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Objectives

1. To understand the parameters that define DM
nephropathy

2. To illuminate the current recommendations for
treatment of diabetic kidney disease based upon
KDIGO 2021 guidelines

3. To recognize the factors that increase of death of DM
nephropathy patients

4. To identify the multi-risk factor interventions for
treating diabetic kidney disease and limiting
cardiovascular death

5. To discuss new pharmacologic options for treatment
of DM nephropathy
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Diabetes is a Global Epidemic
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Diabesity

90-95% of DM have type 2 (T2D)
86% of T2D are overweight or obese

Although obesity has traditionally been
considered to be a disease of energy
imbalance, its etiology is highly complex and
involves interplay between genetic,
environmental, physiological, behavioral,
social, and economic factors


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2579635/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4887150/

Alarming Obesity Projections for
Children in US

* If current U.S. trends continue,

according to a new study from Harvard T.H. Chan School of Public Health.

* The research also found that

, even among young
children, and that healthy-weight children are the only ones with less than a 50
percent chance of adult obesity. The findings were based on a rigorous simulation

model that provides the most accurate predictions to date of obesity prevalence at
various ages



The Power of the Human Story
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Empathy, Neurochemistry, and the Dramatic Arc: Paul Zak at the Future of StoryTelling 2012



https://www.youtube.com/watch?v=q1a7tiA1Qzo

What stories have we never heard?

* The Weight of the World.

* https://www.weightoftheworld.com/library/


http://www.weightoftheworld.com/

Obesity-Trauma-Shame

Obesity can't be tackled until we address o ! - oy
the trauma that causes it Psychologists have been writing

deanorbiemgn for years about how obesity IS
L L L T not caused by a lack of
gain?

‘ willpower...[t]his cycle of

shame speaks to another
body of evidence that is being

willfully overlooked: the
correlation between

eople with C -19 who are overweight or obese have an increased
P risk of serious complications and death. In the light of this

[ ]
evidence, the government has launched a plan to address obesity, O b e S I ty a n d t ra u I I I a

framed as a way of preventing as many casualties in a second wave

https://www.theguardian.com/commentisfree/2020/jul/30/obesity-trauma-fat-covid-19-shame-weight-gain



The
Harvard
Gazette

behavioral and

Blame/Shame: Makes obesity worse

EEEEEEEEEEEEEEE

Expert advice for reducing
obesity: Take the blame out
of it

“We don’t blame people for
developing cancer. But when
they develop diabetes, high
blood pressure, or any of a
number of other health issues
related to obesity, we tend to
view the underlying cause —

excess weight — as a
moral falllng That approach,

says Fatima Coy Stanford , an instructor
in medicine and pediatrics at Harvard
Medical School, is not only
counterproductive, it can also aggravate
weight issues and their associated
health risks”



Who copes well? Obesity-related
coping and its associations with
shame, guilt and weight loss

- “Weight-related
SHAMIE at baseline was
a significant Nnegative

predictor for problem-

focused engagement
coping”

JOURNAL OF CLINICAL PSYCHOLOGY, Vol. 64(10), 1129--1144 (2008)



Shame is the most SHAME

powerful master
emotion. It's the fear Shame is the intensely

that we're not good painful feeling that
we are unworthy

enough. love and belonging.

Dr. Brene Brown

SHAME IS THE Brene Brown, PHD, LMSW
VOICE OF

T ot W8




What stories have | heard from my patients?
Shame: Never Good Enough

* Everyone has shame. | have shame

 Making space for our patients to share their
shame about their weight

* To enable them to be vulnerable AND
COURAGEQUS



What stories have | never told?

My Shame: Never Good Enough

* Never enough?

* Now my “Vulnerability Hangover” begins.
* But my Courage is Contagious



What is your patient’s story?

We cannot treat and heal without knowing
our patient

How is shame part of my patient’s story?

How is my patient doing understanding their
disease and how can | encourage and
empower them?

It takes time...to know about a person. To ask
guestions, to know this person in front of me



“Learning you have diabetes is one of
those moments you never forget.”

Patients do not always know they can take an active role in their health care, because that
was not common in the past

[Providers] should not assume they know what patients want and

need. They, too, must ask questions and get to know their patients so that they can develop a

treatment plan that is not only in the best interest of the patient medically, but also fits the
patient’s lifestyle

[Providers] must listen to their patients’ voices. They should communicate

often and clearly and take the time to explain things, because it is the sharing of information
that allows patients to learn and help with their own care.

