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B Hyperfiltration in early stages of
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Presence of glomerular hypertension and hyperfiltration
can result in increased fidration pressure and podacyte stress
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ACEI vs 1ISGLT2
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Decrease in glomerular hypertension and hyperfiltration Normalization of fltration pressure and podocyle stress
deercases filtration pressure and podocyie stress
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1ISGLT2 a serce w populacji DM2

ORIGINAL ARTICLE

Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

Bernard Zinman, M.D., Christoph Wanner, M.D., John M. Lachin, Sc.D.,
David Fitchelt, M.D., Erich Bluhmki, Ph.D., Stefan Hantel, Ph.D.,
Michaela Mattheus, Dipl. Biomath., Theresa Devins, Dr.P.H.,

Odd Erik Johansen, M.D., Ph.D., Hans . Weerle, M.D., Uli C. Broed!, M.D.,
and Silvio E. Inzucchi, M.D., for the EMPA-REG OUTCOME Investigators

ORIGINAL ARTICLE

Canagliflozin and Cardiovascular
and Renal Events in Type 2 Diabetes

Bruce Neal, M.B,, Ch.B,, Ph.D,, Vlado Perkovic, M.B., B.S.,, Ph.D,,
Kenneth W. Mahaffey, M.D., Dick de Zeeuw, M.D,, Ph.D., Greg Fulcher, M.D,,
Ngozi Erondu, M.D., Ph.D., Wayne Shaw, D.S.L., Gordon Law, Ph.D,,
Mehul Desai, M.D., and David R Matthews, D.Phil., 8.M,, B.Ch.,
for the CANVAS Program Collaborative Group*

ORIGINAL ARTICLE

Dapagliflozin and Cardiovascular Outcomes
in Type 2 Diabetes

5.D.Wiviott, |. Raz, M.P. Bonaca, O. Mosenzon, E.T. Kato, A. Cahn, ¥.C. Silverman,
T.A. Zelniker, ).F. Kuder, S.A. Murphy, ©.L Bnatt, LA. Leiter, D.K. McCuire,
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KIDNEY DISEASE PROGRESSION
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1ISGLT2 a serce w populacji bez DM2

The NEW ENGLAND
JOURNAL of MEDICINE
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Cardiovascular and Renal Outcormes with Bmpagliflozn
in Heart Failure
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The NEW ENCLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Dapagliflozin in Patients with Heart Failure
and Reduced Ejection Fraction

JJV. McMurray, S.0. Sclomon, S.E. Inzuceni, L. Ksber, M.N. Kosiboroz.
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1ISGLT2 w populacji z 1 bez DM2
badania nefrologiczne
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DAPA-CKD
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iISGLT2 w populacji z i bez DM2

badania nefrologiczne
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PChN bez DM
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Secondary Outcome: All-Cause Mortality According to Underlying Cause of Kidney
Disease

Dapagliflozin  Placebo Dapaglifiozin  Placebo

No. of Participants/ Events/
All-Cause Mortality Total no. 100 Patient Years HR (95% Cl)
Overall 1012152  146/2152 2.2 3.2 _._. 0.69 {0.53, 0.88)
Dizbetic nephropathy 78/1271 104/1239% gy 3.8 : . 0.72 (0.54,0.97) 55
Ischemic/hypertensive
nephropathy 14/324 22/363 2.0 2.8 ——— 0.70(0.35,1.37)
Glomerulonephritides 3/343 11/352 0.4 Ls f 0.31 (0.0, 1.13)
Other/unknown 6/214 9/198 13 2.2 ' " " 057[0.20,161)

08 1 __2 3

0.1
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Whee'er D. ASN Kidney Weak Re maginea 2020. Oral presenzation.




DAPA-CKD

DAPA-CKD

Primary and Secondary Qutcomes by Diabetes Status

Dapaglifiorin Placebo HR [95% CI) PValue

Primary vutcome No. of partidpants/total no.
Crersll 13742152 31202152 —— 0.611(2.51,072)

152/1455 2291451 e 0,6410,52.0.79)
Vi thoun tyse 2 ¢ abates L50697 33701 S f— 0.50(0.35,0.72) 24
Renal-spedfic outcome
Crenall 14212152 24312152 ' 0.55 (0.5, 0.68)

