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Outlines

1. Current landscape and natural history of diabetic
nephropathy

2. Importance of multifactorial management
including BP management and brief overview of
pathophysiology of diabetic nephropathy

3. Highlight on therapies

4. Emerging data for SGLT 2 inhibitors and GLP1
receptor agonist as novel Reno protective agents.
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Developing Diabetic nephropathy

Normal- to-mildly increased

albuminuria (A1) \30%

30%

moderately increased albuminuria (A2)
“microalbuminuria”

20- 30%

N

Over 10 years | severely increased albuminuria (A3)

Normoalbuminuria <30 mg/24 hr (ACR <30 mg/g) 30- 50%
Microalbuminuria 30-300 mg/24 hr (ACR 30-300 mg/g) | progress ESRD
Macroalbuminuria >300mg/24 hr (ACR > 300 mg/g)

“macroalbuminuria”

over 15 years

Diabetic nephropathy in Oxford Texbook of Endocrinology 2011
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Stages of nephropathy in
Diabetes

Annual transition rate Annual risk of all-cause
in T2DM death in T2DM

Normoalbuminuria H 1.4%

2.0%

Microalbuminuria 3.0%

2.8%

2.3%

VA VA VA

Adapted from: UKPDS 64. Kidney Int 2003; 63: 225-32
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Richard Bright

(1836)

British physician, (1789-1858)

established edema (swelling) and proteinuria (the presence
of albumin in the urine) as the primary clinical symptoms of
the serious kidney disorder
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e Easily preformed - urinary albumin—to— creatinine
ratio (UACR) random spot urine collection

e two of three specimens of UACR collected within a 3-
to 6-month period should be abnormal before
considering a patient to have albuminuria.

e Measurement of serum creatinine and estimation of
GFR

www.kidney.orqg/GFR

Diabetes Care Volume 41, Supplement 1, January 2018. KDOQI 2007



Screening for microalbuminuria

Test for microalbuminuna

No l

PR + for albumin

l
[

Condition that may invahidate
urine albumin excretion?

l Yes No

No | Treat and/or wait until

¢ resolved. Repeat test.
+ for protein?
Yes
\ 4 \ 4
Repeat microalbuminuna
test twice within 3-6 month period.
v v
Rescreen No -
nonsyen |4 2 of 3 tests positive?
KDOQI 2007 g R

Microalbuminuria, begin treatment
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Prognosis of CKD by GFR and albuminuria category

‘ ACR categories (mg/mmol), description and range

More comprehensive CKD
staging that incorporates
albuminuria and is more

closely associated with risks

and ACR categories and
of adverse outcomes

<3 Normal to
mildly increased

3-30 Moderately
increased

>30

Severely increased

> 90

of CVD and CKD progression Gl

Normal and high

GFR categories (ml/min/ |.73m*
description and range

60-89
Mild reduction related to normal G2
range for a young adult

45-59
Mild-moderate reduction

30-44

' G3b
Moderate—severe reduction

[5-29
Severe reduction

<I5
Kidney failure

G4

G5

Al

A2

A3

Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int Suppls.

2013;3:1-150.
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Prevalence of kidneydisease (%)

Kidney Disease and Increased Mortality Risk in
Type 2 Diabetes

50
A 42.3% B UNo Diabetes | ¢ n 47 0%
40 - m Diabetes E :
EZ
S £
30 n 8 g
> e
c ©
U
20 5 &
9.4% e
B g
10 - S
c
A N
0 No Kidney Albuminuria Impaired GFR  Albuminuria &
All forms of Albuminuria  Impaired GFR Both Disease Impaired GFR
Kidney disease
Prevalence (A) and manifestations Ten-year mortality in type 2 diabetes
(B) of kidney disease in diabetic and by kidney disease manifestation

nondiabetic subpopulations

Maryam Afkarian et al, ] Am Soc Nephrol 24: 302-308, 2013.
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& Kimmelstiel and Wilson (1936)

Paul Kimmelstein (1900-70) Clifford Wilson (1906-1997)

German-born pathologist in the U.S English physician
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Approaches to improving outcomes related to diabetic
kidney disease.