[Providers] also have a responsibility to listen to their patients and learn about
them: the best health care decisions are based not only on a
[provider’s] experience and knowledge, but also a patient’s

Iifestyle and preferences. With close cooperation between patients and physicians,
the work of the health care team will be enhanced, and the lives of patients will be better.

In conclusion, we say to our fellow patients: speak up and let your
voice be heard—your life may depend on it

https://cjasn.asnjournals.org/content/early/2021/03/12/CIN.18191120?&WT.MC_ID=ITL&utm_source=ITL



Changes in the numbers of ESKD cases due to
Diabetes in the US over 25 years

Number of people initiating treatment for ESKD 1980-2006
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U.S. Renal Data System, USRDS 2008 Annual Data Report



Nephropathy
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Diabetic complications
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Big players of all-cause mortality of
DKD? Its NOT ESRD

Myocardial Heart

Stroke ,
Infarction Failure

Sudden
Death




Diabetic Kidney Disease Risks

®* Progress to end-stage-kidney disease (ESKD) (10 %)'
® Dialysis
* Kidney transplant

* Die of other causes without reaching
ESKD (90 %).

* |nfections 1/3

Alicic RZ, Rooney MT, Tuttle KR. CJASN 2017;12:2032-2045



Albuminuria: a risk factor for CVD

The risk of CV outcomes according to degree of albuminuria in patients with T2DM: The
Renal Insufficiency and Cardiovascular Events Study, N = 15,773

Odds ratio (95% Cl) for major acute CVD events

3.5
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risk ' + + + +
L B T
Decreasing (5 Significant increase in CV risk
risk . albuminuria > 10.5 mg/24 hours
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<3.03 3.04 5.66 7.9- 10.5- 13.7- 17.7- 26.0- 45.3- >1173
RC -5.65 -7.8 104 136 176 259 452 1173

Categorical increase in albuminuria (deciles), mg/24 h

*Coronary events (including myocardial infarction and/or coronary revascularization); cerebrovascular events (including stroke and/or
carotid revascularization; and peripheral events including ulcer/gangrene/amputation and/or lower limb revascularization). Solini et al.
Diabetes Care. 2012:35:143-149.



T2 DM with Severe Albuminuria are
Likely to than Develop ESKD

S 1.4%
No albuminuria —
2.0%
—— 3.0%
Moderate albuminuria .
2.8%
y 4.6%

Severe albuminuria | =———

2.3%
v 19%

Elevated Serum Creatining ()

The United Kingdom Prospective Diabetes Study (approx. 5000 T 2 DM)
Newly dx’d, predominantly white, medically treated. Adler et al. Kid Int, 2003



2020 Clinical practice guidelines
for DM management in CKD

1. Comprehensive care

-Control of risk factors including RAS blockade in
those with albuminuria remains part of standard of care

2. Lifestyle intervention
3. Glycemic goals based upon A1C and BS
4. Anti-hyperglycemic treatment options

5. Approaches to management of patients



Amazing 32yo single mom of 3 boys

LIUDpILAL LELILEL  [UdpI

PMH: Type 2 DM x 15 yrs with retinopathy,
obesity, CKD stage 2A3, smoker

Meds: metformin 500mg BID, carvedilol
6.25mg BID

LABS: SCr 1.3mg/dl, eGFR 63ml/min, sK+
4.0mmol/L, A1C9.2%, UACR 1500mg/g
PE: BP 145/90, P 80, weight 265Ibs, BMI
33, +trace LE edema

What treatment goals do you have for Amazing Mom of 3 boys

Improve diabetic control

Improve BP to goal of <120/70

Check cholesterol profile

Address smoking cessation

Communicate about environmental, physiological, behavioral, social, and
economic factors that are contributing to her complex medical history

CEE



KDIGO 2020 Tx Updates :

Comprehensive Care in Patients with
DM and CKD

Practice Point 1.1.1:

Patients with diabetes and =
CKD should be treated 05 g
_ SGLT2 RAS
With a inhibitors blockade All
S o8 - patients

Diabetes with CKD




Amazing 32yo single mom of 3 boys
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Meds: metformin 500mg BID, carvedilol
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What treatment goals do you have for Amazing Mom of 3 boys

Improve diabetic control

Improve BP to goal of <120/70

Check cholesterol profile

Address smoking cessation

Communicate about environmental, physiological, behavioral, social, and
economic factors that are contributing to her complex medical history
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Amazing 32yo single mom of 3 boys
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PMH: Type 2 DM x 15 yrs with retinopathy,
obesity, CKD stage 2A3, smoker

Meds: metformin 500mg BID, carvedilol
6.25mg BID

LABS: SCr 1.3mg/dl, eGFR 63ml/min, sK+
4.0mmol/L, A1C9.2%, UACR 1500mg/g
PE: BP 145/90, P 80, weight 265Ilbs, BMI
33, +trace LE edema

RN

How do we know that she has CKD?