10341455 17341451 —— 0.57 (0.45,0.73)

et .
Vi thout iyoe 2 ¢abetes 39/697 700701 0.512.34,0.75) 57
JV deathor hen
Cuerall 100/2152 1382152 e 0.7110.55,0.92)
Vi th type 2 dinbetes 2571458 11971481 e 0.70(0.53, 0.92)
Vi thout tyne ¢ ¢ abstes 150647 19410 * 0,79 (2,80, 1.55) R
All-nusnodiy
Cuerall 1012152 14642152 ' 0.69 (0,53, 0.68)
Vi th type 2 diabetes 8141455 113/1451 0,74 (0,55, 0.98)
Vi thout syae 2 ¢ skatae 17697 EETLT T ' ~ ) , 0.52(0.29,0.93) 5
0.2 0.5 1.0 2.0

Wheeler 0. ASN Kidney Week Reimagined 2020. Oral presentation. Depeghficzin better  Placsio batter




1ISGLT2 - czy tylko efekt hemodynamiczny?
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Sodium - glucose cotransporter-2 inhibitors Rojasekeran ef ol.

Pharmaceutical agent
(@) SOLY-2 inhibitor (eg. empagifiozin
(2) Cananic Anhydrase Inhibitor (eg. acetazolimide)
(3) Loop Diuretic (eg. furssemide)
@) 1nazae Diurenc (g, ryarochiorothiazoe)
(8) ENaChannel Inhibitor (eg. amiloride)
(8) Aicksterone Recepior Blocker (0g. spionokactone)

Rajasekeran et al. Curr Opin Nephrol Hypertens 2017 Sep;26(5):358-367.




Dapaglifilozyna istotnic redukowala ryzyko zgonu z przyczyn

sercowo-naczyniowych lub pogorszenia HF u pacjentaw z LVEF >40%
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cewka blizsza - hot topic !
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ESC P O————— RESEARCH ARTICLE
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Acetazolamide in Decompensated Heart

Failure with Yolume Overload trial (ADVOR):
baseline characteristics

Wilfried Mullens' ¥, Jeroen Dauw'?, Pieter Martens’, Evelyne Meekers'?,



1ISGLT?2 - czy tylko efekt hemodynamiczny?
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1SGLT2 1 NHE




aktywacja NHE (sodium—hydrogen exchangers (NHEs) odpowiada za
CHF (NHE1) i DKD (NHE3 w cewkach blizszych, NHE1 w

komoérkach mezangialnych)

aktywacja NHE -> wzrost Na+ i Ca2+ wewnatrz komorki ->
uszkodzenie komorki (wloknienie, stan zapalny, apoptoza) ->

uszkodzenie calego narzadu

aktywacja NHE3 wzmaga aktywno$¢ nerkowego ukladu wspotczulnego

P_athoph)_'siology of diabetic kjd_ney
Ni et al. Cardiovasc Diabetol (2020) 19:98 dlscasc Impaﬁt of SGLT2 inhibitors

LYK Al

DeFronzo et al. Nat Rev Nephrol2021 May;17(5):319-334.



1ISGLT2 i ketogeneza
wrog stal sie przyjacielem

)

SGLTZ inhibitors Heart falure
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Fig. 2. Mechanism of ketogenesis by SGLTZ inhibitors,
S5LT2 inhibitcrs increase lipclysis, glacoreogenesis, and xetogenesis by cezreasing the i'cq'._in-to-glucagon ratio
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THE PRESENT AND FUTURE

JACC ITATE-OF-THEARY REVIEW

Therapeutic Potential of Ketone Bodies )
for Patients With Cardiovascular Disease

JACTU State-of-the-Art Review

Kalve B Varista, MD, IND," Cher Sin Chang IO, Jusn 1 Badiomen, N0, Dunial 1. Kally, MD,
Rodolf A ¢ Boet, MD, hD," B, Daan Westenbeink, MD, Pulr

CARDIAC METABOLISM IN NORMAL HEART
AND HEART DISEASE

KETONE BODIES: PLEIOTROPIC EFFECTS
BEYOND CARDIAC ENERGETICS




FICURE Y Metabolic Pathways of Ketone Bodies in Liver and Extrabapatic Organs

Extrahepatic argans
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HMLLYS = HMG CoA lyase HMOCL = HMC QoA synthase SCOT = succinyl CoA:3 ketoaod CoA tramshorase: T0UA = tncarboxyhiz sod. Therapeutic Potential of Ketone Bodies  m)

for Patients With Cardiovascular Disease

JACT State-of-the-Art Review

Vuriota, M, V8" Cher b Chamg, I, S . b, S Evniel . Wby, MD;
Rudolf A de Bowt, MD, " B Duan Weskenbeink, MD, A