Prevention of Obesity Screening & Prevention of Diabetes

U U

Diabetes

4

Diabetic Kidney Disease

Glycemic Control

{——— —>
{— —>

Blood Pressure Control

<: RAAS Inhibition Lipid Management |:>

ESRD CVvD

Mark E. Molitch et al, Kidney Int. 2015 January ; 87(1): 20-30
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Effects of intensive glucose control on renal outcomes in

patients with type 2 diabetes
ACCORD, ADVANCE, UKPDS, and VADT) 27 049 participants. 1626 kidney events

Events per year , n (%)

Intense Less intense HR (95% Cl)

control control
Primary renal 761 (1.2) 865 (1.6) 0.8 (0.7,0.88) ’
outcome
ESRD 113 (0.2) 143 (0.2 0.61(0.26,1.44) ==
Renal death 18 (0 22 (0.1) 0.77 (0.41 1.46) ——
GFR <30 175(0.3) 149 (0.3) 1.16 (0.93, 1.44) -
ml/min/1.73m?
macroablunimuria 509 (0.9) 603 (1.2) 0.74 (0.61, 0.90) N
Secondary outcome
microalbuminuria 2121 (5.2) 2210(6.3) 0.90 (0.84, 0.95) ‘

Favor more Favor less

Zoungas et al, Lancet Diabetes Endocrinol. 2017 Jun;5(6):431-437 intense control intensive control
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STENO 2 Study: Intensive Multifactorial Care Reduce the
relative risk of microvascular Disease and CVD mortality in
patients with T2DM and Microalbuminuria

A Nephropathy
60
50
i apd Diabetic nephropathy
k- developed in20 patients in
&  30- : :
s the intensive- therapy group,
S 204 1 as compared with 37 patients
- I in the conventional-therapy
| group (relative risk, 0.44; 95%
LI - Cl, 0.25 to 0.77; P = 0.004
At 4 Yr At8 Yr Post-Trial At13 Yr ,0.25t0 0.77; P = 0.004)
B Intensive therapy [l Conventional therapy

HbA1C< 6.5%,

fasting serum TC < 175 mg /dl (4.5 mmol/ L),
fasting serum TG <150 mg /dl (1.7 mmol/ L),
SBP < 130 mm Hg, DBP < 80 mm Hg

Asprin
Gaede P etal, N EJ Med, 2003; 348, 383-393
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Multifactorial interventions strategy is recommended
for patients with T2DM and Nephropathy

GLYCEMIA SMOKING CESSATION
individualized, A1C mostly ~¥7% | Tcessation
BP LOWERING NUTRITION

Generally < 140/90 mmHg
Individual risk benefit < 130/80

dietary protein intake ~ 0.8 g/kg
/day (non HD)

LIPID T

WEIGHT CONTROL

reduces risk of major
atherosclerotic events

not initiating statin therapy in
patients with diabetes who are
treated by dialysis

BMI (18.5 to 24.9 kg/m?2)
Diet, physical activity, achieved
weight loss




P lowering is associated with reduction of all
renal events in T2DM

In ADVANCED BP study, rate of all renal events significantly associated with SBP level
10 -

- +_¢++

Annual patient event rate (%)

100 110 120 130 140 150 160 170

Achieved systolic blood pressure (mmHg)
Median systolic blood

pressure (mmHg) 106 116 125 135 144 154 168
No. of person-
years 1431 4266 8974 11983 9138 4942 3470

Bastiaan E. de Galan et al, ] Am Soc Nephrol. 2009 Apr; 20(4): 883—-892.
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Outcomes in Diabetic Patients

Standardized Associations Between 10—-mm Hg Lower Systolic BP and
All-Cause Mortality, Macrovascular Outcomes, and Microvascular