1. Serum creatinine is elevated at 1.3

2. eGFRis>60

3. UACR (urine albumin/creatinine ratio) is > 30mg/g
4. She has type 2 DM and retinopathy




KDOQI Definition DKD

* |In most patients with diabetes, CKD should be attributable
to diabetes if:

— Severe albuminuria (macroalbuminuria) > 300 mg/g;
OR

— Moderate albuminuria (microalbuminuria) 30-299 mg/g
in the presence of

. diabetic retinopathy
. type 1 diabetes of at least 10 years’ duration.

Tuttle et al. Am. J. Kid. Dis. VOL 49, NO 2, SUPPL 2 FEBRUARY 2007



Relation between DM Nephropathy
and Retinopathy

* DM retinopathy can
differentiating diabetic
nephropathy from non-
diabetic kidney diseases
in patients with type 2
diabetes and renal
disease.

* Proliferative DM
retinopathy may be highly

specific indicator for DKD Background Proliferative
Diabetic Retinopathy Diabetic Retinopathy

He, ect al. DM retinopathy in predicting DM nephropathy in T2 DM and renal Dz:
a meta-analysis. Diabetologia 2013. 457-66



Amazing 32yo single mom of 3 boys

PMH: Type 2 DM x 15 yrs with retinopathy,
obesity, CKD stage 2A3, smoker

Meds: metformin 500mg BID, carvedilol
6.25mg BID

LABS: SCr 1.3mg/dl, eGFR 63ml/min, sK+
4.0mmol/L, A1C9.2%, UACR 1500mg/g
PE: BP 145/90, P 80, weight 265Ilbs, BMI
33, +trace LE edema

A

How do we know that she has CKD?

1. Serum creatinine is elevated at 1.3

2. eGFRis>60

3. UACR (urine albumin/creatinine ratio) is > 30mg/g

4. She has type 2 DM and retinopathy---microvascular dz



Amazing 32yo single mom of 3 boys

PMH: Type 2 DM x 15 yrs with retinopathy,
obesity, CKD stage 2A3, smoker

Meds: metformin 500mg BID, carvedilol
6.25mg BID

LABS: SCr 1.3mg/dl, eGFR 63ml/min, sK+
4.0mmol/L, A1C 9.2%, UACR 1500mg/g
PE: BP 145/90, P 80, weight 265Ilbs, BMI
33, +trace LE edema

A

What change would you make for Tx of DKD

Increase metformin to 1000mg BID

Increase carvedilol 12.5mg BID

Start chlorthalidone 25mg every other day

Start losartan 25mg daily

A combination of multiple answers and if so which answers?

CEE



Decline in GFR varies by Disease State,
From Patient to Patient and is Accelerated
in those with Albuminuria

Type 2 diabetes (20-40%)

120 . \1
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ADPKD (PKD1 mutation)
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=
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o Primary focal
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G) 40 .
glomeruloscleorosis
(nephrotic proteinuria)
20
0 ] ] ] ] 1
(0] 10 20 30 40

Time after diagnosis (yr)
Remuzzi, G. et al. J. Clin. Invest. 116:288-296, 2006



Composite ranking for
relative risks by GFR
and albuminuria
(KDIGO 2009)

High and
optimal

GFR
stages,
descrip-
tion and

range
(ml/min

per

Albuminuria stages,
description and range (mg/qg)

A1 A3

Optimal and High Very high and
high-normal nephrotic

300— | -
<10 | 10-29 30—299 >2

KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of CKD,

Kidney International, Jan 2013, Vol 3, Issue 1



ACEi and ARBs Slow Progression of DKD
Hypertensive Type 2 Diabetics

Clinical Trials
24010]0)
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Brenner et al. New Engl J Med 2001 Sep 20;345(12):861-9, Lewis et al. N Engl J Med 2001; 345:851-860,
Parving et al. New Engl J Med 2001 Sep 20;345(12):870-8, Ruggenenti et al. N Engl J Med 2004; 351:1941-1951, Haller et al. N Engl J Med 364;1