Sacdmrams 91930 BC Medicne

Ketone bodies: from enemy to friend and @
guardian angel o

Hber K3tz < Ky Srgd”, Neve MBaig’, Avrrs Lesamn hole” e C %ddoce’ eyl
Satan Wen’

Table 1 Ranges of ketone body levels in human plasma in
different physiological conditions

Physiological condition B-Hydroxybutyrate concentration
in plasma (range in mmol/l)

Normal circadian variation 0.1-04
After prolonged exercise 0.3-2

After 1-2 days of fasting 1-2
After 2-3 weeks of fasting 5-7
After 1-3 weeks of ketogenic diet  05-5

Curing diabetic ketoacidosis 3-25
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o, 1ISGLT2 and more
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O

nhibitors

Suppression of mTOR activity
Enhanced autophagic flux

Activation of sirtuins, AMPK and PGC-1a Ketogenesis

Erythrocytosis
Reduced uricemia

" Decrease in oxidative
and endoplasmic
reticulum stress

Restoration of mitochondrial
heaith and promotion of
mitochondrial biogenesis

Preservation of
cellular viability and
organ architecture

wSTy

profibrotic pathways

Inhibition of autophagic flux or interference with
sirtuin/AMPK signaling blocks cardioprotective and
ephroprotective effects of SGLT2 inhibitors




dzialanie bezposrednie oraz dzialanie posrednie - NHE
+ poprawa wydolnosSci energetycznej kardiomiocytow
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1SGLT2 1 uklad wspoélczulny

boanebbhs obersi
corpesve Peer bllure
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SGLT2 inhibitore may differentially repulate the interatitial ve intravascular compartment when
compansd with Toop dineeties. Tn individusks with congesGve heart failure, inlerstitial oedena is
evident (), SGLT2 inhibitors may sclectively reduce interstitial volume with minimal change in blood
volume (b) whereas loop dinretics may cause a reduction in both interstitial and intravascolar volume

» ISGLT2 zmniejszaja odruch neurohumoralny, ktéry wywohuja diuretyki petlowe
na skutek spadku objetoSci wewnatrznaczyniowe]

» 1ISGLT2 nie zwiekszaja aktywnoSci reninowej osocza

Verma S, & McMurray J. Diabetologia 2018, 61, 2108—2117.
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b Diebetic kicnay disease with SGLIZ irhibitior

Effect of Empaglifiozin on Erythropoiefin Levels, lron Stores and Rad Elood Cell
Morphology in Patients with Type Z Diabetes and Coronary Artary Disease

C.Davic Mazer =), Gregery MLE. Hare, Philp W. Connelly, Richard I, Glibart Nacine Stetata, Asran Quan Hwes Tiok,
Lawvene A. Ledter, Bernard Zivean Peter Jond Fel 2uc, NI Nisry, Kevie E Thope, Rosuld M. Goldenter), Andeew T. Yan,
Kim A. Cornely, ard Suboch Yerma
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aspekty praktyczne
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aspekty praktyczne
AKI

O

SGLT2 DFP-4 SGLT2 inhibRor vs DPP-4
inhibitor inhibitor inhibitor, ralative scale
events, No. events, No. RD,/1000 PY Favors  Favors
(IR/1000 PY) (IR/10COPY) (95%Cl) HR(35% Cl) SGLT2 DOPP-4

Acute kidney injury
Subcroup HEA;  <7.5% (n=24052) 162 (19.55) 220(27.22) -7.68(-12.3710-2.99) 0.72(0.59t00.89)
Suburoup HUA,, 7.5%-9%6 (1=3229C) 211(18.92) 295(27.03) -8.11(-12..210-411) 0.70(0.59tv 084}
Subgroup HRA, >9% (n=30317) 2725(23.35) 268(30.05) -RE8O(-"15110-2.09) 0379(D66tnNAY)
Cverall population (n=£7274) 598 (20.54) 783(28.05)  7.60( 10.1510 5.04) 0.73(066t00.81)

JAMA InternalMedicive | Odging Invest gation

Comparing Effectiveness and Safaty of SGLT2 Inhibtors
vs DPP-4 Inhibitors In Patients With Type 2 Dlabetes
and Varying Baseline HLA,, Levels

