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[bookmark: OLE_LINK3]eTable 1. PRISMA2020 checklist
	[bookmark: _Hlk119496530]Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	2

	INTRODUCTION 
	

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

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

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	4

	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.
	4

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	4, 5

	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.
	4, 5

	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.
	5

	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.
	5

	
	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.
	5

	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.
	5

	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.
	5, 6

	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)).
	5, 6

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	5, 6

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	5, 6

	
	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.
	5, 6

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	5, 6

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	5, 6

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	5, 6

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	5, 6

	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.
	6, Fig 1

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	6

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	6, Tab 1

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	7, supplemental material 4

	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.
	7, 8, Fig 3

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	7, 8, supplemental material 3

	
	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.
	7, 8, Fig 2-4

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	7, 8

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	7, 8

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	8

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	7, 8, Fig 2-4

	DISCUSSION
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	8, 9, 10

	
	23b
	Discuss any limitations of the evidence included in the review.
	10, 11

	
	23c
	Discuss any limitations of the review processes used.
	10, 11

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	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.
	4

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	4

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	4

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	12

	Competing interests
	26
	Declare any competing interests of review authors.
	12

	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.
	12


From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71
For more information, visit: http://www.prisma-statement.org/ 

eTable 2. Database search strategy
	No.
	Strategy

	#1
	“Leptospirosis” OR “Leptospiroses” OR “Leptospira” OR “Leptospiras” OR “Leptospirae” OR “Weil's disease” OR “Leptospires”

	#2
	“Doxycycline” OR “Amoxicillin” OR “Cefuroxime” OR “Azithromycin” OR “Erythromycin” OR “Clarithromycin” OR “Ceftriaxone” OR “Cefotaxime” OR “Chloramphenicol” OR “Penicillin” OR “Kanamycin” OR “Norfloxacin” OR “Ofloxacin” OR “Pefloxacin” OR “Cephaloridine” OR “Enoxacin” OR “Cefoxitin” OR “Fleroxacin” OR “Spectinomycin” OR “Cefixime” OR “Cefpodoxime” OR “Sitafloxacin” OR “Ciprofloxacin” OR “Tetracycline” OR “Rifampicin” OR “Telithromycin” OR “Levofloxacin” OR “Minocycline” OR “Aureomycin” OR “Cephalosporin” OR “Benzylpenicillin”

	#3
	“therapy” OR “treatment” OR “cure” OR “drug” OR “antibiotic” OR “antimicrobial”

	#4
	“randomized controlled trial” OR “controlled clinical trial” OR random allocation” OR “double-blind” OR “single-blind” OR “case report” OR retrospective" OR “prospective” OR “observational” OR “comparison” OR “comparative”

	#5
	AND #2 AND #3 AND #4



eTable 3. Assessment of risk of bias
	Study ID
	Risk of bias

	
	Selection bias (random)
	Selection bias (allocation)
	Performance bias
	Detection bias
	Attrition bias
	Reporting bias
	Other bias

	Fairburn AC (1956)
	Unclear
	Low risk
	Low risk
	Unclear
	Low risk
	Unclear
	Low risk

	Ross Russell RW (1958)
	High risk
	High risk
	High risk
	Unclear
	Unclear
	Unclear
	Low risk

	McClain (1984)
	Low risk
	Low risk
	Low risk
	Low risk
	Low risk
	Unclear
	Low risk

	Watt G (1988)
	Unclear
	Unclear
	Unclear
	Unclear
	Low risk
	Unclear
	Low risk

	Edwards CN (1988)
	Low risk
	High risk
	Unclear
	Unclear
	Low risk
	Unclear
	Low risk

	Daher EF (2000)
	High risk
	High risk
	High risk
	High risk
	Low risk
	Unclear
	Low risk

	Costa E (2003）
	Unclear
	Unclear
	Unclear
	Unclear
	Unclear
	Unclear
	Low risk

	Panaphut T (2003)
	Low risk
	Low risk
	High risk
	Low risk
	Low risk
	Unclear
	Low risk

	Suputtamongkol Y (2004)
	Low risk
	Low risk
	High risk
	High risk
	Low risk
	Unclear
	Low risk