No. of BP Lowering Control Relative Risk
Outcome Studies Events Participants Events Participants (95% ClI)
Mortality 20 2334 27693 2319 25864  0.87(0.78-0.96)
Cardiovascular disease 17 3230 25756 3280 24862 0.89(0.83-0.95)
Coronary heart disease 17 1390 26150 1449 24761 0.88 (0.80-0.98)
Stroke 19 1350 27614 1475 26447  0.73(0.64-0.83)
Heart failure 13 1235 21684 1348 20791  0.86(0.74-1.00)
“Renal failure ) 596 19835 560 18912  0.91(0.74-1.12)
“Retinopathy 7 844 9781 905 9566  0.87(0.76-0.99)
7 2799 13804 3163 12821  0.83(0.79-0.87)

Favors BP : Favors

Lowering : Control

I

0.5

T T LI ]

1.0
Relative Risk (95% Cl)

2.0

Blood Pressure Lowering in Type 2 Diabetes
A Systematic Review and Meta-analysis

Connor A et al, JAMA. 2015,;313(6):603-615. doi:10.1001/jama.2014.18574

MMA 2018, Dr.KNSM
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Harry Goldblatt Eduardo Braun-Menéndez
(1891-1977) (1903 -1959)

Pathologist
Renin and hypertension 1934

Argentine physiologist
Angiotensin 1939
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 ACE inhibitors or ARBs are the preferred first-line agent

Choice of antihypertensive drugs

for blood pressure treatment among patients with

diabetes, hypertension, eGFR< 60mL/min/1.73m?, and
UACR> 300mg/g Cr

e their proven benefits for prevention of CKD progression

e recommend not using an (ACE-I) or an(ARB) for the

primary prevention of DKD in normotensive normo-
albuminuric patients with diabetes

KDOQI Diabetes Guideline: 2012 Update, ADA 2018
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UAER % Change

0 6 12 18 24 30 36 42 48 54
Months of Follow-up

Viberti G, Circulation, 2002; 106(6): 672-8
Steen Andersen et al, Diabetes Care 26:3296—-3302, 2003
Lewis EJ, et al, N Engl J Med. 2001; 345(12): 851-60
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Reno protective benefits beyond simply
regulation of blood pressure
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Follow-up (months)

Year
No. at Risk—total no. (no. carried forward) No. at Ris'_‘
Telmisartan 86 (0) 99 (23) 102 (21) 102 (31) 103 (41) Placebo 300 229 214 203 187 176 164 136 89
per-ind Placebo Favors Favors Relativerisk
o Perindopril+ i C‘ BENEDICT
(n=5569) (n=5571)~S"NCCPIEE. placebo  reduction (95% Cl)
Totalrenal events 1243 1500 ¢ _
New or worsening E
nephropathy 181 216 — 18% (-1t032)
New microalbuminuria 1094 1317 - 21% (14 t0 27)
I |
05 10 R B. ADVANCE
Hazard ratio -
A. Barnett, A. et al. N Engl J Med 2004,351:1952-1961
B. ADVANCE Collaborative Group. N Engl ] Med 2008;358:24.
3. BENEDICT. N Engl ] Med 2004,351:1941-51.
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What is the BP treatment target?

KDIGO Clinical Practice

ADA 2018 e urine albumin excretion < 30

e BP <140/90 mmHg are mg /24 hr (SBP < 140mmHg
generally recommended  DBP<90mmHg) (1B)

e <130/80mmHg may be ¢ urine albumin excretion > 30

considered for patients mg per 24 hour SBP <
based on individual 130mmHg and DBP <
anticipated benefitsand ~ 80mmHg (2D)
risks KDOAQI 2007, AHA 2017
JNC 8 <140/90 mmHg e CKD stage 1-4< 130/80 mmHg

(B)