FivicalTinches. MO Phih Cotoras | Webe MD M lacyoung C K MDD dle N Pk MO S0 MM
Erhan Ab, D0, Elabatts Dutcrne, LD, Seind
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aspekty praktyczne
bezpieczenstwo

O

Dapagliflozyna 10 mg Placebo
(N=2149) (N=2149)

Zdarzenia?, n (%)

Przerwaniae udzialu w badaniu 274 (12.8) 309 (14.4)
Przerwanie udzialu w badaniu z powodu zdarzenia
niepozadanego 118 (5.5) 123 (5.7)
Kazde powazne zdarzenie niepozadane 633 (29.5) 729 (33.9)
Zdarzanla niepozadane bgdace przedmiatem
zainteresowania:
Amputacja® 35 (1.6) 39 (1.8)
Stwierdzona lub prawdopodobna cukrzycowa kwasica 0 2(0.1)
ketonowa
Ziamaniac 85 (4.0) 69 (3.2)
Zdarzenie niepoZadane zwigzane z nerkami 155 (7.2) 188 (8.7)
Clezka hipoglikemia? 14 (0.7) 28 (1.3)
Niedobor plyndwe 127 (5.9) 90 (4.2)
Powazne dziatania niepozadane zwigzane z niedoborem 22 (1.0) 18 (0.8)
phynow

The dagagl lozin e prevenion of acverse vulcones in
chronic kidney disease (DAPA.CKD) triak baseline

characteristics




e SGLT2 inhibitors and the risk of urinary tract infections

e ®— in patients with heart failure: A pooled analysis examining
s e b safety endpoints
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BM) Open Comparative safety of the sodium

glucose co-lransporter 2 (SGLT2)
inhibitors: a systematic review
and meta-analysis
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Cmsompespittiten - 3@ ® Impact of diabetes on the effects of sodium glucose
T co-transporter-2 inhibitors on kidney outcomes:
collaborative meta-analysis of large placebo-controlled trials

The Nufield (eportment of Popudation Neslth Rl Studees Grup® ead the AGLT2 hebite Meta Analyss Cardo-Rend Triahss” Comartir*

Summary

Cance 2002 @0 Um0t Backoround Large trials have shown that sodium glacose o-trasspoetes.2 (SGLT) inhibitors reduce the risk o advese
Pitsied toine  Kidney and cardievascular outcomes in gatienss with hear fallure or chronk: kideey dissase, or with type 2 dabetes and

et 63001 buigh risk of atheracientic ardioviscular disease. None o the kials scnaiing putients with ind withou! diabetes were
e designed i assew outaases sepantely iy patients vithout disbries.

iISGLT-2 zwiekszajg ryzyko infekcji genitalnych, nie zwiekszajg ryzyka ZUM




baseline eCFR Relative risk
(mumin1.73m9) GLT2 placate @5%Cn

---------------------- 105 (0.87.1.43)
1AT (.02, 1.39)

1.09(0.83,1.27)
108(1.02,1.1%

0.94 (0.89, 1.27)
1.15(0.67, 1.52)
1.10 (0.£0, 1.52)
o 1.07 (0.00, 1.27)

& 388032, 45Y)
—a+ 267(1586.424)
—8 208R22.399)

O 387 (3.94,4.08)

063 (0.71.0.93)
0.83 (0.70, 1.23)
0.91 (0.79, 1.05)
0.29 (080, 0.98)

107 (0.58, 1.17)
104 (067, 1.25)
10881, 121)
1.07 (.09, 1.14)
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dapagliflozyna ! empagliflozyna 2 canagliflozyna 3

' \4 v
=25 =60 (10mg->25 mg) >60 (100 mg -> 300 mg)
=30 -60 (10 mg) =30 -60 (100mg)
Vv V

=20 (10 mg)

https://www.astrazeneca.pl/content/dam/az-pl/SPC/SPC_Forxiga_10mg.pdf Charakterystyka Produktu Leczniczego, 03.02.2023r.

https://www.boehringer-ingelheim.pl/sites/pl/files/documents/poland_pdf/jardiance/jardiance_chpl_21.07.2022.pdf



https://www.astrazeneca.pl/content/dam/az-pl/SPC/SPC_Forxiga_10mg.pdf

Table 2| Considerations for selecting glucose-lowering agents in patients with T2D and CKD*'’

