of the study vaccine or 

history of any serious adverse reaction following DTPw 

vaccination" 
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Interventions Vaccine type: dTpa vaccine 

Arms extracted: vaccine + 500 mcg aluminium; vaccine + 300 

mcg aluminium; vaccine + 133 mcg vaccine 

Aluminium concentration: 500 mcg, 300 mcg, 133 mcg 

Aluminium type: aluminium hydroxide 

Aluminium manufacturer: GSK 

Vaccination schedule: one dose intramuscularly into the non-

dominant deltoid muscle 

Outcomes Safety: "subjects self-monitored adverse events using a diary 

card to record local redness, swelling and pain, and systemic 

symptoms of fatigue, fever (temperature ≥ 37.5 ◦C by oral or 

axillary route), headache, malaise and vomiting, occurring on the 

day of vaccination and during 14 subsequent days, with 

indication of intensity. The investigator assessed the relationship 

of any general symptoms to vaccination. The follow-up period 

for unsolicited symptoms, serious adverse events and the use of 

concomitant medication was 30 days. Subjects were asked to 

contact the study personnel and return to the study centre for 

assessment in case of large swelling reactions (diameter >100 

mm, or, diffuse swelling, or, noticeable increase in limb 

circumference) at injection site". 

Immunogenicity: "antibodies against diphtheria and tetanus 

toxoids were measured using a modified sandwich ELISA assay 

and expressed in International Units per millilitre (IU/ml), with 

respect to a reference serum. Pertussis antibodies (anti-PT, anti 

FHA and anti-PRN) were measured using an ELISA assay and 

expressed in ELISA units per millilitre (El.U/ml), with an assay 

cut-off of 5 El.U/ml.The immunogenicity of the three vaccine 

formulations was assessed by investigating booster response rates 

to all vaccine antigens and geometric mean antibody 

concentrations elicited by each of the formulations" 

Are there other groups in the 

trial not analysed in this 

review? 

No 

Notes Contact with authors: the author 

(heidi.theeten@uantwerpen.be) was contacted on February 15, 

2022 and enquired on the followings for each of the aluminium 

arms (results is the publication are pooled for all the arms): 

• Trial funding 

• All-cause mortality 

• Proportion of participants with one or more serious 

adverse events (there are 3 mentioned in the publication 

but not assigned per trial arm) at maximum follow-up 

• Proportion of participants with one or more non-serious 

adverse events at maximum follow-up 

No additional data provided. 

Funding: not reported 

Risk of bias assessment 
Bias Authors’ judgement Support for judgement 

Random sequence generation  Unclear Not described 

Allocation concealment Unclear Not described 

Blinding of participants and 

personnel 

Unclear Not described 



35 
 

Blinding of outcome 

assessment 

Safety 

Low Due to the different visual 

characteristics of the liquid 

formulations the trial was 

observer-blind: the vaccine 

was administered 

by a different person from the 

observer designated to perform 

the safety follow-up 

Blinding of outcome 

assessment 

Immunogenicity 

Low All serological assays were 

performed in a blinded fashion 

Incomplete outcome data 

Safety 

Low Drop outs < 5% 

Incomplete outcome data 

Immunogenicity 

Low Drop outs < 5% 

Selective reporting High No pre-published protocol. 

There were serious adverse 

events but those were not 

allocated per trial arm 

Other bias Low The trial appeared to be free of 

other issues that could put it at 

risk of bias 

Villa 2006 

Methods Phase II, randomised, multi-center, double-blind, placebo-

controlled trial 

Participants Sex: females 

Age: mixed 

Ethnicity: mixed 

Diagnosis: healthy 

Inclusion criteria: "to enrich the trial population for HPV-naıve 

women, only non-pregnant, healthy women who reported no 

prior abnormal Pap smears of low-grade squamous intraepithelial 

lesion or worse, and reported a lifetime history of four or fewer 

male sex partners were enrolled. Women who were anti- HPV 

seropositive (i.e., had developed immune responses to an HPV 

infection) and women who were HPV DNA positive (i.e., had 

evidence of ongoing HPV infection) were enrolled". 

Exclusion criteria: "among virgins, enrolment was limited to 

those women who were ≥18 years of age and seeking 

contraception. This trial did not exclude subjects with prior or 

ongoing HPV infection of any type" 

Interventions Vaccine type: placebo  

Arms extracted: placebo 450 mcg aluminium; placebo 225 mcg 

aluminium 

Aluminium concentration: 450 mcg; 225 mcg 

Aluminium type: amorphous aluminium hydroxyphosphate 

sulfate adjuvant (AAHS) 

Aluminium manufacturer: Merck Research Laboratories, West 

Point, PA 

Vaccination schedule: day 1, Month 2, and Month 6, given as a 

0.5mL intramuscular injection 

Outcomes Safety: "temperatures were recorded orally for 5 days following 

each injection. All adverse experiences were collected daily by 
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the participant on aVaccination Report Card for 14 days 

following each vaccination. 