Kidney International Supplements (2012) 2, 343-346



Blood Pressure Level and Rate of GFR Decline in
Controlled Trials of DKD

SBP (mm Hg)
130 134 138 142 146 150 154 170 180
0Illl]llllllllllllIIlIlllIlIlIlI“IllIlIII
1
% .2....‘..’III
‘g 4l r=0.39; P <0.05
> 6
E -§ ol Untreated
0§ 8 | HTN
£ -0} \
12 F ¢
-14

Diamonds represent the mean achieved systolic blood pressure (SBP) and mean rate of
calculated or directly measured GFR decline in the studies of DKD. The dotted line represents
a flattening of possible benefit of blood pressure lowering at blood pressure levels less than
140 mmHg.

Hart PD, Bakris GL,. Philadelphia, PA, Hanley & Belfus, 2004, pp 249-252

MMA 2018, Dr.KNSM 23



Al1C targets

GUIDELINE

TARGET

ADA 2018

Al1C of < 7%

Goals should be individualized (duration of diabetes, age/life
expectancy, comorbid conditions, known CVD or advanced
microvascular complications, hypoglycemia unawareness, and
individual patient considerations)

KDOQI Diabetes
Guideline: 2012

(HbAlc) of ~7.0% to prevent or delay progression of the
microvascular complications

HbAlc be extended above 7.0% in individuals with co-morbidities

European-renal-
best-practice
(ERBP) 2015

Stage 3 b >7% and < 8.5%

ESRD patients with diabetes benefit from maintaining their Alc between 7-8 %, as
Alc levels above 8 % or below 7 % carry increased risks of all-cause and
cardiovascular death

Ricks J, et al, Glycemic control and cardiovascular mortality in hemodialysis patients with
diabetes: a 6-year cohort study. Diabetes. 2012;61:708—-15.




Flowchart of management targets for HbA1C in patients with
diabetes and CKD stage 3b or higher (eGFR <30 mL/min)

Comprehensive risk analysis:

FRAILTY of ONE of the following: yes —
———¥ <69 mmol/mol | <8.5%

* Risk for hypoglycaemia (see Figure 5)
* Poor motivation and attitude of patient

* Decreased general life expectancy (ERBP) guideline development
* Cardiovascular disease 2015

* Presence of micro-vascular complications

Lifestyle only Vs .
or >» <53 mmol/mol 7%
Therapy with low hypoglycaemia risk

no
yes
Diabetes duration > 10 years » <64 mmol/mol < 8%

' MMA 2018, Dr.KNSM
| no | - > <58 mmol/mol = 7.5%

25




Approach to the Management of Hyperglycemia

Patient / Disease Features

Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Important comorbidities

Established vascular
complications

Patient attitude and
expected treatment efforts

Resources and support
system

More stringent &= AIC 7% == Less stringent

low high

e|qelipow jJou Ajjensp

newly diagnosed long-standing
long short
‘_
absent few / mild severe
absént few / mild severe |

highly motivated, excellent
self-care capabilities

less motivated, poor
self-care capabilities

readily available Iimited_

MMA 2018, Dr.KNSM 26
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Harry Keen (1925-2013)

the measurement of small quantities of albumin in the urine in 1963,
it was predictive of diabetic nephropathy and its consequences.
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Progression of kidney dysfunction may be
independent of proteinuria

Renal dysfunction may evolve through a classic or non-
proteinuric phenotype

=

CLASSIC PHENOTYPE
NON-PROTEINURIC PHENOTYPE

GFR (ml / min)

accelerated GFR decline (3m|/min/y)

|
NORMOALBUMINURIA MICROALBUMINURIA B PROTEINURIA

Estebanporrini, Volume 3, No. 5, p382-391, May 2015

MMA 2018, Dr.KNSM
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Risk factors and mechanisms in non-
proteinuric renal disease

Hypertension | / Tubulo interstitial inflammation
, ) N. Alterations in adipokines ant