	Phimda K (2007）
	Low risk
	Low risk
	High risk
	High risk
	Low risk
	Unclear
	Low risk





eTable 4. Effective drug dose
	Drug
	Route of administration
	Dosage
	Reference

	Cefotaxime
	i.v.
	1g/6 h
	[35]

	Doxycycline
	Oral
	100 mg twice a day
	[28]

	
	i.v.
	200 mg the first dose followed by 100 mg/12 h
	[35-36]

	[bookmark: OLE_LINK23]Penicillin
	Unclear
	low dosage: 100,000 U/3 h; high dosage: 500,000 U/3 h
	[25]

	
	Unclear
	600,000 UI/6 h
	[26]

	
	i.v.
	1.5 MU/6 h
	[29, 34-35]

	
	i.v.
	2 MU/6 h
	[30]

	
	i.v.
	6 MU/d/ (1 mU/4 h)
	[32-33, 36]

	Ceftriaxone
	i.v.
	1 g/d
	[34]

	Penicillin or ampicillin
	Unclear
	100,000 U/kg of body weight/day or ampicillin 100 mg/kg of body weight/ day
	[31]


Abbreviations: i.v., intravenous injection

eTable 5. Inadequate clinical response
	Study
	Drug
	Event
	No. of patients
	Ratio(%)

	Doherty RL (1955)
	Penicillin
	21
	71
	29.6

	Doherty RL (1955)
	Chloramphenicol
	6
	12
	50.0

	Doherty RL (1955)
	Chloramphenicol + Penicillin
	14
	20
	70.0

	Ross Russell RW (1958)
	Oxytetracycline
	6
	27
	22.2

	
	Ascorbic acid
	7
	25
	28.0

	Watt G (1988)
	Penicillin
	16
	23
	69.6

	Edwards CN (1988)
	Penicillin
	2
	38
	5.3

	Daher EF (2000)
	Penicillin
	1
	16
	6.3

	Costa E (2003）
	Penicillin
	15
	125
	12.0

	Panaphut T (2003)
	Ceftriaxone
	5
	87
	5.7

	
	Penicillin
	5
	86
	5.8

	Suputtamongkol Y (2004)
	Penicillin
	16
	87
	18.4

	
	Doxycycline
	11
	81
	13.6

	
	Cefotaxime
	12
	88
	13.6

	Phimda K (2007）
	Doxycycline
	3
	145
	2.1

	
	Azithromycin
	4
	151
	2.6

	Daher EF (2012)
	Penicillin
	29
	112
	25.9


Inadequate clinical response: Continued to have high fever or deterioration of vital signs after 48 h of treatment with study drug.




eFigure 1: Pairwise Comparisons
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eFigure 2. Publication bias
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> print(netsplit(m. netmeta),digits=2,ci=TRUE)
separate indirect from direct evidence (SIDE) using back-calculation method
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Cefotaxime vs penicillin or Ampicillin0 0 0.10 [-1.31; 1.51] 0.10 [-1.31; 1.51]
Ceftriaxone vs Control 0 0 -0.16 [-1.45; 1.12] -0.16 [-1.45; 1.12]
ceftriaxone vs Doxycycline O 0 0.04 [-0.79; 0.87] 0.04 [-0.79; 0.87]
ceftriaxone vs penicillin 1 1.00 0.00 [-0.33; 0.33] . X
ceftriaxone vs penicillin or Ampicillin 0 0 0.64 [-0.66; 1.04] 0.64 [-0.66; 1.94]
Doxycycline vs Control 0 0 -0.20 [-1.66; 1.25] -0.20 [-1.66; 1.25]
penicillin vs Control 3 1.00 -0.16 [-1.40; 1.08] . K
penicillin or Ampicillin vs Control 1 1.00 -0.80 [-1. 591
Doxycycline vs penicillin 1 1.00 -0.04 [-0. 0.72] . .
poxycycline vs penicillin or Ampicillin0 0 0.60 [-0.87; 2.07] . 0.60 [-0.87; 2.07]
penicillin vs penicillin or ampicillin 0 0 0.64 [-0.62; 1.90] . . o.64 [-0.62; 1.90]
Legend:
comparison - Treatment comparison
3 - Number of studies providing direct evidence
prop - pirect evidence proportion
nna - Estimated treatnent effect (D) in network meta-analysis
direct - Estimated treatment effect (MD) derived from direct evidence
indir. - Estimated treatnent effect (D) derived from indirect evidence
oiff - Difference between direct and indirect treatment estimates
z - z-value of test for disagreement (direct versus indirect)
p-value - p-value of test for disagreement (direct versus indirect)
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> #EHE

