Online only Supplementary Material

A.1: Detailed search strategy
A.2: Quality assessment composite grading tool
A.3: Study characteristics of all 15 studies included in the systematic review
A.4: Quality assessment of all 15 eligible studies included in the qualitative analyses.
A.5. Articles excluded with reasons, based on full text assessment.







A.1: Detailed search strategy
	Database
	Search string
	Details
	Date of most recent search
	Number of hits

	PubMed
	(“Microbiota“[Mesh] OR microbiome[tiab] OR microbiota[tiab] OR flora[tiab] OR microflora[tiab] OR “vaginitis”[Mesh] OR vaginitis[tiab] OR vaginosis[tiab] OR dysbiosis[tiab] OR dysbacteriosis[tiab]) AND (vaginal[tiab] OR vagina[tiab] OR cervix[tiab]  OR cervical[tiab] OR cervicovaginal[tiab]  OR female[tiab] OR women[tiab] OR woman[tiab]) AND ("Alphapapillomavirus"[Mesh] OR HPV[tiab] or human papillomavirus[tiab] OR human papilloma virus[tiab] OR "Uterine Cervical Neoplasms"[Mesh] OR cancer[tiab] OR dysplasia[tiab] OR neoplasia[tiab] OR squamous intraepithelial lesions[tiab]  OR LSIL[tiab]  OR HSIL[tiab]  OR CIN[tiab])
	
	11-jun-18
	933

	Web of Science
	(microbiome OR microbiota OR flora OR microflora OR vaginitis OR vaginosis OR dysbiosis OR dysbacteriosis) AND (vaginal OR vagina OR cervix  OR cervical OR cervicovaginal  OR female OR women OR woman) AND (Alphapapillomavirus OR HPV or “human papillomavirus” OR "Uterine Cervical Neoplasms" OR cancer OR dysplasia OR neoplasia OR “squamous intraepithelial lesions”  OR LSIL  OR HSIL  OR CIN)
	Search on topic
	11-jun-18
	1043

	Embase
	('microbiome'/exp/mj OR 'microbiota'/exp/mj OR 'flora'/exp/mj OR 'microflora'/exp/mj OR 'vaginitis'/exp/mj OR 'vaginosis'/exp/mj OR 'dysbiosis'/exp/mj OR 'dysbacteriosis'/exp/mj) AND (vaginal OR 'vagina'/exp/mj OR cervix  OR cervical OR cervicovaginal  OR 'female'/exp/mj OR 'women'/exp/mj OR 'woman'/exp/mj) AND ('alphapapillomavirus'/exp/mj OR 'hpv'/exp/mj OR ('human'/exp/mj AND 'papillomavirus'/exp/mj) OR ('uterine'/exp/mj AND cervical AND 'neoplasms'/exp/mj) OR 'cancer'/exp/mj OR 'dysplasia'/exp/mj OR 'neoplasia'/exp/mj OR (squamous AND intraepithelial AND lesions) OR 'lsil' OR 'hsil' OR 'cin')
	Advanced search: map to preferred term in Emtree & explode using narrower Emtree terms – limit to major focus.
	11-jun-18
	249

	Cinahl
	(microbiome OR microbiota OR flora OR microflora OR vaginitis OR vaginosis OR dysbiosis OR dysbacteriosis) AND (vaginal OR vagina OR cervix  OR cervical OR cervicovaginal  OR female OR women OR woman) AND (Alphapapillomavirus OR HPV or “human papillomavirus” OR "Uterine Cervical Neoplasms" OR cancer OR dysplasia OR neoplasia OR “squamous intraepithelial lesions”  OR LSIL  OR HSIL  OR CIN)
	Search on title or abstract
	11-jun-18
	66

	Cochrane
	(microbiome OR microbiota OR flora OR microflora OR vaginitis OR vaginosis OR dysbiosis OR dysbacteriosis) AND (vaginal OR vagina OR cervix  OR cervical OR cervicovaginal  OR female OR women OR woman) AND (Alphapapillomavirus OR HPV or “human papillomavirus” OR "Uterine Cervical Neoplasms" OR cancer OR dysplasia OR neoplasia OR “squamous intraepithelial lesions”  OR LSIL  OR HSIL  OR CIN)
	Advanced search on title, abstract, keywords – no additional studies identified
	11-jun-18
	174


Legend: HPV, human papillomavirus; LSIL, low-grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithelial lesion; CIN, cervical intraepithelial neoplasia



A.2: Quality assessment composite grading tool

	Quality criteria
	Total points

	The inception study had a prospective cohort design (including nested case-control study)
	1 point

	The study sample was representative for the population specified, not necessarily the community or background population
	1 point

	Assessment of vaginal dysbiosis was pursued through Gram-stained based microscopy or a microbiome-wide sequencing approach
	1 point