Obesity/overweight > P

. /' secondary pro-inflammaton

changes

./
High serum triglycerides levels

’_:\-\\./' ‘ V//“

Insulin resistance

Glomerular hyperfiltration at single nephron level in
individuals with low nephron mass

Davide Bolignano Carmine Zoccali, Nephrology Dialysis Transplantation, Volume 32, Issue
suppl_2, 1 April 2017, Pages ii194—ii199,
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Interactions between metabolic and hemodynamic factors in
promoting diabetic complications including nephropathy

GENETIC

changes in

and efferent

increase in proximal
tubule glucose filtered load

Glucose

Polyol pathway
Hexosamine pathway
PCK pathway

AGE products

Inflammation
Fibrosis
Apoptosis

Intracellular signaling molecules

Growth factors and cytokines

Diabetic complications

\, Advanced glycation " Flow/pressure
Oxidative stress Renin angiotensin
Hypoxia

arteriolar tone

hypertension
(glomerular)

Adipokines, cytokines
TGF-B, VEGF

Oxidative stress
Adhesion molecules
Endothelium dysfunction

Williams Text Book Of Endcrinology 13 Edition ,Nature (2001) ;414:813-820

MMA 2018, Dr.KNSM
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Focusing renal and CVD outcomes in choosing
activates aden:)sin.e. — PEdicationS ADA 2018

hosphate ki AMPK . .
mo.m?p SRR ma.se.( ) on of CKD Dose consideration
Inhibits hyperglycemia-induced
METFO| Podocyte apoptosis

Cana eGFR <45
Empa eGFR <30

Benefit- Canagliflozin,
Empagliflozin

Liraglutide eGFR< 30

Dose adjustment

amelioration of glucose-

TZD  |induced oxidative stress, [al No dos

| downregulation of MCP1,
SU ICAM1, NF-kB, and TGFB @l Glyburide - avoid
INSULIN Neutral Lower dose

Diabetes Care Volume 41, Supplement 1, January 2018
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Effects of Incretin-based
therapies on renal risk factors in

1 Hyperglycemia
Glomerular hypertension

Renoprotection in

=—f—> Inhibited by incretin
Marcel HA Muskiet et al, Nature Reviews Nephrology 10, 88—103 (2014)

Yaeni Kim and Cheol Whee Park, Korean J Intern Med 2017;32:11-25
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Effects of glucagon-like peptide 1 (GLP-1) and GLP-1 receptor
agonists (GLP-1RAs) on renal haemodynamics in diabetes mellitus

_°TJ @

J =

Afferent
arteriole l v Diabetes-related ggz'r?:l;
&S C N [ = 7 | glomerular ¥

L [ i [ | & ] =

Vasodilation > ypedtivation - |Vasoconstriction|
& [ § ..—I'fL T S TPao f== - _—F= -r—r—_r—l——z-j

' t

@ T "
UProximal sodium reabsorption] i 6

| f
.‘ @ang:D

Marcel HA Muskiet et al, Nature Reviews Nephrology 13, 605-628 (2017)

5

6

T'
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Possible renal hemodynamic effects with SGLT2 inhibition

) , restored TGF
A normal TGF B impaired TGF ’
< ] & ) v o
) elevated * increased
appropriate macula afferent GFR decreased normalization , . delivery
afferent densa arteriole Na* delivery afferent of GFR /, |
. normal dilati arteriole 0 macula
arteriole ot vasodilation to macula e i densa
‘one \ densa constriction ‘
— 7
[ increased
Na*/glucose Na‘/glucose
reabsorption reabsorption o ml
SG[TZ 7 i 4 SGLT2
inhibition d
é in proximal
j tubule kb
1_(’ glucosuria

. Hyperfiltration in early stages LT2 inhibition r
Normal physiology of diabetic nephropathy Sﬁyp erlfilt::tli :::' vizd-;lg:s

