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Table S1. PRISMA checklist

[image: ]PRISMA 2020 Checklist
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Title

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Abstract

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	Paragraphs 1-3

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Paragraph 4

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Paragraph 1

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Paragraph 1

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Paragraph 1

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	Paragraphs 2-3

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	Paragraph 4

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	Paragraph 4

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Paragraph 4, Table S2

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	N/A

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	N/A

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	N/A

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Paragraph 4

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Paragraph 5

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	Paragraph 5

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Paragraph 5

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Paragraph 5

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	N/A

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	Paragraph 5

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Paragraph 1, Fig. 1

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	N/A

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Table S3

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	N/A

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Paragraphs 2-10, 

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	N/A

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Paragraphs 2-10

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	N/A

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	N/A

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	N/A

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	N/A

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Paragraphs 2-8

	
	23b
	Discuss any limitations of the evidence included in the review.
	Paragraph 9

	
	23c
	Discuss any limitations of the review processes used.
	Paragraph 9

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Paragraphs 10,11

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	Materials – Paragraph 1

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Materials – Paragraph 1

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	N/A

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Acknowledgements

	Competing interests
	26
	Declare any competing interests of review authors.
	Declaration of competing interest

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	Data availability













Table S2. Glossary

	Biofilm age
	Period necessary to develop biofilm structures. The higher the time allowed for biofilm formation, the older the biofilm is. 

	In vitro biofilm formation surface
	The surface/material used to form a biofilm in vitro, with specific characteristics including area, roughness, and shape. 

	Burst size
	Average number of phage particles that are produced per one infected bacterium at the end of each life cycle. 

	Genome size
	Size of a phage genome (DNA or RNA) in base pairs.

	Latent period
	The time that a phage takes to infect and reproduce in the bacterial cell, from the moment of injection of phage genome into the host cell until the bacterial lysis with release of new progeny phages.

	Phage family
	Phage taxonomical classification according to the International Committee on Taxonomy of Viruses (ICTV).

	Infection time
	Total time between the application of the phage to the biofilm and the end of the treatment, with evaluation of phage efficacy.

	Biofilm reduction
	Term referred to the treatment outcome, usually evaluated by comparing the characteristics of the biofilm after the phage challenge with a control that is treated only with the treatment solution without phages. 
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                                        Fig. S1. Bacterial species used for biofilm formation.                                                                                      Fig. S2. In vitro biofilm formation surface.
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                               Fig. S3. Biofilm growth medium.                                                                                     Fig. S4. Morphology of the phages used for biofilm control.
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               Fig. S5. Solution for phage application.                                                                                                     Fig. S6. Biofilm assessment method.


b)
c)
a)

[image: ][image: ][image: ]

Fig. S7. Comparative analysis between bacterial species and: CFU log reduction (a), percentage of biomass reduction (b), and percentage of metabolic activity reduction (c).
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Fig. S8. Comparative analysis between in vitro biofilm formation method and: CFU log reduction (a), percentage of biomass reduction (b), and percentage of metabolic activity reduction (c).
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Fig. S9. Comparative analysis between the use of agitation and: CFU log reduction (a), percentage of biomass reduction (b), and percentage of metabolic activity reduction (c). Statistically significant difference between the variables is marked with *** for p < 0.001.
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Fig. S10. Comparative analysis between biofilm growth medium and: CFU log reduction (a), percentage of biomass reduction (b), and percentage of metabolic activity reduction (c). Statistically significant differences between the variables are marked with * for p < 0.05, ** p < 0.01, and *** for p < 0.001.
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Fig. S11. Comparative analysis between phage morphology and: CFU log reduction (a), percentage of biomass reduction (b), and percentage of metabolic activity reduction (c). Statistically significant differences between the variables are marked with *** for p < 0.001 and NS when no statistically significant difference was found.
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Fig. S12. Comparative analysis between the solution used for phage application and: CFU log reduction (a), percentage of biomass reduction (b), and percentage of metabolic activity reduction (c). Statistically significant differences between phage application solution are marked with * for p < 0.05, ** p < 0.01, *** for p < 0.001, and NS when no statistically significant difference was found.



image4.png
Biofilm growth medium

0
Tves|  mm—s %
0
TSB/SWF ﬁ %
0
Tse I —2E %

0
RPMI 1640 0'1 %

0,

NB{ o2 %
0,
wa{ 3%

| 02 %

wie{ SR %
MEM - ﬂ %
] 2 %
CAMHB - i%
sHi{ b4 %

0 10 20 30
Percent (%)




image5.png
Phage Morphology

Siphoviridae q

Podoviridae -

Myoviridae q

Microviridae

%

%

%

7 %

o4

10

Percent (%)

20





image6.png
Solution for phage application

rich media q

others q

lysate q

buffer 5

%

%

o4

10 20 30
Percent (%)