	The study was adequately powered relative to the incidence of dysbiosis, human papillomavirus [HPV] infection and related laesions 
	1 point

	Potential confounders (including the major confounders smoking, parity, hormonal contraception, Human Immunodeficiency Virus [HIV] and concomitant sexually transmitted infected [STIs]) were properly assessed and accounted for in the analysis 
	0.5 points if several, though not all major confounders were accounted for and 1 point for comprehensive control

	The analysis was based on repeated, serial assessment of vaginal microbiota status and incident HPV and/or related laesions (in contrast to a single follow-up visit)
	1 point

	Intermittent treatment of vaginal dysbiosis and of cervical intraepithelial neoplasia [CIN] was reported and/or accounted for in the analysis 
	0.5 points for each, and hence 1 point for both

	Loss-to-follow-up was not likely to impinge on results (1 point). 
	1 point


A total of 8 points can be assigned to each study, categorized as: 
	1-3: high risk of bias (low-quality evidence)

	4-5: moderate risk of bias (moderate quality evidence)

	6-8: low risk of bias (high-quality evidence)





A.3: Study characteristics of all 15 studies included in the systematic review 
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Legend: AIDS, Acquired immunodeficiency syndrome; ASCUS, Atypical squqmous cells of undetermined origin; CST, Community State Type; CIN, Cervical intraepithelial neoplasia; HIV, Human immunodeficiency virus; HPV, Human papilloma virus; HSIL, High-grade squamous intraepithelial lesions; KOPAC, Dutch alternative classification of cytological changes in cervical smears; LEEP, Loop electrosurical excision procedure; LSIL, Low-grade squamous intreaepithelial lesions; n.a., not applicable; n.r., not reported; Pap smear, Papanicolaou test; PCR, Polymerase chain reaction; RNA, Ribonucleic acid; SIL	Squamous intreaepithelial lesions; STI, Sexually transmitted infection; UK, United Kingdom; USA, United States of America.

A.4: Quality assessment of all 15 eligible studies included in the qualitative analyses.
	
	Mao et al 
	Samoff et al 
	Watts et al
	Engberts et al 
	Lehtovirta et al
	Moscicki et al
	Denslow et al
	King et al 
	Guo et al 
	Oakeshott et al
	Brotman et al
	Reimers et al 
	Di Paola et al 
	Kero et al
	Shannon 
et al

	
	2003 [30] 
	2005
[34]
	2005 [36]
	2007 
[25]
	2008 
[29]
	2010 
[31]
	2011 
[23] 
	2011 [28] 
	2012 [26]
	2012 
[32]
	2014
[22]
	2016
[33]
	2017 
[24]
	2017 
[27]
	2017 
[35]

	Indicator
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Prospective
	+
	+
	+
	–
	–
	+
	+
	+
	–
	+
	+
	+
	+
	+
	+

	Representative sample
	–
	-
	+
	+
	+
	+
	+
	+
	+
	–
	–
	+
	-
	+
	-

	Gram stain or PCR
	–
	+
	+
	–
	–
	–
	–
	+
	–
	+
	+
	+
	+
	+
	+

	Adequately powered
	–
	-
	+
	+
	+
	+
	–
	+
	+
	–
	–
	–
	-
	+
	-

	Control for confounders
	+/-
	-
	+/-
	–
	+/-
	+
	+/-
	+
	–
	+
	–
	+/-
	-
	-
	-

	Serial assessment
	+
	+
	+
	–
	+
	+
	–
	+
	–
	–
	+
	+
	-
	+
	-

	Intermittent treatment
	+/-
	+/-
	+/-
	–
	+/-
	–
	+/-
	+/-
	–
	–
	+/-
	+/-
	-
	-
	-

	Loss-to-follow-up
	–
	-
	+
	+
	+
	+
	+
	+
	+
	–
	–
	+
	+
	–
	+

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Quality score (numerical)
	3/8
	4/8
	7/8
	3/8
	5/8
	6/8
	4/8
	7.5/8
	3/8
	3/8
	3.5/8
	6/8
	3/8
	5/8
	3/8

	Risk of bias (categorical)
	high
	moderate
	low
	high
	moderate
	low
	moderate
	low
	high
	high
	moderate
	low
	high
	moderate
	high


PCR, polymerase chain reaction



10

A.5. Articles excluded with reasons, based on full text assessment: 

In total 33 studies were excluded after screening of the full text. 
· Not longitudinal or the necessary data were incomplete, N=231-22
· No data on HPV, N=123
· Not on the association between bacterial vaginosis and HPV, n=224,25
· On role of bacterial vaginosis in regression/progression of cervical cancer, n=426-29
· Conference abstracts, N=330-32
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