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Abstract

Acute kidney injury (AKI) is a common complication in hospitalized patients and is associated with an increase in
morbidity and mortality. Moreover, patients with a history of AKI have an increased risk for congestive heart failure,
rehospitalization, recurrence of AKI, progression to chronic kidney disease, and end-stage kidney disease. Currently,
there is no specific treatment for post-AKI survivors. Sodium-Glucose Cotransporter 2 (SGLT2) inhibitors, a new and
promising drug class, have now been widely used to control blood sugar, delay chronic kidney disease progression,
and improve cardiovascular outcomes. By blocking the SGLT2 cotransporter at the proximal tubules, SGLT2
inhibitors result in glucosuria and natriuresis. In addition to lowering blood glucose levels, the drugs enhance the
diuretic effect, minimize intravascular and interstitial volume overload, and reduce sympathetic activity.
In the heart, SGLT2 inhibitors reduce oxidative stress and inflammation, which are protective against cardiac injury.
The inhibition of Na'/H" exchanger in cardiomyocytes can also reduce congestive heart failure. In the kidneys,
SGLT2 inhibitors can reduce oxygen consumption in the renal cortex. There is currently no direct evidence regarding
the protective effect of SGLT2 inhibitors in AKI. However, these promising mechanisms and other indirect evidence

suggest that SGLT2 inhibitors may help improve long-term outcomes in patients with AKI.
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1. Osmotic diuresis = Interstitial pressure
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Indirect Renal Effects

. Reduction of blood pressure

. Reduction of body fat and body weight

. Reduction of oxidative stress and inflammation
. Reduction of plasma volume

. Activation of Angiotensin 2 type 2

. Sympathetic system modulation
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Proposed mechanisms for AKI prevention

’7 Restore tubuloglomerular feedback, ! Hyperfiltration —‘

— S

— T

’* } Cortical oxidative stress —‘

’* } Inlammation and Fibrosis —‘

’* * Ketone bodies utilization —‘

’7 Extrarenal: cardiac preservation, lowering BP —‘

gﬂﬁ 5 nalnn1suntleslnaes sodium-glucose cotransporter 2 inhibitors

| a U oA Y a a o
ag1ainsuiuddUieivszaunilanedeundu
YA AR anIsRAlsATIle nSaLinlanedeundy

ee

oe 5=

'
a

§1 inlonmanisiialsalainededs wierlilnnnedess
ugasauingsrezaning wasiiudnsndedin anvededn
AaannsianglanedeundulunsgduliAnnisdniay
WaYNNSTILTes RAAS Tnniiull dwaliiniesnisuinidu
fooTeranee neanglanaziilalusyesenn o1 SGLT2
inhibitors finalnnsyaunansegafitretestunisuindu
yowilauarladaiildna gty Salndululdinms
vhulfludinessogvdaanniiiinnglanedeundu (post-AK
setting) envaunsatelinadndluszezenituld eensls

finudeyanislden SGLT2 inhibitor TugUaeszezmdanin

P

Aflanylanedoundutudidesuin wazsuadnsndn
yo3uidedulng aziiuluniswadns A lannans
T aseit 1 fesnnisfinwilutneusng wudnen SGLT2
inhibitors a1aviliinnzlanedeundula Fevinlui
mﬁlmws‘v?lfd%'aums%’a;ﬂaﬁ’ummaﬂ%%@)awamﬂ;wmwaﬂa;u
3uq 1isnsnisialanedsundunanaiatuniold &
nsfnwdnlvgndunuingthedlden SGLT2 inhibitors the
fisasnsinlamedoundutesninegrstaey a2
1A 57UTNSANWILUUAITIATIE o AN1UYBY SGLT2
inhibitors fuAsIARlANe@eunau

- J Nephrol Soc Thail 2024; 30(1): 16-28

https://he01.tci-thaijo.org/index.php/JNST/index



Review Article JNST

Ainfuy Aauppy 2320 ‘ply ‘2inssaid poo)q 21)01SDIP ‘dga @104 UOHDI)L ID)NIBUIO)S PaINSDAW ‘H4DW ‘@inssaid po0o)q J1)03SAS ‘4gS ‘@SDasIp JD)NISOAOIPIDD ‘GAD

{9SD3SIP DUBI BEDIS-PUS ‘GYST ‘2101 UOIIDINIL ID)NIBUIO)S PRIDWIISS ‘DS UDINISDAOIPIDI ‘AD ‘DIN)IDf UDBY ‘JH H0NQIYUI Z 1oL0dSUDII0D 950IN)S-WNIPOS ‘171 TDS

(%T'Y 'SA %C'¢)

(90 SN %0°C)

(%b°C SN %8'T)

(%8°0 'SA %8°0)

(%6'T "SA %0°T)

(%T1°CT 'SA%L'))

MV j0
- ERIVETo]o]0]

uoIsN)2uUo)