Immunogenicity: Serum antibodies to HPV 6, 11, 16 and 18 

were measured using a competitive radioimmunoassay (cRIA) or 

a competitive Luminex immunoassay (cLIA) in both vaccine and 

placebo groups. Serum samples were obtained from all subjects 

at day 1 and at Months 2, 3, 6, 7, 12, 18, 24, 30, and 36" 

Are there other groups in the 

trial not analysed in this 

review? 

Yes 

Notes Contact with authors: the author (alfred_saah@merck.com) 

was contacted on February 15, 2022 and enquired on the 

followings for each of the aluminium arms (results is the 

publication are pooled for all the arms): 

• GMT and confidence intervals for each trial arms at 

maximum follow 

No additional data provided. 

Funding: Merck Research Laboratories, a Division of Merck & 

Company Inc. 

Risk of bias assessment 

Bias Authors’ judgement Support for judgement 

Random sequence generation  Unclear Not described 

Allocation concealment Unclear Not described 

Blinding of participants and 

personnel 

Low Subjects, investigators (and 

their staff), HPV vaccine 

clinical, data management, 

statistics, regulatory, and 

quality assurance personnel at 

the Sponsor, Pathology Panel 

members, and laboratory 

personnel conducting the PCR 

and serology assays were not 

informed of individual 

vaccination allocations until 

the end of the trial 

Blinding of outcome 

assessment 

Safety 

Low With the exception of a 

designated unblinded 

statistician, in-house blinding 

was maintained until the 

completion of the trial. The 

designated unblinded 

statistician was appointed to 

perform the safety and 

immunogenicity interim 

analysis on data through the 

Month 7 time point. Subjects, 

investigators (and their staff), 

HPV vaccine clinical, data 

management, statistics, 

regulatory, and quality 

assurance personnel at the 

Sponsor, Pathology Panel 

members, and laboratory 

personnel conducting the PCR 
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and serology assays were not 

informed of individual 

vaccination allocations until 

the end of the trial 

Blinding of outcome 

assessment 

Immunogenicity 

Low With the exception of a 

designated unblinded 

statistician, in-house blinding 

was maintained until the 

completion of the trial. The 

designated unblinded 

statistician was appointed to 

perform the safety and 

immunogenicity interim 

analysis on data through the 

Month 7 time point. Subjects, 

investigators (and their 

staff),HPVvaccine clinical, 

data management, statistics, 

regulatory, and quality 

assurance personnel at the 

Sponsor, Pathology Panel 

members, and laboratory 

personnel conducting the PCR 

and serology assays were not 

informed of individual 

vaccination allocations until 

the end of the trial 

Incomplete outcome data 

Safety 

Low Drop outs < 5% 

Incomplete outcome data 

Immunogenicity 

Low Drop outs < 5% 

Selective reporting Unclear No pre-published protocol 

Other bias Unclear The trial appeared to be free of 

other issues that could put it at 

risk of bias 
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ADDITIONAL INFORMATION AND ANALYSES ON THE 

OUTCOMES 

 

 

Comparison 1 – Higher vs lower aluminium concentration 
 

Individual serious adverse events 

 

Comparison 1. Individual serious adverse events reported by the included trials 

Type of serious adverse event Trial Trial Group 
Events / 

analysed 

Chlamydial cervicitis August 2017 400 mcg aluminium phosphate (2 doses) 1/89 

Pneumonia August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Sepsis August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Borderline mucinous tumour of 

ovary August 2017 400 mcg aluminium phosphate (2 doses) 1/89 

Ovarian germ cell teratoma 

benign  August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Squamous cell carcinoma of the 

cervix August 2017 800 mcg aluminium phosphate (2 doses) 1/91 

Brain injury August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Abortion spontaneous 
August 2017 400 mcg aluminium phosphate (1 dose) 1/89 

August 2017 200 mcg aluminium phosphate (1 dose) 1/90 

Ectopic pregnancy August 2017 400 mcg aluminium phosphate (1 dose) 1/89 

Anxiety August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Borderline personality disorder August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Major depression August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Suicidal ideation August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Suicide attempt August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Calculus ureteric August 2017 800 mcg aluminium phosphate (2 doses) 1/91 

Dysfunctional uterine bleeding August 2017 800 mcg aluminium phosphate (2 doses) 1/91 

Pneumonia aspiration August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Gastroenteritis viral 
Rupp 2019 250 mcg aluminium phosphate 0/50 