> netleague(netl,digits=2)

League table (common effects model):
cefotaxime . 0.18 [0.01;  3.80] 0.19 [0.01;  4.08]

0.20 [0.01; 5.34] cefrriaxone . 0.99 [0.28;  3.54]

0.22 [0.01;  4.84] 1.12 [0.28;  4.46] control 0.88 [0.52; 1.51]

0.18 [0.01; 3.80] 0.92 [0.09; 9.72] 0.82 [0.11;  6.41] Doxycycline 1.08 [0.15; 7.82]

0.19 [0.01; 4.08] 0.99 [0.28; 3.54] 0.88 [0.52; 1.51] 1.08 [0.15; 7.82] penicillin

>

> B

> print(netsplit(netl), digits=2,ci=TRUE, comb. Fixed=FALSE)

> print(netsplit(netl) ,digits=2,ci=TRUE  comb. fixed=FALSE)

> print(netsplit(netl) digits=2,ci=TRUE)

separate indirect from direct evidence (SI0E) using back-calculation method

common effects model:

comparison k prop nma 95%-CT direct 95%-CT indir. 95%-CT RoR 95%-CI 2 p-value
cefotaxime:Ceftriaxone 0 0 0.20 [0.01; 5.34] 0.20 [0.01; 5.34] . .
Cefotaxime:Control 0 0 0.22 [0.01; 4.84] . . 0.22 [0.01; 4.84]
cefotaxime:Doxycycline 1 1.00 0.18 [0.01; 3.80] 0.18 [0.01; 3.80] . .
ceforaxime:penicillin 1 1.00 0.19 [0.01; 4.08] 0.19 [0.01; 4.08] . .
Cceftriaxone:Control 0 0 1.12 [0.28; 4.46] T 1.12 [0.28; 4.46]
ceftriaxone:boxycycline 0 0 0.92 [0.09; 9.72] . 0.92 [0.09; 9.72]
Ceftriaxone:penicillin 1 1.00 0.99 [0.28; 3.54] 0. 3.54] . .
Doxycycline:Control 0 0 1.22 [0.16; 9.50] . . 1.22 [0.16; 9.50]
penicillin:control 5 1.00 1.13 [0.66; 1.93] 1.13 [0.66; 1.93] .
Doxycycline:penicillin 1 1.00 1.08 [0.15; 7.82] 1.08 [0.15; 7.82]
Legend:
comparison - Treatment comparison
3 - Number of studies providing direct evidence
prop - pirect evidence proportion
nna - Estimated treatnent effect (OR) in network meta-analysis
direct - Estimated treatment effect (0R) derived from direct evidence
indir. - Estimated treatnent effect (0R) derived from indirect evidence
RoR - Ratio of Ratios (direct versus indirect)
z - z-value of test for disagreement (direct versus indirect)
p-value - p-value of test for disagreement (direct versus indirect)
> netrank(net1,small.value="good")
P-score
ceforaxime  0.8461
control 0.4951
Ceftriaxone 0.4100
poxycycline 0.3759
penicillin  0.3729




image6.png
> print(netsplit(m.netmeta),digits=2,ci=TRUE)
separate indirect from direct evidence (SIDE) using back-calculation method

common effects model:

comparison k prop nma 95%-CT direct 95%-CT indir. 95%-CT DIff 95%-CT z p-value
cefotaxime vs Control 0 0 -0.35 [-2.57; 1.88] . . -0.35 [-2.57; 1.88] . .
cefotaxime vs Doxycycline 1 1.00 0.50 [-1.77; 2.77] 0.50 [-1.77; 2.77] . .
ceforaxime vs penicillin 11.00 -0.50 [-2.54; 1.54] -0.50 [-2.54; 1.54] . .
Doxycycline vs Control 0 0 -0.85 [-2.80; 1.10] . . -0.85 [-2.80; 1.10]
penicillin vs control 2 1.00 0.15 [-0.74; 1.05]  0.15 [-0.74; 1.05] . .
Doxycycline vs penicillin 11.00 -1.00 [-2.73; 0.73] -1.00 [-2.73; 0.73]
Legend:
comparison - Treatment comparison
3 - Number of studies providing direct evidence
prop - pirect evidence proportion
nna - Estimated treatnent effect (D) in network meta-analysis
direct - Estimated treatment effect (MD) derived from direct evidence
indir. - Estimated treatment effect (Mb) derived from indirect evidence
oiff - Difference between direct and indirect treatment estimates
z - z-value of test for disagreement (direct versus indirect)
p-value - p-value of test for disagreement (direct versus indirect)