Change in Albuminuria Predicts
in Type 2
DM with Nephropathy
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We have tried, but NO new therapy for

~
20 years
CSG Group 1993 Captopril DScr, ESRD Death Yes No
NEJM
RENAAL/IDNT 2001 Losartan/ DScr, ESRD Death Yes \o}
NEJM Irbesartan
TREAT 2009 Darbepoetin CV and ESRD No Yes
ASCEND 2010 Avosentan DScr, ESRD No Yes
SUN trial 2011 Sulodexide DScr, ESRD No No
JASN
ALTITUDE 2012 Aliskerin DScr ESRD Death No Yes
NN
BEACON 2013 Bardoxolone ESRD and CV No Yes
NEJM Death
VA NEPHRON 2014 Dual RAAS DScr, ESRD Death No Yes
D) NEJM blockade




2020 Clinical practice guidelines
for DM management in CKD

1. Comprehensive care

-Control of risk factors including RAS
blockade in those with ALBUMINURA remains
part of standard of care

2. Lifestyle intervention
3. Glycemic goals based upon A1C and BS
4. Anti-hyperglycemic treatment options
~Initial use of BOTH metformin and SGLT2iis recommended

5. Approaches to management of patients



9 NKDEP

National Kidney Disease
Education Program

Inside a healthy kidney Inside a damaged kidney

blood blood

filter filter

urine A bumin urine
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Amazmg 32yo single mom of 3 boys

£J “ WUWL BRI

PMH: Type 2 DM x 15 yrs with retinopathy,
obesity, CKD stage 2A3, smoker

Meds: metformin 500mg BID, carvedilol
6.25mg BID

LABS: SCr 1.3mg/dl, eGFR 63ml/min, sK+
4.0mmol/L, A1C 9.2%, UACR 1500mg/g
PE: BP 145/90, P 80, weight 265Ilbs, BMI
33, +trace LE edema

What change would you make for Tx of DKD

Increase metformin to 1000mg BID

Increase carvedilol 12.5mg BID

Start chlorthalidone 25mg every other day

Start losartan 25mg daily

A combination of multiple answers and if so which answers?

CEE S



Warnings for
ACEI or ARBS

* Pregnancy:
may occur when drugs that act directly on the
renin-angiotensin system are used in
pregnancy; D/C drug as soon as possible once
pregnancy detected



Comprehensive Care

1. Comprehensive DM and CKD management

2. RAS blockade when albuminuria is present

Recommendation 1.2.1: We recommend that treatment with an
angiotensin-converting enzyme inhibitor (ACEi) or an angiotensin |l
receptor blocker (ARB) be initiated in patients with diabetes,
hypertension, and albuminuria, and that these medications be

titrated to the highest approved
dose that is tolerated (1B).

3. Smoking cessation



Amazing 32yo single mom of 3 boys

PMH: Type 2 DM x 15 yrs with retinopathy,
obesity, CKD stage 2A3, smoker

Meds: losartan 25mg daily is started and
metformin is increased to 1000mg BID,
carvedilol 6.25mg BID

LABS: SCr 1.6mg/dl, eGFR 49ml/min, sK+
5.0 mmol/L, A1C 8.2%, UACR 1000mg/g
PE: BP 138/85

Denies hypotension, usage of NSAIDs,
vomiting/diarrhea

What change would you make to the above Tx for DKD?

1. Decrease losartan to 12.5mg daily

2. Increase losartan to 50mg daily

3. Order renal sonogram with dopplers to ensure no renal artery stenosis
4. Increase carvedilol 12.5mg BID



RAS Blockade with Albuminuria

Initiate ACEi or ARB

Monitor serum creatinine and potassium
(within 2—-4 weeks after starting or changing dose)

Normokalemia Hyperkalemia > 30% increase
in creatinine

< 30% increase
in creatinine

Increase dose of ACEi or ARB - Review concurrent drugs - Review for causes of AKI
or continue on maximally - Moderate potassium intake - Correct volume depletion
tolerated dose - Consider: - Reassess concomitant medications
- diuretics (e.g., diuretics, NSAIDs)
- sodium bicarbonate - Consider renal artery stenosis
- Gl cation exchangers

