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® CKD: kidney damage or decreased kidney function for

three or more months

®@Complications: cardiovascular disease, infection,

malignancy, and mortality
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Chronic kidney disease classification based upon glomerular filtration rate and albuminuria

GFR
GFR stages (mL/min/1.73 Terms
m?)
G1 =90 Normal or high
G2 60 to 89 Mildly decreased
G3a 45 to 59 Mildly to moderately decreased
G3b 30to 44 Moderately to severely decreased
G4 15 to 29 Severely decreased
G5 <15 Kidney failure (add D if treated by dialysis)
Albuminuria AER
Terms
stages (mg/day)
Al <30 Normal to mildly increased (may be subdivided for risk prediction)
A2 30 to 300 Moderately increased
A3 >300 Severely increased (may be subdivided into nephrotic and nonnephrotic for differential

diagnosis, management, and risk prediction)

The cause of CKD is also included in the KDIGO revised classification but is not included in this table.
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Indications for dialysis

-Pericarditis or pleuritis (urgent indication).

-Progressive uremic encephalopathy or neuropathy (urgent indication).

-A clinically significant bleeding diathesis attributable to uremia (urgent indication).
-Fluid overload refractory to diuretics.

-Hypertension poorly responsive to antihypertensive medications.

-Persistent metabolic disturbances that are refractory to medical therapy.
-Persistent nausea and vomiting.

-Evidence of malnutrition.

-Decreased attentiveness and cognitive tasking (relative indication).

-Depression, persistent pruritus, or the restless leg syndrome (relative indications).

m UploDate’
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Type 2 Diabetes Mellitus , Chronic Kidney
Disease with ACE Inhibitors (ACEl) or ARBs

n Adding an SGLT2 Inhibitor

E Kidney failure, Dialysis, Mortality
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Type 2 Diabetes Mellitus , Chronic Kidney
Disease with ACE Inhibitors (ACEl) or ARBs

n Adding an SGLT2 Inhibitor

All-cause mortality , Serious Adverse
Events
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keyword / free text MeSH terms
Type 2 diabetes "Diabetes Mellitus, Type 2" [MeSH Terms] 5 RIIEFRE

"renal insufficiency, chronic" [MeSH Terms]

chronic kidney disease =145 b = 7w
. Sodium- glucose co- transporter- 2 inhibitors ml’-—'-‘—“-ugz gﬁ%ﬁ;ﬁ}
SG LT2| "[MeSH Terms] ﬂ:,EEE?[I] %U ﬁ;i?“
ACEI "Angiotensin-Converting Enzyme ﬁ‘j ,\'75'2 wE
Inhibitors"[MeSH Terms] E = ﬁ';iu
Survival

Mortalily

" Dialysis" [MeSH Terms] B
Adverse event BT

"survival"[MeSH Terms]
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Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence

BHiZLevell : SR of RCT

Question Step 1 Step 2 Step 3 Step 4 Step 5 (Level 5)
(Level 1*) (Level 2%*) (Level 3%) (Level 4%)
How common is the [Local and current random sample [Systematic review of surveys [Local non-random sample** Case-series** n/a
problem? surveys (or censuses) that allow matching to local
circumstances**
Is this diagnostic or [Systematic review Individual cross sectional Non-consecutive studies, or studies without Case-control studies, or [Mechanism-based
monitoring test of cross sectional studies with studies with consistently consistently applied reference standards** ‘poor or non-independent |reasoning
accurate? consistently applied reference applied reference standard and reference standard**
(Diagnosis) standard and blinding blinding
'What will happen if |Systematic review Inception cohort studies Cohort study or control arm of randomized trial* |Case-series or case- n/a
'we do not add a of inception cohort studies control studies, or poor
therapy? quality prognostic cohort
is) study**
Does this Systematic review Randomized trial Non-randomized controlled cohort/follow-up Case-series, case-control [Mechanism-based
intervention help? [of randomized trials or n-of-1 trials [pr observational study with study** studies, or historically reasoning
(Treatment Benefits) dramatic effect controlled studies**
at are the ystematic review of randomized Individual randomized trial Non-randomized controlled cohort/follow-up Case-series, case-control,[Mechanism-based
COMMON harms? trials, systematic review lor (exceptionally) observational [study (post-marketing surveillance) provided or historically controlled |reasoning
(Treatment Harms) of nested case-control studies, n- [study with dramatic effect there are sufficient numbers to rule out a studies**
of-1 trial with the patient you are common harm. (For long-term harms the
raising the question about, or duration of follow-up must be sufficient.)**
observational study with dramatic
effect
'What are the RARE [Systematic review of randomized |Randomized trial
harms? trials or n-of-1 trial or (exceptionally) observational
(Treatment Harms) study with dramatic effect
Is this (early Systematic review of randomized Randomized trial Non -randomized controlled cohort/follow-up Case-series, case-control,[Mechanism-based
detection) test trials study** or historically controlled [reasoning
worthwhile? studies**
(Screening)
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Systematic Review * Meta-Analysis[Major]
Randomized Controlled Trial/Cohort Stud
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2 Cochrane Reviews matching "#10 - #8 AND #4 AND #9" —

BRE "5 1 X&E

Cochrane Database of Systematic Reviews
Issue 12 of 12, December 2025

Cochrane Reviews ” Cochrane Protocols ” Trials H Editorials ” Special Collections ” Clinical Answers 1
2 0 5 0 0 0

O selectall (2) Show all previews
Order by Resul
10 Immunosuppressive therapy for IgA nephropathy in children

Areefa Alladin, Deirdre Hahn, Elisabeth M Hodson, Pietro Ravani, Kenneth Pfister, Robert R Quinn, Susan M Samuel

Free access Intervention Review 12 June 2024

Show PICOs ¥ Show preview v

20 Altered dietary salt intake for preventing diabetic kidney disease and its progression
Elisabeth M Hodson, Tess E Cooper

Free access Intervention Review 16January2023 New search

Show PICOs ¥ Show preview ¥




Search Actions Details Query Results Time

#15 wee > Search: ((((Type 2 Diabetes Mellitus) AND (Chronic Kidney Disease)) 206  21:27:54
AND (ACE Inhibitors (ACEl))) OR (SGLT2 Inhibitor)) Filters: Free full
text, Meta-Analysis, Systematic Review, from 2024 - 2025