Rupp 2019 125 mcg aluminium phosphate 1/50 
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Individual adverse events 

 

Injection site pain 
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Injection site redness 
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Injection site swelling 
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Headache 
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Fatigue 
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Gastro-intestinal 
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Fever 
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Injection site bruising 
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Diarrhea 

 

 

Vomiting 
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Injection site pruritus 
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Nasopharyngitis 

 

 

Sinusitis 
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Upper respiratory tract infection 

 

 

Viral infection 
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Viral upper respiratory tract infection 

 

 

Decreased appetite 
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Dizziness 
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Insomnia 

 

 

Cough 
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Nasal congestion 

 

 

Oropharyngeal pain 
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Rhinorrhea 

 

 

Rash 
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Injection site erythema 
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81 different types of adverse events not considered serious were reported by one trial 

 

Adverse event  

 

Trial 

Mucsle pain August 2017 

Nausea August 2017 

Joint pain August 2017 

Chills August 2017 

Anaemia August 2017 

Abdominal pain August 2017 

Abdominal pain upper August 2017 

Influenzae-like illness August 2017 

Gastroenteritis August 2017 

Gastroenteritis viral August 2017 

Influenzae August 2017 

Pharyngitis August 2017 

Pharyngitis streptococal August 2017 

Tonsilitis August 2017 

Urinary tract infection August 2017 

Ligament strain August 2017 

Alanine aminitransferase increased August 2017 

Blood pressure diastolic increased August 2017 

Haemoglobin decreased August 2017 

Respiratory rate increased August 2017 

Arthralgia August 2017 

Back pain August 2017 

Myalgia August 2017 

Neck pain August 2017 

Dysmenorrhea August 2017 

Throat irritation August 2017 

Injection site reaction Villa 2006 

Plagiocephaly Rupp 2019 

Cerumen impaction Rupp 2019 

Ear pain Rupp 2019 

Dacryostenosis acquired Rupp 2019 

Eye discharge Rupp 2019 

Lacrimation increased Rupp 2019 

Constipation Rupp 2019 

Flatulence Rupp 2019 

Gastrooesophageal reflux disease Rupp 2019 

Infantile spitting up Rupp 2019 

Stomatitis Rupp 2019 

Teething Rupp 2019 

Injection site induration Rupp 2019 

Injection site macule Rupp 2019 
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Injection site nodule Rupp 2019 

Pain Rupp 2019 

Bronchiolitis  Rupp 2019 

Candida infection Rupp 2019 

Croup infectious Rupp 2019 

Hand-foot-and-mouth disease Rupp 2019 

Impetigo Rupp 2019 

Injection site abscess Rupp 2019 

Lower respiratory tract infection Rupp 2019 

Metapneumovirus infection Rupp 2019 

Oral candidiasis Rupp 2019 

Otitis media Rupp 2019 

Otitis media acute Rupp 2019 

Otitis media chronic Rupp 2019 

Pharyngitis streptococcal Rupp 2019 

Respiratory syncytial virus bronchiolitis Rupp 2019 

Rhinitis Rupp 2019 

Viral rash Rupp 2019 

Accidental overdose Rupp 2019 

Arthropod bite Rupp 2019 

Body temperature increased Rupp 2019 

Stool pH decreased Rupp 2019 

Abnormal weight gain Rupp 2019 

Cow's milk intolerance Rupp 2019 

Pain in extremity Rupp 2019 

Haemangioma Rupp 2019 

Somnolence Rupp 2019 

Abnormal behaviour Rupp 2019 

Irritability Rupp 2019 

Respiratory disorder Rupp 2019 

Sneezing Rupp 2019 

Dermatitis atopic Rupp 2019 

Dermatitis contact Rupp 2019 

Dermatitis diaper Rupp 2019 

Eczema Rupp 2019 

Macule Rupp 2019 

Rash generalised Rupp 2019 

Seborrhoea Rupp 2019 

Seborrhoeic dermatitis Rupp 2019 

Urticaria Rupp 2019 

  



59 
 

Serological response 

 

 

 

For the serological response, we used the geometric mean concentration or titer (GMC or GMT) 

extracted from the first assay reported in the journal publication by the trialists. If a trial tested 

multiple antigens, we included data from the first antigen of the first assay as presented in the 

publication. 