Glucose-
Progression  ,gcyp  Heant failure mnmg Hmdveunh "‘,“9! ht

of CKD

eI N -- -

t SGLT2 inhibitors

GLP-1 receptor
agonisis

DPP-4 inhibitors

Inaulin

Sulfonylureas

a-Gucosidase
inhibitors

Neutral Polential risk o° high cost to patient
Potential beneit or intermediate gluccse-lowering effiacy B increased sk tor adverse effects
I Beneft (orgar pratecton, high effcacy. low hypoglycemia risk, weigh oss, of low cost)

Kidney International (2022) 102, 974-989




[dapaglifiozyna)
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Niewydolno£é€ serca Przewlekia choroba nerek
(wskazanie refundowane)™+ (wekazanie rafundowane)'
Cukrzyca typu 2, u pacjentdw leczonych co W Preewlekla niewydolnosd serca u dorostych il (;l Preewledda chorcha nerek
najmniej dwoma lekami hipoglikemizujscymi, A pacjentdw z obnizony frakejs wyrzuaowy lewsj n.f.'[(:", U doroshrch pad artdw 2
z HbA, = 7,5% oraz bardzo wysckim ryzykiem e komory serca (LVEF = 405
28 reAVD-NACTY N lewwym razumianym |aka:
£ , -
L\_._ \ petwierdzora charoba tercowe naczyniowa oraz o &GFR < mlimind 1,735 m#
- ok weym ey sig ob ywami chosoby w sdasiz I v A . )
“'.' : NYHA porimo z2 stosawanis teegdi oparse na ACCH @ alburrvinuris {WACR) 2 200 mg'y
uszkoddrenie innyck narzgdaw sujawisjyce sip poprzes: s ARBIARNI)
-~ %, ' © ocaz bxaorch teran g oxarts na ACE/ARS
'g']tl ) - rim kroom riz 4 tygodrie wb 2 proectavisksasnini
oalwomocs s przeepst c,:ai komary (Lt retinopatie ki 2 grapry Dula-ndrurclitykow oows i vokacarw dotychtarapll

| antagonisrach recaniara m namlo<otykn néw
uo

abacrafs > 3 énrych rynnisdw prvka spedrad:

= wick = 5512t da mezezpzr, wick = 60 Iat dls <obizt
= dysl pidesmia = raccignienie tutniczs

s palaniawtaniy = arylasd

Dnia 3 lutego 2023 r. dapagliflozyna uzyskata rozszerzone wskazanie w leczeniu przewlektej objawowej
niewydolnosci serca w catym spektrum frakcji wyrzutowej lewej komory (HFrEF, HFmrEF, HFpEF)1

Charakterystyka produktu leczniczego Forxiga® 10mg z dnia 03.02.2023r dostgpna na stronie: https://www.astrazeneca.pl/content/dam/az-pl/SPC/SPC_Forxiga_10mg.pd




Rozszerzenie aktualnego wskazania refundacyjnego,
Y.:

zmniejszenie wymogu z HbA1c > 8,0% na HbAi1c = 7,5%

usuniecie ograniczenia w zakresie braku stosowania insuliny przez pacjenta
przed zastosowaniem lekow flozynowych

usuniecie konieczno$ci 6 miesiecznego okresu stosowania dwoch lekow
przed wlaczeniem do leczenia lekami flozynowymi

https://www.nowosciwdiabetologii.com/

https://www.nowosciwdiabetologii.com/

https://pulsmedycyny.pl/nowe-obwieszczenie-refundacyjne-od-1-wrzesnia-2022-mz-wylicza-zmiany-1159148



‘www.kidney-intemational.org consensus report

Diabetes management in chronic kidney disease:
a consensus report by the American Diabetes
Association (ADA) and Kidney Disease: Improving
Global Outcomes (KDIGO)

lan H. de Boer', Kamlesh Khunti?, Tami Sadusky®, Katherine R. Tuttle?, Joshua J. Neumiller®,
Connie M. Rhee®, Sylvia E. Rosas’, Peter Rossing® and George Bakris'®