#13 see > Search: ((((T srTicLE TvPE ANL

AND (ACE LT2 | iﬁjAEﬁ ﬁﬂ?
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AND (ACE Meta-Analysis LT2 |

SN
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years, Full 1 Randomized Controlled mati
Trial
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Search Actions Details Query Results Time

#15 v Search: ((((Type 2 Diabetes Mellitus) AND (Chronic Kidney Disease)) 206 21:27:54
AND (ACE Inhibitors (ACEIl))) OR (SGLT2 Inhibitor)) Filters: Free full
text, Meta-Analysis, Systematic Review, from 2024 - 2025

((("diabetes mellitus, type 2"[MeSH Terms] OR "type 2 diabetes mellitus”
[All Fields]) AND ("renal insufficiency, chronic"[MeSH Terms] OR ("renal” P A N D I A N D C
[All Fields] AND "insufficiency"[All Fields] AND "chronic"[All Fields]) OR
“chronic renal insufficiency"[All Fields] OR ("chronic"[All Fields] AND

"kidney"[All Fields] AND “disease"[All Fields]) OR "chronic kidney disease”

[All Fields]) AND (("angiotensin converting enzyme inhibitors"

[Pharmacological Action] OR "angiotensin converting enzyme inhibitors"

[Supplementary Concept] OR "angiotensin converting enzyme inhibitors"

[All Fields] OR "ace inhibitors"[All Fields] OR "angiotensin converting P A N D I

enzyme inhibitors“[MeSH Terms] OR ("angiotensin converting”[All Fields]

AND "enzyme"[All Fields] AND "inhibitors"[All Fields]) OR ("ace"[All Fields]

AND "inhibitors"[All Fields])) AND "ACEI"[All Fields])) OR ("sodium glucose

transporter 2 inhibitors"[Pharmacological Action] OR "sodium glucose

transporter 2 inhibitors"[Supplementary Concept] OR "sodium glucose

transporter 2 inhibitors"[All Fields] OR "sglt2 inhibitor"[All Fields] OR

“sodium glucose transporter 2 inhibitors"[MeSH Terms] OR ("sglt2"[All

Fields] AND "inhibitor"[All Fields]))) AND ((ffrft[Filter]) AND (meta- 1% % M e S H te r m S

analysis[Filter] OR systematicreview[Filter]) AND (2024:2025[pdat]))




Quick PICO  PVWizard

Medical device  Advanced Drug Disease Device  Cltatlon Information

Query translator
Build your search using the PICO framework
v ) aya )
. =|= m=l= -
H b A = . b A

Default strategy: fexp v A3 m 2% [ | ] i
Population e g. diabetes

Type 2 dlabetes with chronlic kidney disease (CKD stage 3-4) on ACEIJARB :all -~

Intervention e_g. insulin

Adding SGLT2 Inhibltors C: ACEIJARE alone (or placebo) :all -

Comparison e.g. placebo

ACEI/ARB alone (or placebo) :all -~

R{EAfilters

44 SpE

| EhizElevel 13ZER

Study design e.g. randomized controlled trial

~s Limit to

Show 0 results

Display full query



History Save | Delete | Printview | Export | Email using (@ And () Or /\ Collapse
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> BMJ Med. 2024 Oct 1;3(1):e001009. doi: 10.1136/omjmed-2024-001009. eCollection 2024.

Sodium-glucose co-transporter-2 inhibitors in
patients with chronic kidney disease with or without
type 2 diabetes: systematic review and meta-analysis

Xinyu Zou 1, Qingyang Shi 7 2, Per Olav Vandvik 3, Yunhe Mao 4, Arnav Agarwal ® 6,
Belen Ponte 7, Xiaoxi Zeng 8, Gordon Guyatt ®, Qinbo Yang 8, Xianghang Luo 2, Chang Xu 9,
Ping Fu &, Haoming Tian 1, Thomas Agoritsas ® 1 12 Sheyu Li 1
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CASP Checklist: 10 questions to help you make sense of a Systematic Review

How to use this appraisal tool: Three broad issues need to be considered when appraising a
systematic review study:

™ Are the results of the study valid? (Section A) L

™ What are the results? (Section B) v ﬁ'i‘j QSLEE E *ﬁ

™ Wil the results help locally? (Section C) v ﬁ- gj'"‘n%ﬁ E *ﬁ
v

L10{E B RE IR B H

\




Validity : 1 Itz #rtd R 2 B E 7 —{E5% - ARfERY IR RS E 2

ABSTRACT
OBJECTIVE To examine cardiovascular and Kidney
benefits and harms of sodium-glucose co-transporter-2

T TLT-2) inhibitors stratified by risk in adults with 27 255 4+

P yic kKidney disease regardless of diabetes status. A EE nmE
~_HIGN Systematic review and meta-analysis.
DATA SOURCES Ovid Medline, Embase, and Cochrane P ) Chronic kldney

Central from database inception to 15 June 2o02.4.
FILIGIBILITY CRITERIA FOR SELECTING
I JDIES Randomised controlled trials that compared
LT-2 inhibitors with placebo or standard care with no

disease, diabetes

C SGLT-2 inhibitors in adults with chronic kidney disease | - SGLT-2 |nh|b|t0r5
with a follow-up duration of z12 weeks were eligible.
Secondary analyses based on subpopulations from C - no SG |_T—2
randomised controlled trials and publications not in
English language were excluded. inhibitors

DATA SYNTHESIS Random effects meta-analyses
were conducted, with effect estimates presented
as risk ratios with 95% confidence intervals (Cls).
Absolute treatment effects were estimated over a
five yvear duration for individuals with varied risks
of cardiovascular and kidney complications based



Validity : 2 {F& = & 5 3 5@ = iff 75 B Be B4 L2

RESULTS Evidence from 13 randomised controlled

trials (29 614 patients) informed treatment effect

estimates. In relative terms, SGLT-2 inhibitors reduced

all cause death (risk ratio 0.85 (95% Cl 0.74 to 0.98])),

cardiovascular death (0.84 (0.74 to 0.96)), kidney

failure (0.68 (0.60 to 0.77)), non-fatal stroke (0.73 (0.57

to 0.94)), non-fatal myocardial infarction (0.75 (0.60

to 0.93)), and admission to hospital for heart failure =\ =& 4t

(0.68 (0.60 to 0.78)). No credible subgroup effects UL =

were found from diabetes status, heart failure status, W T SEIERCT

reatiie o anc ol o drmtion. Absote REER 7 MRS
] . ] - 3= Ak o 2 HE RS 1K

effect estimates across these outcomes over a fiveyear i %8 RE 7 IR R 1

period varied across risk groups based on baseline risks #MARCT&non RCT
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Search strategy ‘