Increased renal tubular Na reabsorption due to

increased sodium-glucose cotransport leads to the

Circulation. (2014) ;129:587-597 increase in extracellular fluid volume, which then
MMA 2018, Dr.KNSM B5
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A Incident or Worsening Nephropathy A Composite Renal Outcome
100+ £ — :
__ 100 109 Hazard ratio, 0.78 (95% Cl, 0.67-0.92)
90 X g_| P=0.003 .-
80  Hazard ratio, 0.61 (95% Cl, 0.53-0.70) £ 80- Placebo
z - P<0.001 s 6 ——-
P — > -
f EMPAREG 38% ‘e 604
| 60 © 4
SE 5 reduction -
22> S 404 24
-o(; w 404
8
g0 304 £ 9
= Placebo K 20 T T T T T T T T 1
O 20— s 0 6 12 18 24 30 36 42 48 54
& | T T e e az===:
10— = P —
Empagliflozin LEADER 2 T T T T T ]
0 , , , , | , , , A R ° 6 12 18 24 30 36 42 48 54
0 6 12 18 24 30 36 42 48 H
reduction Months since Randomization
Month
No. at Risk No. at Risk
Empaglifiozin 4124 3994 3848 3669 3171 2279 1887 1219 290 P_lacebo_ 4672 4643 4540 4428 4316 4196 4094 3990 1613 433
Placebo 2061 1946 1836 1703 1433 1016 833 521 106 Llrag[utlde 4668 4635 4561 4492 4400 4304 4210 4114 1632 454
B Post Hoc Renal Composite Outcome D Composite of 40% Reduction in eGFR, Requirement for Renal-Replacement Therapy,
100~ or Death from Renal Causes
- A0 197 Hazard ratio, 0.60 (95% C1, 0.47-0.77)
90 8
80— 8— g 804 7
70d 7 Hazard ratio, 0.54 (95% Cl, 0.40-0.75) = -2
£ 64  P<0.001 F 4-
Z 604 5. & 60 3
8 — £ 2- s
'3 R 504 g Placebo £ 504 1- Canagliflozin
o E 40_ 3_ '§ 40 0 1 T T T T T T T T T T T T
g g 24 a 0 26 52 78 104 130 156 182 208 234 260 286 312 338
2 307 1 Empagliflozin § 301
3 0 0 o
£ Ay 0 6 12 18 24 30 36 42 48 CANVAS 40%
) 10- 10-. o —
0 I I I L [ I I 1 redu . 2 : : . .
0 6 12 18 24 30 6 42 43 0 26 52 78 104 130 156 182 208 234 260 286 312 338
Weeks since Randomization
Month
. No. at Risk
No. at Risk Placebo 4347 4287 4227 4151 3029 1674 1274 1253 1229 1202 1173 1148 819 229
Empaglifiozin 4645 4500 4377 4241 3729 2715 2280 1496 360 Canagliflozin 5795 5737 5664 5578 4454 3071 2654 2623 2576 2542 2495 2450 1781 493
| Placebo 2323 2220 2146 2047 1771 1289 1079 680 144 |
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Key renal outcome from EMPA-REG, LEADER and CANVAS
EMPA-REG t LEADER% CANVAS*
Empagliflozin Liraglutide Canagliflozin
HR P HR P HR P
Renal endpoint | 0.61 (0.55-0.69) | <0.001 | 0.78 (0.67—0.92) | 0.003 | 0.60 (95% CI, | NA
0.47-0.77)
Progressionto | 0.62 (0.54-0.72) | <0.001 | 0.74 (0.60—0.91) | 0.004 | 0.73 (95% CI, | NA
macroalbuminu 0.67-0.79)
ria
Doubling of 0.56 (0.39-0.79) | <0.001 | 0.89 (0.67-1.19) |0.4 NA
serum Cr
Initiation of RRT | 0.45 (0.21-0.97) | <0.001 | 0.87 (0.61-1.24) | 0.44 | NA