For the meta-analysis of serological response, we transformed the GMT in the following way: we 

calculated the natural Log for both the GMT (or GMC) and for the CI. If standard deviations (SDs) 

were not reported, we obtained them from the CI: we first calculated a t-value from the number of 

participants (n) analysed for that outcome (t-value = TINV(1-0.95; n-1), and then we calculated the 

SD as follows: (SQRT(n))*(LogCIhigh-LogCIlow) / t value). In the meta-analysis, we plotted the 

GMT (or GMC) multiplied by -1 and the SD calculated as described above. When imputing the SD 

due to lack of reporting of CI by the trialists, an average SD was calculated from the other trials that 

was supposed to be used in the meta-analysis and presented in sensitivity analyses. 
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Comparison 2 – Higher versus lower number of doses of aluminium 

adjuvant 

 

All-cause mortality 
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Serious adverse events 
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Individual serious adverse events 

 

Comparison 2. Individual serious adverse events reported by the included trials 

Type of serious adverse event Trial Trial Group 
Events / 

analysed 

Chlamydial cervicitis August 2017 400 mcg aluminium phosphate (2 doses) 1/89 

Pneumonia August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Sepsis August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Borderline mucinous tumour of 

ovary August 2017 400 mcg aluminium phosphate (2 doses) 1/89 

Ovarian germ cell teratoma 

benign  August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Squamous cell carcinoma of the 

cervix August 2017 800 mcg aluminium phosphate (2 doses) 1/91 

Brain injury August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Abortion spontaneous 
August 2017 400 mcg aluminium phosphate (1 dose) 1/89 

August 2017 200 mcg aluminium phosphate (1 dose) 1/90 

Ectopic pregnancy August 2017 400 mcg aluminium phosphate (1 dose) 1/89 

Anxiety August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Borderline personality disorder August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Major depression August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Suicidal ideation August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Suicide attempt August 2017 800 mcg aluminium phosphate (1 dose) 1/93 

Calculus ureteric August 2017 800 mcg aluminium phosphate (2 doses) 1/91 

Dysfunctional uterine bleeding August 2017 800 mcg aluminium phosphate (2 doses) 1/91 

Pneumonia aspiration August 2017 800 mcg aluminium phosphate (1 dose) 1/93 
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Adverse events 

 

 

 

Adverse events – Trial Sequential Analysis 
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Individual adverse events 

 

26 different types of adverse events not considered serious were reported by one trial. 

 

Adverse event  

 

Trial 

Muscle pain August 2017 

Nausea August 2017 

Joint pain August 2017 

Chills August 2017 

Anaemia August 2017 

Abdominal pain August 2017 

Abdominal pain upper August 2017 

Influenzae-like illness August 2017 

Gastroenteritis August 2017 

Gastroenteritis viral August 2017 

Influenzae August 2017 

Pharyngitis August 2017 

Pharyngitis streptococal August 2017 

Tonsilitis August 2017 

Urinary tract infection August 2017 

Ligament strain August 2017 

Alanine aminotransferase increased August 2017 

Blood pressure diastolic increased August 2017 

Haemoglobin decreased August 2017 

Respiratory rate increased August 2017 

Arthralgia August 2017 

Back pain August 2017 

Myalgia August 2017 

Neck pain August 2017 

Dysmenorrhea August 2017 

Throat irritation August 2017 
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Serological response 
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Comparison 3 – Aluminium phosphate versus aluminium hydroxide 
 

All-cause mortality 

 

 

Serious adverse events 
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Adverse events 

 

 

 

Adverse events – Trial Sequential Analysis 
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Individual adverse events 

Three different types of adverse events not considered serious were reported by one trial. 

 

Adverse event  

 

Trial  
Muscle stiffness Leroux-Roels 2013 

Soreness Leroux-Roels 2013 

Malaise Leroux-Roels 2013 
 

 

  

 
 

  

Serological response 
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW 
 

1. We did not specifically search for observational studies (quasi-randomised studies; cohort studies; 

and patient series), and we abandoned our plan to provide a narrative account of such data. 

 

2. We planned to include data from EMA, the FDA, other regulatory authorities, and pharmaceutical 

companies' trial registries. However, due to difficulties encountered during our process and work, 

we did not receive any data. First, the regulatory authorities and pharmaceutical companies' trial 

registries did not allow sharing data on products that did not achieve licenses for the markets. 

Second, our requests for published or unpublished clinical study reports assessing any aluminium 

containing vaccines (licensed for use in Europe and US or not yet/any more licensed) was 

incompatible with the requirements of the EMA and the FDA to indicate the name(s) of any 

licensed vaccine(s) for which we were seeking clinical study reports and, for each named product, 

to specify each clinical study for which we were seeking the clinical study report. 

 

3. We planned to include particle size (nanosize or microsize as described by trialists or 

manufacturers) as a covariate in meta-regression to assess whether particle size influences the 

effect of aluminium adjuvant administration on outcomes. However, due to lack of relevant data, 

we could not perform this analysis. 
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