We searched OVID Medline, Embase, and Cochrane E\ 1 :g ZIZI
Central Register of Controlled Trials for eligible .

o HEXEENE

randomised controlled trials and publications

: e
in English language from database inception = Eflsma protoco B
to 15 June 2024. A supplementary search was HE"'W/\HH'? £
conducted wusing ClinicalTrials.gov to identify ® EHZ Z:BE -1JC EE%_
ongoing or unpublished registered trials. The full Bj %Q *Eﬁg;
search strategy is available in online supplemental PS 1“: > %ETH E }E 1=
appendix 1. ® ﬁgéﬁﬂ
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7.1 All-cause death

Risk of bias domains
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Domains:

D1: Bias arising from the randomization process. -

D2: Bias due 1o deviations from intended intervention, = Seme concems
D3: Bias due to missing outcome data. ‘ Low

D4: Bias in measurement of the outcome.
D5: Blas in selection of the reported result,



7.2 Cardiovascular death

Risk of bias domains

Study

§o_olo_o L
000000

D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intarvention,
D3: Bias dua 10 missing oulcome data.

D4: Bias in measurament of the culcome.

D5: Bias in selaction of the reported result.



7.3 Kidney-related death




7.4 Kidney failure

Risk of bias domains
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7.12 Ketoacidosis

Study

Risk of bias domains

Domains: Judgement

D1: Bias arising from the randomization process. o

D2: Bias due 10 deviations from intended intervention, = Some concemns
D3: Bias due to missing outcome data. ® Low

D4: Bias in measurement of the outcome.

DS5: Bias in selection of the reported result.
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Outcomes Studies (n/N) gg;‘;gr}i o Risk ratio Risk Baseline Anticipated risk difference Certainty Certainty
(9525 CI) categories risk* (per over 5 years (95% CI) rating of evidence
1000)
All cause death 11(1472/289 981) 8 4 0.85(0.74t0 0.98) Low 44 7 fewer per 1000 (11 fewer to 1 fewer) OOOBOO Moderate @@ & O
Moderate 84 13 fewer per 1000 (22 fewer to 2 fewer) OOOMOO Moderate @@@
High 159 24 fewer per 1000 (41 fewer to 3 fewer) OOOBOO Moderate @®&® ©
Very high 323 48 fewer per 1000 (84 fewer to 6 fewer) 000000 High beDd
Cardiovascular death 7(859/27 429) + 0.84(0.74t0 0.96) Low 11 2 fewer per 1000 (3 fewer to O fewer) oooooo High PODD
Moderate 20 3 fewer per 1000 (5 fewer to 1 fewer) 000800 Moderate @& @ ©
High 37 6 fewer per 1000 (10 fewer to 1 fewer) OOOBOO Moderate ®®&® ©
Very high 64 10 fewer per 1000 (17 fewer to 3 fewer) OOOBOO Moderate @@ C
Kidney failure 9(990/28 221) + 0.68 (0.60t0 0.77) Low 1 0 fewer per 1000 (0 fewer to O fewer) 0oooog High o0
Moderate 1 0 fewer per 1000 (0 fewer to O fewer) 0OO0ooa High DOOD
High 9 3 fewer per 1000 (4 fewer to 2 fewer) 0OO0ooo High T T
Very high 181 58 fewer per 1000 (72 fewer to 42 fewer) 000000 High LT T
Non-fatal myocardial infarction 4(323/16 049) - 0.75(0.60t0 0.93) Low 61 15 fewer per 1000 (24 fewer to 4 fewer) OOOMOO Moderate ®&® 0O
Moderate 73 18 fewer per 1000 (29 fewer to 5 fewer) OOOMOO Moderate ®@&& 0
High 85 21 fewer per 1000 (34 fewer to 6 fewer) OOOBOO Moderate @& ©
Very high 127 32 fewer per 1000 (51 fewer to 9 fewer) OOO®OO Moderate @®®C
Non-fatal stroke 4(237/16 049) - 0.73(0.57t00.94) Low 38 10 fewer per 1000 (16 fewer to 2 fewer) OOOMOO Moderate @@ @& O
Moderate 49 13 fewer per 1000 (21 fewer to 3 fewer) O0OOMOO Moderate @& & C
High 78 21 fewer per 1000 (34 fewer to 5 fewer) OOO®OO Moderate @& ©
Very high 93 25 fewer per 1000 (40 fewer to 6 fewer) OOOBOO Moderate @& @ C
Hospital admission for heart failure  6(915/26 962) * 0.68 (0.60t0 0.78) Low 14 4 fewer per 1000 (6 fewer to 3 fewer) oooooa High besod
Moderate 27 9 fewer per 1000 (11 fewer to 6 fewer) 00O0DOO High bedd
High 40 13 fewer per 1000 (16 fewer to 9 fewer) 0O000OO High boDd
Very high 79 25 fewer per 1000 (32 fewer to 17 fewer) OOOMOO Moderate ®&® O
Kidney related death 4(36/25898) — 0.80(0.37to 1.72) Across risk categories 4 1 fewer per 1000 (3 fewer to 3 more) OOmO00 Moderate @& @ ©
Acute kidney injury requiring dialysis 2 (84/8701) —— 0.62(0.40 to 0.95) Across risk categories 23 9 fewer per 1000 (14 fewer to 1 fewer) OOBDOO Moderate @@ & ©
Bone fracture 12 (846/29 276) L 2 1.02 (0.89 to 1.17) Across risk categories 91 2 more per 1000 (10 fewer to 15 more) OOMDOO Moderate @& & ©
Lower limb amputation 8(330/27 550) -9- 1.07 (0.86 to 1.33) Across risk categories 29 2 more per 1000 (4 fewerto 10 more) OOEBOO Low ®@oo0
Gential infection 13(327/29597) 2.66 (2.07 to 3.42) Across risk categories 16 27 more per 1000 (17 more to 39 more) OOMOOO Moderate ®®&® ©
Ketoacidosis 6(67/26912) —&— 2.27(1.30to 3.95) Across risk categories 3 4 more per 1000 (1 more to 9 more) OOmMO000 Moderate @& @ ©
Symptomatic hypovolaemia 13(1256/29597) * 1.29 (1.15to 1.44) Across risk categories 111 32 more per 1000 (17 more to 49 more) OOMOOO Moderate ®®&® ©