Renal Outcome ti=incident or worsening nephropathy (progression to macroalbuminuria,

doubling of the serum creatinine level, initiation of renal-replacement therapy, or death from
renal disease) and incident albuminuria

Renal outcome®*= sustained 40% reduction in the estimated glomerular filtration rate, the

need for renal-replacement therapy, or death from renal causes




Dr. Elliot Proctor Joslin
(1869-1962)

Diet, exercise, insulin
Joslin medical center

MMA 2018, Dr.KNSM
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Residual renal risk in patients with T2DM

o
X
RENAAL a
s S STENO2
. — Placebo Asian (n=135) - ] Conventional treatment (95%Cl 0_25;0,77);
—— Placebo non-Asian (n=627) q:,) = Intensive treatment p=0-004
= 0.4 = Losartan Asian (n=117) = i —
< Losartan non-Asian (n=634) el 8. 46
bl : 45—
= -
S 0.34 9 40 39
g 3 35- =
c © =
Q 0.2- q630-' —
g 30% ﬁ 257 2 20 = g
2 0.1- Residual  °z 20- o
] Risk of £ 15 ©
> ESRD "é ] 10 _g
0.0 T T T T T T : wn 5 )
0 6 12 18 24 30 36 42 48 = 4 \ / v
Time (Months) 2 38 : 78 y 133
e duration of years

Andrea Luk, diabetesresearch and clinical practice 82s (2008) s 15— 520
Marcel H A Muskiet, Volume 3, No. 5 ,p367-381, May 2015
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ACEi, ARB, renin inhibitor
Endothelin antagonist
Renal denervation

Aldose reductase inhibitors
Epalrestat, Tolrestat

) |

Possible novel therapy targets in DN

=

F?I;a:EZagonisls g:z:gt‘ifali‘;oemmunds <:|
sl o S
: Anti-CTGF <:
Hyperlip:I;ia Allopurinol <:|
Hyperglycemia

Albuminuria

Na*
Glucose

Proximal tubule

DPP IV inhibitors

SGLT2 inhibitors

—

Protein kinase C inhibitors
Ruboxistaurin

Albumin

Edward J Horwitz & Jeffrey R Schelling, Clin. Invest. (2014) 4(4), 327-341

MMA 2018, Dr.KNSM

Fatty acids

Pyridoxamine

— Chemokine
inhibitors
— JAK inhibitors
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When to refer nephrologist € Qo2
oy e e
e« When eGFR < 60 ° ] '
mL/min/1.73 m?, evaluate w WP ‘
and manage potential VHT o B A
complications of chronic e Promptly refer to a
kidney disease. E physician experienced in the

e Patients should be referred care of kidney disease for
for evaluation for RRT if they uncertainty about the
have an eGFR < 30 etiology of kidney disease,
mL/min/1.73 m?. A difficult management

issues, and rapidly

progressing kidney disease.
B

ADA 2018, National kidney Foundation 2002
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e difficult management issues
— anemia,
— secondary hyperparathyroidism,
— metabolic bone disease,
— resistant hypertension, or
— electrolyte disturbances

MMA 2018, Dr.KNSM
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Who Should be Involved in the
Patient Safety Approach to CKD?

Kidney Kidney |
damage and damage and Moderate Severe Kidney
normal or T GFR mild ¥ V GFR ! GFR failure
GFR

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

0 15
Primary Care Practitioner Nephrologist

Patient safety Consult
The Patient (always) '
and other subspecialists (as needed)
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Summary

 Multifactorial interventions are required to prevent the
progression of DKD and associated CVD

e Patients with DM & CKD are at increased risk of
hypoglycemia and treatment that promote hypoglycemia
should be used with cautious monitoring and patient
education

* |Individualized glycemic and BP targets are required in
treatment of patients with Diabetic nephropathy

e GLP1 agonist & SGLT2 inhibitors have demonstrated
promising renal protective outcomes and which are being
explored further in dedicated renal outcome trials




| Protect your kidneys,
| save your heart
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