40





image7.png
Solution for phage application

Others q

CFU Log reduction q

% Metabolic activity reduction q

% Biomass reduction -

%

o4

10

20

30
Percent (%)

40

50





image8.png
10
— -
— 0

L ‘dds snasod0jAydels

| “dds e|jsuowies

| "dds seuowopnasd

| “dds snajoid

L "dds ejjaisgary

L "dds eiyousyosy

Bacterial group (converted)

| "dds snasoooisjug

| “dds wnipuison

| "dds seuowoiay

| “dds Jsjoeqojeuloy

< N
uononpas 6o N4




image9.png
L -dds ouqia

L ‘dds snoooooydans

L ‘dds snasod0jAydels

L -dds ejlouowies

L ‘dds seuowopnasd

L -dds snsjold

L -dds ejja1sgary

L ‘dds wnusjoeqone|4

L -dds eiyouayosy

Bacterial group (converted)

L ‘dds snoooooisjug

L -dds Jejoeqosin

L -dds Jeyoeqiebaibby

L ‘dds seuowoloy

L -dds Jejoeqojauloy

100 4

T
0
~

uononpal ssewolg %

T
[te]
N

04




image10.png
—
g
i

-
U

T
o
o
=

T T T
0 (=3 ['e]
~ 0 N

uononpali AJAOE 210GEIBIN %

04

“dds snao020jAydeis

“dds seuowopnasd

“dds snejoid

“dds ejjeIsqary

“dds eiyousyosy

“dds Jsjoeqojeulny

Bacterial group (converted)




image11.png
CFU Log reduction

s

catheter pieces drip flow reactors glass beads pvc couponstainless-steel coupons Well plate NA
In vitro biofilm formation method (converted)





image12.png
% Biomass reduction

100 4

7519

501

25+

L.

nephrophane membrane

pvc coupons stainless-steel coupons Well plate NA
In vitro biofilm formation method (converted)





image13.png
% Metabolic activity reduction

100 4

7519

501

Well Iplate
In vitro biofilm formation method (converted)





image14.png
CFU Log reduction

Agitation (converted)





image15.png
% Biomass reduction

100 4

7519

501

25+

Yes

Agitation (converted)





image16.png
Hkk

Yes

120

T
[=3
(=]

T T
(= (=3
© ]

uononpali AJAOE 210GEIBIN %

Agitation (converted)




image17.png
CFU Log reduction
N

N
L

Hkk

.
[

- ]

Hkk

¢ .

8-

NB

BHI LB
Biofilm growth medium (converted)

TSB/SWF

TSB





image18.png
% Biomass reduction

1204

Hkk

T3

T3

*x

Hkk

| ——
90 [ 1 il
| |
.
.
*Fr
6017 wxk
[ ]
o
BHI TSB NB TYES MEM LB MHB

Biofilm growth medium (converted)





image19.png
% Metabolic activity reduction

120

901

60

Hkk

Hkk

—

NB

LB TSB
Biofilm growth medium (converted)

CAMHB





image20.png
CFU Log reduction
N

N
L

Hkk

Hkk

NS.

Podovirus

Myo{lirus
Phage Morphology (converted)

Siphovirus





image21.png
% Biomass reduction’

901

60

301

Hkk

NS.

Hkk

Myovirus

Siphovirus

Phage Morphology (converted)

Podovirus





image22.png
% Metabolic activity reduction

NS.

' 1

I NS. I

[ |
90
601
30
0

Myovirus Podovirus Siphovirus

Phage Morphology (converted)





image23.png
CFU Log reduction
N

N
L

Hkk

Hkk

NS.

lysate

rich r;ledia
Solution for phage application (converted)

buffer





image24.png
% Biomass reduction

1204 *kk

NS.

Hkk

901

60

301

rich r;ledia buflfer Iyslate
Solution for phage application (converted)




image25.png
% Metabolic activity reduction

120

901

60

*x

Hkk

rich media

lysate

Solution for phage application (converted)

buffer





image1.jpeg




image2.png
Vibrio spp. i%
Streptococcus spp. H %
Staphylococcus spp. | EE—— " /0
Salmonella spp. - d %
Pseudomonasspp. | e 2l
Proteus spp. | IEE— 7
Kebsiela spp. | I
Flavobacterium spp. - ﬂ %
Escherichia spp. | — I /°
Enterococcus spp. d %

0,
Clostridium spp. q H %
0.3 %

Bacterial group

Citrobacter spp. -

0,
Aggregatibacter spp. ik
0,
Aeromonas spp. 7 ﬂ %

0,
Acinetobacter spp. 1 ik

0 5 10 15 20
Percent (%)




image3.png
0,
. %
stainless-steel coupons -

0.2] %

pvc coupons -

0,
nephrophane membrane 1" %

. %
glass coverslips q

0,
glass beads . %

0.1 %

In vitro biofilm formation method

drip flow reactors 4

0,
catheter pieces - 1 ' %

0 20 40 60 80
Percent (%)