02505 1
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8.1 Forest plot of all-cause death
Studies (vear) SGLT2 inhibitors Control Risk ratio
Events/Total Events/Total (95% Cl) .
Kohan (2013) 5/168 5/84 —L 0.50 (0.15 to 1.68)
DELIGHT (2019) 1/145 0/148 + 3.06 (0.13 to 74.55)
DAPA-CKD (2020) 101/2152 146/2152 -l-: 0.69 (0.54 to 0.89)
DIA3004 (2014) 4/179 2/90 : 1.01 (0.19 to 5.39) ®
CREDENCE (2019) 168/2202 201/2199 = 0.83 (0.69 to 1.02)
EMPA-REG RENAL (2014) 1/419 3/319 + 0.25 (0.03 to 2.43)
EMPA-KIDNEY (2022) 148/3304 167/3305 II' 0.89 (0.71to 1.10)
SCORED (2020) 246/5292 246/5292 * 1.00 (0.84 to 1.19) .
SOTA-CKD4 (2021) 5/184 5/93 —-—{— 0.51 (0.15 to 1.70)
SOTA-CKD3 (2023) 5/527 21260 —:-— 1.23(0.24 t0 6.31) .
VERTIS RENAL (2018) 7/313 4/154 e 0.86 (0.26 to 2.90)
Random effects model 691/14885 781/14096 .: 0.85 (0.74 to 0.98) .
025 1 4
Outcomes/Subgroups Risk ratio (95% CI) | No. of studies | n/N P for interaction  Heterogeneity, I (%) (P value)
All-cause death 0.77 0 (0.45)
With type 2 diabetes 0.85 (0.75 t0 0.97) 11 1331/24014 0 (0.65)
Without type 2 diabetes 0.77 (0.38 to 1.57) 2 141/4967 76 (0.04) y,
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8.2 Forest plot of cardiovascular death

AR IELT

aft . B

Studies (Year) SGLT2 inhibitors Control Risk ratio
Events/Total Events/Total (95% Cl)
DAPA-CKD (2020) 65/2152 80/2152 -I:- 0.81 (0.591t0 1.12)
CREDENCE (2019) 110/2202 140/2199 = 0.78 (0.62 to 1.00)
EMPA-KIDNEY (2022) 59/3304 69/3305 -II- 0.86 (0.61 to 1.21)
SCORED (2020) 155/5292 170/5292 * 0.91 (0.74 to 1.13)
SOTA-CKD4 (2021) 1/184 5/93 : 0.10 (0.01 to 0.85)
SOTA-CKD3 (2023) 3/527 1/260 : 1.48 (0.15to0 14.16)
VERTIS RENAL (2018) 1/313 0/154 : > 1.48 (0.06 to 36.08)
Random effects model | 394/13974 465/13455 0: 0.84 (0.74 to 0.96)
025 1 4
Outcomes/Subgroups Risk ratio (95% CI) | No. of studies | n/N P for interaction ‘m
Cardiovascular death 0.64 6 (0.38)
With type 2 diabetes 0.83 (0.72t00.95) |7 808/22462 0 (0.47)
Without type 2 diabetes 1.02 (043 t02.41) |2 51/4967 57 (0.13) y

HEBaIE?

—\ 1
AT AR [

ADME

12:0%

2ABDME
12:57%

R
RIi&EES

Bk M Al R

\l

e —
=

gt
p=0.47
&
p=0.13

-Random model

AR




Validity : 5. {EZFHZ

8.3 Forest plot of kidney-related death

Studies (Year)

DAPA-CKD (2020)

SGLT2 inhibitors Control

Events/Total

2/2152

CREDENCE (2019) 2/2202
EMPA-KIDNEY (2022) 4/3304

SCORED (2020)

8/6292

Random effects model 16/12950

AR IELT

Events/Total

6/2152 = :
5/2199 E—
4/3305 —‘—
5/5292 :
20/12948 @9

Risk ratio
(95% CI)

0.33 (0.07 to 1.65
0.40 (0.08 to 2.06

— . 1.60 (0.52 to 4.89

)
)
1.00 (0.25 to 4.00)
)
)

0.80 (0.37to 1.72

af . EH

Outcomes/Subgroups Risk ratio (95% CI) | No. of studies | n/N P for interaction rHeterogeneity, 12 (%) (P value)‘
Kidney-related death 0.39 8 (0.35)

With type 2 diabetes 0.81 (0.31 to0 2.13) 3 26/17891 17 (0.30)

Without type 2 diabetes 0.20 (0.01 to 4.18) 2/1398 / )

HNSHESTIE? ‘

8D

=\l =55

AT AR [

MEES 4

( heterogeneity) :

I2°17% S p=0 30
RABDMEEH

( heterogeneity) : /

R

-Random model

RIiEREN 1‘)?

Eﬁ ’:K L&L I/EIJ Azl

f



Validity : 5.{E&#%

8.4 Forest plot of kidney failure

ift 52

AR IELT

14

aff . 5%

Studies (Year) SGLT2 inhibitors Control Risk ratio
Events/Total Events/Total (95% ClI)
Kohan (2013) 1/168 1/84 : 0.50 (0.03 to 7.90)
DAPA-CKD (2020) 109/2152 161/2152 l: 0.68 (0.53 to 0.86)
DIA3004 (2014) 0/179 2/90 + 0.10 (0.005 to 2.08)
CREDENCE (2019) 116/2202 165/2199 l: 0.70 (0.56 to 0.88)
EMPA-REG RENAL (2014) 1/419 1/319 : 0.76 (0.05 to 12.13)
EMPA-KIDNEY (2022) 108/3304 158/3305 l: 0.68 (0.54 to 0.87)
SCORED (2020) 50/5292 78/5292 -l-: 0.64 (0.45t0 0.91)
SOTA-CKD4 (2021) 24/184 14/93 —u— 0.87 (0.47 to 1.59)
SOTA-CKD3 (2023) 0/527 1/260 : 0.16 (0.01 to 4.03)
Random effects model 409/14427 581/13794 ': 0.68 (0.60 to 0.77)
0T1 1l 110
Outcomes/Subgroups Risk ratio (95% CI) | No. of studies | n/N P for interaction rHeterogeneity, 12 (%) (P value)‘
Kidney failure” 0.55 0(0.91)
With type 2 diabetes 0.68 (0.59 to 0.78) 9 830/12670 0 (0.90)
Without type 2 diabetes 0.74 (0.58 to 0.93) 2 272/4967 0(0.34) )

I
Tay
Op
S

= EaIE?