4 N ( N\
Who and when to screen? How to screen?
= )
Yearly starting 5 years after diagnosis U EESRLREE
and
Yearly starting at diagnosis E cGFR
N\ J N /
( ) 4 )
What to do with a positive result? What defines CKD diagnosis?
Repeat and confirm: = . .
niirm: , U Persistent urine ACR >30 mg/g
* Evaluate possible temporary or spurious causes
* Consider using cystatin C and creatinine to more and/or
precisely estimate GFR Persistent e GER in/1.73 m2
* Only persistent abnormalities define CKD eklenteGhso0ink/minizsin
and/or
% Initiate evidence-based treatments @ Other evidence of kidney damage
N\ J N J




1ISGLT2 w praktyce

i o=
e This analysis of a near—census-level audit of the US retail prescriptions shows that since 2015,
cardiologists have increased use of SGLT2is and GLP-1RAs 12-fold and 4-fold, respectively.

+ Nonetheless, cardiologists accounted for <2% of all SGLT2i and GLP-1RA use in 2020.

Prescriving of SGLT2 inhibltors in primary care: A = Reluctance

qualitative study of General Practiticners and —
Dndocrinolagists ST .

L o _ Reduced appreciation of cardiovascular benefits
Sy T Copenpg s T Scher', Mpksa oy Bt @ 09 Easge of access to Endocrinalogist

Less frequently managing type 2 diabetes
Complexity of therapeutic options
Experience of patients with adverse effects

W] ¥ WEIOER0E V0N M)

<10% of Eligible Type 2 Diabetes Patients Get
New but Pricey Drugs

Lo S e - ST -
Potmney 3T N0 @ fecar

Among these 1133 people — who represent more than 22 million American
adults with type 2 diabetes who fit the 2022 criteria — a scant 3.7% were
actually taking a GLP-1 agonist and 5.3% were taking an SGLT2 inhibitor.




1ISGLT2 w praktyce

O

CENTRAL ILLUSTRATION Initiation, Titration to Target Dose. and Discontinuation of GOMTs Among New
Users of GDMTs After hHF, in Japan, Sweden, and the United States

Look-Back Period 1999 Follon-Up Period 1 Year
~ After100Days After 1 Year
—= 7% hitiedon of novel GOMI | M After GOMT nitiation, target desz
Patioete L andescubitrdfvslesetsn) wat ":t‘ | AHisaTant and SITAR 0w, atsls
(" 270000 ™ compmred with other GOVT:, despite - \\.ﬁmmmm
~—n :.., Figh CV Seath tHF ks
—co @ v

Depoglifiosia  Sacubtil/Valsartan
iloh
S
% il
¢ M1 AEhDY a|
ii 1
0
wd ¥ NRA "
= 204
it 3
g o
- | ST Swvedhen (L8
o
¥ Dapagliftezin
Rs
. -:nuudm
—--  Targe: 3%

Savarese G, et al J Am Coll Cardiol M= 2023 T1(1)1-14.




LIREPORTS

Prescribing SGLTZ Inhibitors in Patienls
With CKD: Expanding Indicotions
and Practienl Considerationa

N

iSGLT2 to leki bezpieczne e g et et S B et e g

" erwsiaw mame sers of Vi biee L oy -

i Boive sin w Parvnbe Famta 3 lovn Sumede

iSGLT2 to leki o dzialaniu plejotropowym
iSGLT2 to leki 3 w 1 (kardio-nefroprotrekcja i efekt metaboliczny)

przy iSGLT2 wlasciwa edukacja pacjenta: nasilona diureza (nagla), parcie na pecherz (pacjent

kojarzy z infekcja)

przy iSGLT2 zmniejszenie dawek innych lekow (diuretykow)

nacisk na higiene osobistg

kontrola SCr zwykle po 4- 6 tyg, akceptowalny wzrost SCr do 30%

wzrost SCr nie zawsze wynika ze stosowania iSGLT2 - wyklucz inne przyczyny

IPOM (Indywidualny Plan Opieki Medycznej) - opieka koordynowana w POZ - > oznaczenie
ACRwyja$ni¢ pacjentowi skutki stosowania leku - nasilona diureza (nagta), parcie na pecherz

(pacjent kojarzy z infekcja)
czasowe wstrzymanie leku przed duzym zabiegiem operacyjnym

Neuen B et al. CMAJ 2019 October 15;191:E1128-3

https://kdigo.org/guidelines/diabetes-ckd/
Puckrin R et al. Acta Diabetol, 2018 May;55(5):503-514


https://kdigo.org/guidelines/diabetes-ckd/