> netleague(m. netmeta, digits=2)#1ERHE
League table (common effects model):

cefotaxime . 0.50 [-1.77; 2.77] -0.50 [-2.54; 1.54]
-0.35 [-2.57; 1.88] control . -0.15 [-1.05; 0.74]
0.50 [-1.77; 2.77] 0.85 [-1.10; 2.80] Doxycycline -1.00 [-2.73; 0.73]
-0.50 [-2.54; 1.54] -0.15 [-1.05; 0.74] -1.00 [-2.73; 0.73] Penicillin
>
> netrank(n.netmeta, small.values = "good") # {HH-RIBHE R EAIE I 71T T
P-score

Doxycycline 0.7802
cefotaxime  0.5459
control 0.2027
penicillin  0.2711
>




image7.tiff
00

01

02

Standard Error
03

04

0s

© Cefotaxime vs Dosycycine
4 Gefotaxime vs Peniciin

+ Cefriaxone vs Peniclin

* Chioramphenical vs Control
 Chioramphenicol vs Pencilin

v Chloramphericol vs Penicilin+Chioramphenicol
 Controlvs Daxycycine

* Controlvs Penicilin

 Controlvs Peniciln or Ampiclin

& Controlvs Peniciin+Chioramphenicol

@ Doxycyclne vs Penicilin

3 Peniciin vs Peniclin+Chioramphenicol

05
Mean Diference centered at
comparison-specic efect




image8.tiff
Standard Error

0.0

0.1

02

03

04

0.5

p = 0.2871 (Eqger) A o Cefotaxime vs Doxycycline
/T 5 Cefotaxime vs Penicilin
+ Ceftriaxone vs Penicillin
x Chloramphenicol vs Control
© Chloramphenicol vs Penicilln
v Chloramphenicol vs Penicillin+Chloramphenicol
T @ Control vs Penicillin
* Control vs Penicillin or Ampicillin
% Control vs Penicillin+Chloramphenicol
T = Doxycycline vs Penicilln
% Penicillin vs Penicillin+Chloramphenicol
<
°
°
T T T T
-05 00 05 10 15 20

Mean Difference centered at
comparison-specific effect




image9.tiff
Standard Error

0.0

01

02

03

04

05

(Egger)

*¥BAOX+ Do

Chloramphenicol vs Control

Chloramphenicol vs Penicillin

Chloramphenicol vs Penicillin+Chloramphenico
Control vs Doxycycline

Control vs Penicillin

Control vs Penicillin or Ampicillin

Control vs Penicillin+Chloramphenicol
Penicillin vs Penicillin+Chloramphenicol

-05

0.0

T
05

Mean Difference centered at

comparison-specific effect

10 15 20





image10.tiff
Standard Error

00

a1

02

03

04

05

{Egger)

Cefotaxime vs Doxycycline
Cefotaxime vs Penicllin
Ceftriaxone vs Penicillin
Control vs Penicillin
Doxycycline vs Penicilin

ox+bo

-05

0.0

T T T
05 10 15

Mean Difference centered at

comparison-specific effect

20





image11.tiff
Standard Error

0.0

0.5

1.0

15

2.0

(Egger)

o Cefotaxime:Doxycycline
& Cefotaxime:Penicillin

+ Ceftriaxone:Penicillin

X Control:Penicillin

< Doxycycline:Penicillin

0.05

0.10

T
0.20

T
0.50

T
1.00

T
2.00

T
5.00

Odds Ratio centered at
comparison-specific effect

10.00 20.00 50.00





image12.tiff
Standard Error

0.0

0.5

1.0

1.5

(Egger)

o Cefotaxime vs Doxycycline
A Cefotaxime vs Penicillin

=+ Control vs Penicillin

X Doxycycline vs Penicillin

0
Mean Difference centered at
comparison-specific effect