=\

e —

A A

ADME

(=R

( heterogeneity)

12:0%

p=0.90

RBDMEES
( heterogeneity)

12:0%

p=0.34

Tbié J-Random model

RIi&RES

\l

g

Eﬂl I3 14 A Bt
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8.12 Forest plot of ketoacidosis

=+
\H

RIETEH - B

Studies (Year) SGLT2 inhibitors Control Risk ratio
Events/Total Events/Total (95% ClI)
DELIGHT (2019) 1/145 0/148 — > 3.06 (0.13 to 74.55)
DAPA-CKD (2020) 0/2149 2/2149 - : 0.20 (0.01 to 4.16)
CREDENCE (2019) 11/2200 1/2197 : —> 10.98 (1.42 to 85.01)
EMPA-REG RENAL (2014) 0/419 1/319 - : 0.25(0.01 to 6.21)
EMPA-KIDNEY (2022) 6/3304 1/3305 —+—==—> 6.00 (0.72 to 49.83)
SCORED (2020) 30/5291 14/5286 :—.— 2.14 (1.14 to 4.03)
Random effects model 48/13508 19/13404 : . 2.27 (1.30 to 3.95)
0?1 % 1|0
Outcomes/Subgroups Risk ratio (95% CI) | No. of studies | n/N P for interaction rHeterogeneity, 12 (%) (P value)‘
Ketoacidosis 0.86 16 (0.31)
With type 2 diabetes 2.24 (1.28 to0 3.89) 66/21948 30 (0.21)
Without type 2 diabetes 3.02 (0.12 to 74.05) 1/4964 / )

HNSHESTIE?

=\ =58 4=

BT AE /[

ADMEE Y

( heterogeneity)
12:30% -~ p=0.21
RADMEEH

( heterogeneity) : /
#F-Random model
RiERED
BRI EL




Importance : 6.3 i & 4t 14 S BR[Ol BE R Z2 BS 45 58 A 0] ?

8.1 Forest plot of all-cause death

Studies (Year) SGLT2 inhibitors Control Risk ratio
Events/Total Events/Total (95% CI)

Kohan (2013) 5/168 5/84 —-—:— 0.50 (0.15 to 1.68)

DELIGHT (2019) 1/145 0/148 ' > 3.06 (0.13 to 74.55)

DAPA-CKD (2020) 101/2152 146/2152 -l: 0.69 (0.54 to 0.89)

DIA3004 (2014) 4/179 2/90 : 1.01 (0.19 to 5.39)

CREDENCE (2019) 168/2202 201/2199 l: 0.83 (0.69 to 1.02)

EMPA-REG RENAL (2014) 1/419 3/319 + 0.25 (0.03to 2.43)

EMPA-KIDNEY (2022) 148/3304 167/3305 !I 0.89 (0.71 t0 1.10)

SCORED (2020) 246/5292 246/5292 * 1.00 (0.84 to 1.19)

SOTA-CKD4 (2021) 5/184 5/93 —-—{— 0.51 (0.15 to 1.70)

SOTA-CKD3 (2023) 5/527 2/260 e 1.23 (0.24 t0 6.31)

VERTIS RENAL (2018) 7/313 4/154 —-:— 0.86 (0.26 to 2.90)

Random effects model 691/14885 781/14096 0: I 0.85(0.74 to 0.98)

025 1 =\l === g
AT AR A

® Riskratio: 0.85
® 95% ClI:

0.74-0.98



Importance : 6.35 f= & 47 14 SCER

8.2 Forest plot of cardiovascular death

Studies (Year)

DAPA-CKD (2020)
CREDENCE (2019)
EMPA-KIDNEY (2022)
SCORED (2020)
SOTA-CKD4 (2021)
SOTA-CKD3 (2023)
VERTIS RENAL (2018)

Random effects model

SGLT2 inhibitors
Events/Total

65/2152
110/2202
59/3304
155/5292
1/184
3/527
1/313
394/13974

BARYERECLS R A

{o] ?

Control Risk ratio
Events/Total (95% CI)
80/2152 -dl- 0.81 (0.59t0 1.12)
140/2199 = 0.78 (0.62 to 1.00)
69/3305 -q'- 0.86 (0.61 to 1.21)
170/5292 N 0.91 (0.74 to 1.13)
5/93 : 0.10 (0.01 to 0.85)
1/260 : 1.48 (0.15 to 14.16)
0/154 : > 1.48 (0.06 to 36.08)
465/13455 0: I 0.84 (0.74 to 0.96)
025 1 4

® Riskratio: 0.84
® 95% ClI:

=\l =
AT AR

— —

s

0.74-0.96
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8.3 Forest plot of kidney-related death

Studies (Year) SGLT2 inhibitors Control Risk ratio
Events/Total Events/Total (95% CI)
DAPA-CKD (2020) 2/2152 6/2152 - : 0.33 (0.07 to 1.65)
CREDENCE (2019) 2/2202 5/2199 = ; 0.40 (0.08 to 2.06)
EMPA-KIDNEY (2022) 4/3304 4/3305 —— 1.00 (0.25 to 4.00)
SCORED (2020) 8/5292 5/5292 —:—l— 1.60 (0.52 to 4.89)
Random effects model  16/12950 20/12948 ’ 0.80 (0.37 to 1.72)
025 1 4

=\l =% 4+t

AT AE mA

® Risk ratio: 0.80
®95% Cl: 0.37-1.72
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8.4 Forest plot of kidney failure