SW021N0

A1epuodss

GET 'SA L0T 0'sAT 25 SN 6% T'SAT 9b 'SA ¢C g SAOC
‘sopndad
yiesp AD yyeap Jo J132J4N3eu JO SNIe3S | SDIISgRIP O} JBYIWIS 4H Ul A3a)es IN@-Uou pue |NQJ Ul
10 oseasip Asupp eunuzjold ‘QY¥S3 ‘%0G< Y492 | Unesy paie)i-4H solisgelpuou Ul Uum skep 06 ‘4H paznendsoy
JO co_mmm_moaq uo 1oedwi oN ”mtmanoU# ul BcwEw>an; U3esp AD pue 4H4 | Ul 3gausq jediund 10 yyesp AD4
STVaH
sixylewolq ‘dgs Wysem ul dNgoud-INV
ays3 Jeuowlioyoinau yieap a8ueYD YIuow-9 (Aue) ‘5S1-0D El¥ilelalgle!
‘uonezneyudsoy ‘490/dgS ‘1ysiom le\ndsenoipied) ‘dNgoud- | N Yreap ‘uopouny ur JuswsAoidwl 1euas @3sodwo)
‘(9sned Aue) yyesq ApOq ‘Y4owvy ‘4H ‘Yyeag ‘DO U SUIUSSIONN ‘4H 1o gD Y499 Ul dsueYy)
dNgoid-1N
pasealdap Jo
sosned (€L°0-150 D snjels ynesy ul (G8°0—-59°0 1D%S6 skep 06

Jeyndsencipied JusWieas} suunp %56 ‘19°0 4H) JusWaA0Idwl ‘v.°0 YH) 4H SS1-ODDXV pue (%L9C SAP'6T)

oy} yyesp Jo eunuijoid Y-pzv | Yresp ‘0ds3 ‘%0S< | 9y Jo dxsodwiod e | 1oy JisiA jeydsoy ‘4H 154y 01 swiny Yiesp

9s5eas|p Asuphy Y492 Ul aundap ‘dNgoud- 1IN 1USSIN ‘Yiesp AD | ‘SlusAe 4H ‘yiesp JeyndseAoipIeD) 2Wod3N0o

JO UOISS2.801d 40 9)1sodwio) uesw ¥oam-z1 ‘9 | 1o 44 pazneydson Jo 2ysodwod ‘4H pazieydsoH Arewd
SIeak 7 SH9OM HZ 1eak vz SH9OM ZT 13k G'1 sAep 06 ek ¢'1 dn moy04

uizoynsedws uizoynsedeq uizoynsedeq uizoyhsedeq uizoynsedeq uizoynseduwy uizoynsedw3y 1217195

6099 ] boeh £9¢ glee 0¢s 0¢l¢ \

(¢co2) (0202) (0202) (6102) (6102) (¢c02) (0202) pa>npal

Asuphy VdINg ANOWvId ax>-vdvd dH-INI43a dH-vdvd 3STNdWA -4OYHOdWW3

rw%m;\m@z@z@ SI0}qIYul Z Jop0dsuRII0D 3SODMBE-WINIPOS LRLAUKELU T UHLELY

25

J Nephrol Soc Thail 2024; 30(1): 16-28

https://he01.tci-thaijo.org/index.php/JNST/index



26

I55UENNASHY UazAly
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Meta-analysis | ., . . . . (SGLT2i/ Results
inhibitors of trials (SGLT2i/
Placebo)
Placebo)
SGLT2 inhibitor reduced the risk of
acute kidney injury by 23%
Canagliflozin . Diabetic Diabetic (RR 0.77, 95% CI 0.70-0.84), with
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Lancet, Dapagliflozin 776 vs. 856 |40,664/34,087 | similar reductions observed
5 L controlled . . . .. ) . )
2022 Empagliflozin trials Non-diabetic | Non-diabetic |in patients with diabetes
Ertugliflozin 155 vs. 233 7,789/7,811 |(0.79, 0.72-0.88) and patients
without diabetes (0.66,
0.54-0.81; heterogeneity p = 0.12)
SGLT2is diminished the odds of
an SAE AKI by 36% (OR 0.64
[95% Cl 0.53-0.78], p < 0.001).
The effect size was comparable
o e Eanagti:tlozi.n 33 randomized be(’;ween dtéf?aglift(gino (605)R 0.62)
oS Med, apagliflozin and empagliflozin .65).
. PASOZINY  ontrolled 185/225 | 33,234/24,947 e
2019 Empagliflozin i The reported events were fewer
o trials . . .
Ertugliflozin in the canagliflozin studies, and the
treatment effect showed a trend
towards a reduction of SAE AKls
(OR 0.72 [95% Cl 0.43-1.20],
p = 0.20).
In a meta-analysis of 9 cohorts
worldwide (North America, Europe,
Diabetes Asia), the relative risk of AKI was
Epidemiol C liflozi ignificantly reduced (HR 0.61
pidemiology anag | om}n 9 observational significantly reduced (HR 0.61, |
and Dapagliflozin studies 735/977 68,802/67,458|95% Cl 0.55-0.67, p < 0.0001) in
Management, |Empasliflozin SGLT2i users, compared with
20217 nonusers yet with a certain degree
of between-study heterogeneity
(> = 70%)

SGLT2j, sodium-glucose cotransporter 2 inhibitor; AKI acute kidney injury; RR, relative risk; Cl, confidence interval;

OR, odds ratio
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