Studies (Year) SGLT2 inhibitors Control Risk ratio
Events/Total Events/Total (95% ClI)
Kohan (2013) 1/168 1/84 : 0.50 (0.03 to 7.90)
DAPA-CKD (2020) 109/2152 161/2152 l: 0.68 (0.53 to 0.86)
DIA3004 (2014) 0/179 2/90 ; 0.10 (0.005 to 2.08)
CREDENCE (2019) 116/2202 165/2199 m 0.70 (0.56 to 0.88)
EMPA-REG RENAL (2014) 1/419 1/319 : 0.76 (0.05 to 12.13)
EMPA-KIDNEY (2022) 108/3304 158/3305 l: 0.68 (0.54 to 0.87)
SCORED (2020) 50/5292 78/5292 -l-: 0.64 (0.45t0 0.91)
SOTA-CKD4 (2021) 24/184 14/93 —— 0.87 (0.47 to 1.59)
SOTA-CKD3 (2023) 0/527 1/260 : 0.16 (0.01 to 4.03)
Random effects model 409/14427 581/13794 0: 0.68 (0.60 to 0.77)
T T T
1

0.1 10

=\l =% 4+t

AT AR /O
® Risk ratio: 0.68
® 959% CI: 0.60-0.77
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8.12 Forest plot of ketoacidosis

Studies (Year) SGLT2 inhibitors Control Risk ratio

Events/Total Events/Total (95% ClI)
DELIGHT (2019) 1/145 0/148 —=—> 3.06 (0.13 to 74.55)
DAPA-CKD (2020) 0/2149 2/2149 - : 0.20 (0.01 to 4.16)
CREDENCE (2019) 11/2200 1/2197 : —=> 10.98 (1.42 to 85.01)
EMPA-REG RENAL (2014) 0/419 1/319 - : 0.25 (0.01 to 6.21)
EMPA-KIDNEY (2022) 6/3304 1/3305 —:—-—> 6.00 (0.72 to 49.83) a=.‘ 7 EEE :l:
SCORED (2020) 30/5291 14/5286 - 2.14 (1.14 to 4.03) A nﬁ "‘n
Random effects model 48/13508 19/13404 : ’ I2.27 (1.30 to 3.95)

I T\

01 1 10 ® Riskratio: 2.27

95% CI: 1.30-3.95

® Adverse: Genital
Infection .
Ketoacidosis



Importance : 7. 45 RIGZENS ?

8.1 Forest plot of all-cause death

g
N . . =\l =55
Studies (Year) SGLT2 inhibitors Control Risk ratio A nE nEl
Events/Total Events/Total (95% ClI)
Kohan (2013) 5/168 5/84 —L 0.50 (0.15 to 1.68) R Sa m Ie Size . 1472
DELIGHT (2019) 1/145 0/148 : > 3.06 (0.13 to 74.55) p .
|
DAPA-CKD (2020) 101/2152 146/2152 - 0.69 (0.54 to 0.89) o ﬁ D M He F—g nti
- ~N -~
DIA3004 (2014) 41179 2/90 : 1.01 (0.19 to 5.39) .
CREDENCE (2019) 168/2202 201/2199 " 0.83 (0.69 to 1.02) ( h etero g enel ty) :
EMPA-REG RENAL (2014) 1/419 3/319 ! 0.25 (0.03 to 2.43) I 2 OO/ O 6 5
| N A .
EMPA-KIDNEY (2022) 148/3304 167/3305 - 0.89 (0.71 to 1.10) . o p — V.
SCORED (2020) 246/5292 246/5292 ] 1.00 (0.84 to 1.19) . lﬁ E D M = g 'HE
SOTA-CKD4 (2021) 5/184 5/93 —L 0.51 (0.15 to 1.70) / ~ N
- —_
SOTA-CKD3 (2023) 5/527 21260 | 1.23 (0.24 to 6.31) ( h ete ro g enel ty)
VERTIS RENAL (2018) 7/313 4/154 — 0.86 (0.26 to 2.90) 5 o
Random effects model 691/14885 781/14096 i 0.85 (0.74 to 0.98) ] I .76 A) M p — 0.04
025 1 4
Outcomes/Subgroups Risk ratio (95% CI) | No. of studies | n/N P for interaction | Heterogeneity, I? (%) (P valu
All-cause death 0.77 0 (0.45)
With type 2 diabetes 0.85(0.7510.97) | 11 1331/24014 0 (0.65)
Without type 2 diabetes | 0.77 (038 t0 1.57) | 2 141/4967 76 (0.04)




Importance : 7. 45 RIGZENS ?

i
. =\[i =55
8.2 Forest plot of cardiovascular death oT aB &0
SGLT2 inhibitors Control Risk ratio M
Studies (Year ° S m I N 859
udies (Year) Events/Total Events/Total (95% Cl) d p e Size .
: EE,
DAPA-CKD (2020) 65/2152 80/2152 - 0.81 (0.59 t0 1.12) R ﬁ D M E (= ti
CREDENCE (2019) 110/2202 140/2199 ™ 0.78 (0.62 to 1.00) .
| °
EMPA-KIDNEY (2022)  59/3304 69/3305 - 0.86 (0.61 to 1.21) ( h Ete ro g eneli ty) .
SCORED (2020) 155/5292 170/5292 o 0.91 (0.74 to 1.13) I 2 OO/ O 6 5
[ ] \ —
SOTA-CKD4 (2021) 1/184 5/93 ! 0.10 (0.01 to 0.85) . O p — V.
SOTA-CKD3 (2023) 3/527 1/260 : 1.48 (0.15 to 14.16) . 3 ﬁ D M |- R :HE
| )3~4 =X BH
VERTIS RENAL (2018) 1/313 0/154 > 1.48 (0.06 to 36.08) .
Random effects model | 394/13974 465/13455 ) 0.84 (0.74 to 0.96) ( h ete o g enel ty)
ﬁ
R 2:76% ~ p=0.04
Outcomes/Subgroups Risk ratio (95% CI) | No. of studies | n/N P for interaction | Heterogeneity, I (%) (P valu
Cardiovascular death 0.64 6 (0.38)
With type 2 diabetes 0.83 (0.7210095) |7 808/22462 0(0.47)
Without type 2 diabetes 1.02(0.43 0 2.41) |2 51/4967 57 (0.13)




Importance : 7. 45 RigZENE ?

e —
—\ ] ==
AT RE :%I:l
8.3 Forest plot of kidney-related death

« Sample size : 36
sty SOLTbers Gl e . HEDMBEHY
DAPA-CKD (2020 2/2152 6/2152 = ' 0.33 (0.07 to 1.65 h 1 ) .
CREDENCE((201;) 2/2202 5/2199 = E 0.40 E0.0B tz 2.06; g. eze ro g e_n e I ty y
E—— V177 SO
Random effects model | 16/12950 20/12948 @9 0:80 (0237 to 1:72) ° 75 ﬁ D M E EE. 'HE

YT ( heterogeneity) : /

w—
Y
- $XF-Random model
Outcomes/Subgroups Risk ratio (95% CI) | No. of studies | n/N P for interaction | Heterogeneity, I* (%) (P valu m = a n O O e

Kidney-related death 0.39 8 (0.35)

With type 2 diabetes 0.81 (0.31102.13) |3 26/17891 17 (0.30)

Without type 2 diabetes 0.20 (0.01 to 4.18) 1 2/1398 /




Importance : 7. 45 RIGZENS ?

8.4 Forest plot of kidney failure 21 255
AT RE O
Studies (Year) SGLT2 inhibitors Control Risk ratio
Events/Total Events/Total (95% ClI)

bl 575 Sample size : 990

Kohan (2013) 1/168 1/84 : (
DAPA-CKD (2020) 109/2152 161/2152 = 0.68 (0.53 to 0.86) . ﬁ D M E ) ,ti
DIA3004 (2014) 0/179 2/90 ' 0.10 (0.005 to 2.08) =B
CREDENCE (2019) 116/2202 165/2199 = 0.70 (0.56 to 0.88) h . .
. ( heterogeneity) :
EMPA-REG RENAL (2014) 1/419 1/319 , 0.76 (0.05 to 12.13)
EMPA-KIDNEY (2022) 108/3304 158/3305 . 0.68 (0.54 to 0.87) I 2 -O% . p - O 90
SCORED (2020) 50/5292 78/5292 - 0.64 (0.45 to 0.91) * *
N\
SOTA-CKD4 (2021) 24/184 14193 - 0.87 (0.47 to 1.59) . 2 ﬁ D M = g lti
| /x - N -~
SOTA-CKD3 (2023) 0/527 1/260 : 0.16 (0.01 to 4.03) )
Random effects model 409/14427 581/13794 4 : 0.68 (0.60 to 0.77) ( h ete ro g e n e | ty)
Outcomes/Subgroups Risk ratio (95% CI) | No. of studies | n/N P for interaction | Heterogeneity, 12 (%) (P valu ° O p . c
Kidney failure” 0.55 0(0.91)
With type 2 diabetes 0.68 (0.59t0 0.78) | 9 830/12670 0 (0.90)
Without type 2 diabetes 0.74 (0.58 10 0.93) |2 272/4967 0(0.34)




Importance : 7. 45 RIGZENS ?

e g e i
8.12 Forest plot of ketoacidosis =\l =55
AT RE /A
SGLT2 inhibitors Control Risk ratio .
Studies (Y ° S m I N 6
udies (Year) Events/Total Events/Total (95% CI) a p e S Ize o 7
: Fr
DELIGHT (2019) 11145 0/148 —e—> 3.06 (0.13 to 74.55) ﬁ I\ /I HE nti
| ° D s~ E~
DAPA-CKD (2020) 0/2149 2/2149 -— 0.20 (0.01 to 4.16) .
|
CREDENCE (2019) 11/2200 112197 | ———=> 10.98 (1.42 to 85.01) ( hete rogenelty)
EMPA-REG RENAL (2014)  0/419 1/319 — 0.25 (0.01 to 6.21) 2 o
[ ] ‘ —
EMPA-KIDNEY (2022) 6/3304 1/3305 —|—-—> 6.00 (0.72 to 49.83) I . 3 O /0 p - 0-2 1
SCORED (2020) 30/5291 14/5286 .—l— 2.14 (1.14 to 4.03) R N | E D M E g 'HE
Random effects model l 48/13508 19/13404 L 2.27 (1.30 to 3.95) ] /X = el
o1 1 10 ( heterogeneity) : /
Outcomes/Subgroups Risk ratio (95% CI) | No. of studies | n/N P for interaction | Heterogeneity, I2 (%) (P value
Ketoacidosis 0.86 16 (0.31)
With type 2 diabetes 2.24 (1.28 t0 3.89) 6 66/21948 30 (0.21)
Without type 2 diabetes 3.02 (0.12 to 74.05) |2 1/4964 /
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EE 1R MIEEE (Asian populations) ?
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Outcomes

Allcause death

Cardiovasculardeath

Kidney fallure

Non-fatal myocardial Infarctdon

Non-fatal stroke

Hospltal admission for heart fallure

Kidney related death

Acute kidney Injury requiring dialysls
Bone fracture

Lower limb amputation

Gental infecton

Ketoacldosis

Symptomatc hy povo laemla

Studies (n/N)

-l
m
L

2
e
s
=l
™
b
s

Q0028 221)

ey

4032316049

423716049

695 26962

4 (36425 BOB)
2{B4/EB701)

12 (B46/29 276)
B{330/27 5500
13(327/295497)
BIGT/ 26 912)

13 (1256528 597

Practicality : 9.2 & FIE

Risk ratlo
(95%CD

-]

arws o5 1 2 4

-]

limli
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Risk ratlo
(952 CI»
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Risk
categories

Lowi
Moderate
High
Wery high
Lowi
Moderate
High
Wery high
Lowi
Moderate
High
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Low
Moderate
High
‘Wery high
Lowi
Moderate
High
Wery high
Low
Moderate
High
Weryhigh

Aoross risk categonies

ATOEST
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risk categones

sk categaories 7
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sk categaories 3
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= :I:
EE U= (Absolute Benefits) : ,i";; ' |:'1E ACEi E’J-;___,\
rEEEMREEEF - &58% 1000 A = . SGLT2 Hi&IHE e
54 . g/ 48 BIFET ~ 58 Al 111««5%50@ S ReE - HW
=18 - HEAREENRIERRR

= (Harms) : ##SFEiEzs B
(RR 2.66) %DEH@QDE& (RR 2.27)
RIAE % @ P 3 0 - 1B 48 % E i i
INtEEE/)N (5 1000 A 5 F1#E00
27 BN ~ 4 BlIfRfEhE ) -




ig 1 =5

2R

Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence

Question

Step 1
(Level 1*)

Step 2
(Level 2%*)

Step 3

(Level 3%)

Step 4
(Level 4%)

Step 5 (Level 5)

How common is the
problem?

Local and current random sample
surveys (or censuses)

Systematic review of surveys
that allow matching to local
circumstances**

Local non-random sample**

Case-series**

n/a

(Treatment Benefits)

Is this diagnostic or [Systematic review Individual cross sectional Non-c
monitoring test of cross sectional studies with studies with consistently consis
accurate? consistently applied reference applied reference standard and
(Diagnosis) standard and blinding blinding

'What will happen if |Systematic review Inception cohort studies Cohor
'we do not add a of inception cohort studies

therapy?

(Prognosis)

Does this Systematic review Randomized trial Non-r
intervention help? |of randomized trials or n-of-1 trials [or observational study with study?

dramatic effect

AR B

O

RCTZ 414
SR 4

* i.Ef:()E_I |:||:|

I:IE’

it

/

BENE

%Level 1=

HEAN TR

[Studies, or nistorically
controlled studies**

EEPEIEH

H

reasoning

'What are the
COMMON harms?
(Treatment Harms)

Systematic review of randomized
trials, systematic review

of nested case-control studies, n-
of-1 trial with the patient you are
raising the question about, or
observational study with dramatic
effect

Individual randomized trial
or (exceptionally) observational
study with dramatic effect

'What are the RARE
harms?
(Treatment Harms)

Systematic review of randomized
trials or n-of-1 trial

Randomized trial
or (exceptionally) observational
study with dramatic effect

Non-randomized controlled cohort/follow-up
study (post-marketing surveillance) provided
there are sufficient numbers to rule out a
common harm. (For long-term harms the
duration of follow-up must be sufficient.)**

studies**

Case-series, case-control,
or historically controlled

Mechanism-based
reasoning

Is this (early
detection) test
worthwhile?
(Screening)

Systematic review of randomized
trials

Randomized trial

Non -randomized controlled cohort/follow-up
study**

studies**

Case-series, case-control,
or historically controlled

Mechanism-based
reasoning




m CASP questions

1

2

3

10

bR EMEXRMEREEE F—E5%E - BENEE?
FE RSB E MR ERAIRE?

R MPTEEZH ARV STERAAN?

AT B RARIEE 2 RHEPT AT R XA mE?
MRIFERMRGRETSH  BERNESHEZ2ESE?

& R A IE R EI BV RS AE R B ?

A RIEZENS ?

ICHRAEREE I EREI S AR ?
EEFMEEZNRAGRABREER ?
NHNEENTCERS T AGRMEENEREGERS ?

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Can't tell
Yes

Yes
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BeR I & FE

55 _BIiE,

LIE_E

i

EHECERERERHREA—KZRE

SR FFRERANACHEREE -
-&SGLT2i ( YNdapagliflozin + empagliflozing ) &EBIERFRR
ﬁ"ﬁ 1E|ﬁﬁ|JE£—iE'§’\1ﬁ L{th 4= FEiE 75 & & bl B2 iz B B AR 3R -

F(CKD)LEZF

2025£

" REAE B

e
S - AMA "TOHREEERRIEERS

mBIEAPre-ESRDH

K I 4 FE i ( E‘E.\nﬁ')

7J(Jﬁ}ﬁAEJ - -
# ( ZAmetformin ) T’“%IJUPF{:H—:_JE

B RA ( FEEREK

- BEIEE(REBIE -
-eGFRz’J

=

171( H

= E

BRzE (7

HR/\

K 7

= 52
WJE.IJ

BEEE=

B" 25-60 ml/min/1.73m

4

B4#alY - #ﬁlﬂ FEE IR B

# ) 4 ASGLT2if(R
= ( Early-CKD ) 4 5§

x/ALEZETEE{E ( UACR) 29 200-5000 mg/g



Be IR & FF

Dapagliflozin, Empagliflozin,
Canagliflozint3 QD45 &2

Dapagliflozin (5 mg&10 mg) : 29.4%29.9 §F
Empagliflozin (5 mgeil0mg) : 15.6%416 §¢
Canagliflozin (100 mg) : 26.1%29.4 /¢

kEBH—XRAEERFTE - AREERAE
4502900 ERE - REISHEZERME -
ELEERIRRFESZNE  WERERBER
HEAFTSHAMNRELURBMNEEAIMmE -




b IR 45 3R 5 oF 48 ¥ 7 Pz P2
(Outcome) € (21000.A)

=gl

(Kidney B> 58 A
failure)

R T (All-
cause death)
INRIF1ERR
(Hospitalizati JEZ> 32 A
on for HF)

ONMEIET = /1\
(CV deathy %2 10A

> 48 A

NNT (Fa2) &t

18 R 7 B A
21

32

100



DTN

COPE=NNT x NNTH5E x ;8RR EHR
(THEEEERLIBD—REBEHHE )

Sy B8 4 3 B ASTHFHE %EB)‘J‘ BlE RS2

(TWD) #RL A (TWD)
K& (167c/H) 29,200 %9 50.3 BT
={&1I (307c/H) 54,750 #9944 BT

T — B RIBNEY R ALE SOEEISESHE ZE - BERISERS (&
) BENRBREZLEASR 0EET0ESE (HERBIETT ) . EEFASGLT2i1E
S EEEEFPEAEE S AR E ( Cost-effective ) - EEOJgEEB** &0
BHA ( Cost- savmg ) *BEN - ERE—HIE ?ﬁEE’JSEZ'?%‘%E - OJHE
EHERZBBREARBELELSFNERSZL -
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BiEs2 78 A m &F

R IEEE4R - CEBM (level 1)
E*EEEZ& Strong recommendation

-
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AARERE BT IR

LR\

<t
T
\

7 15] &= =RE R

Faps—51%E ?ﬁ%ﬂ’]?ﬂ?frﬂlﬁkzliﬁ’lﬁ 50&£95
BB ZE - BERISERE ( L’l‘ﬁ) =
ESEMEEREED - 538% 1000 A5 & FHRERSZDLEAR 60%:70%’ = (BHE
a5/ 48 fi 58 {5 E2 555 REETT) - ﬁFﬁSGLTZI’ET:ﬂimHFﬁﬁ?giF
%}Z A4 ﬁﬁzgﬁﬁtﬂ— DK@‘Elfbﬁa hBEBMBSAIKEZE ( Cost-effective )
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