Reduce dose or stop ACEi or ARB as last resort




Vaso-dilation Efferent Arteriole=
lGFR + B albuminuria

Proximal Capsular
convoluted >
tubule
Parietal layer of
glomerular (Bowman's) capsule

Afferant
arteriole

Juxtaglomerular
cell

=\ ¥ VasoDila
Endhelium of N 3-‘_-,?‘{\1 Efferent ACE | /

glomerulus arteriole




ACEi or ARBs even with

Glomerulus: A-ll vasoconstricts
predominantly the
Efferent arteriole efferent arteriole

A-11

Vasoconstriction
increases glomerular
pressure and filtration

Afferent arteriole

Glomerular capillaries

20-30% bump in SCr is normal. This
should be expected. Repeat labs in 2 weeks



Amazing 32yo single mom of 3 boys
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PMH: Type 2 DM x 15 yrs with retinopathy,
obesity, CKD stage 2A3, smoker

Meds: Increased losartan 50mg daily,
metformin is increased to 1000mg BID,
carvedilol 6.25mg BID

LABS: SCr 1.8mg/dl, eGFR 42ml/min, sK+
5.8 mmol/L, A1C 8.2%, UACR 300mg/g

PE: BP 130/80, +trace LE edema

Denies hypotension, usage of NSAIDs,
vomiting/diarrhea

THARN

After discussing avoidance of orange juice and watermelon, what change
would you make to the above Tx for DKD?

1. Decrease losartan to 25mg daily

2. Decrease losartan to 12.5mg daily

3. Discontinue losartan

4. Start chlorthalidone 25mg every other day



RAS Blockade with Albuminuria

Initiate ACEi or ARB

Monitor serum creatinine and potassium
(within 2—-4 weeks after starting or changing dose)

Normokalemia Hyperkalemia > 30% increase
in creatinine

< 30% increase
in creatinine

Increase dose of ACEi or ARB - Review concurrent drugs - Review for causes of AKI
or continue on maximally - Moderate potassium intake - Correct volume depletion
tolerated dose - Consider: - Reassess concomitant medications
- diuretics (e.g., diuretics, NSAIDs)
- sodium bicarbonate - Consider renal artery stenosis
- Gl cation exchangers

Reduce dose or stop ACEi or ARB as last resort




High Potassium Diet
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Amazing 32yo single mom of 3 boys
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PMH: Type 2 DM x 15 yrs with retinopathy,
obesity, CKD stage 2A3, smoker

Meds: Increased losartan 50mg daily,
metformin is increased to 1000mg BID,
carvedilol 6.25mg BID

LABS: SCr 1.8mg/dl, eGFR 42ml/min, sK+
5.8 mmol/L, A1C 8.2%, UACR 300mg/g

PE: BP 130/80, +trace LE edema

Denies hypotension, usage of NSAIDs,
vomiting/diarrhea

THARN

After discussing avoidance of orange juice and watermelon, what change
would you make to the above Tx for DKD?

1. Decrease losartan to 25mg daily

2. Decrease losartan to 12.5mg daily

3. Discontinue losartan

4. Start chlorthalidone 25mg every other day



Chronic Management of Hyperkalemia

When starting ACEi or ARB
— Start w/ low dose

— Check serum K+ within 1-2 weeks of initiation or dose
escalation

1. Low K+ diet

2.

— Select loop diuretics if eGFR <30 ml/min OR edematous
3. If acidotic, correct metabolic acidosis with oral bicarb repletion
4. Potassium binder : older generation: kayexalate

SSSS newer generation: patiromer, sodium zirconium



Amazing 32yo single mom of 3 boys

PMH: Type 2 DM x 15 yrs with retinopathy,
obesity, CKD stage 2A3, smoker

Meds: Continued losartan 50mg daily,
started chlorthalidone 25mg every other
day, metformin 1000mg BID, carvedilol
6.25mg BID

LABS: SCr 1.8mg/dl, eGFR 42ml/min, sK+
5.0 mmol/L, A1C 8.2%, UACR 200mg/g
PE: BP 120/70, No LE edema

Denies hypotension, usage of NSAIDs,
vomiting/diarrhea

A

After discussing avoidance of orange juice and watermelon, what change
would you make to the above Tx for DKD?



Beautiful 44 yo Special Ed Teacher

PMH: HTN, morbid obesity, CKD stage 2A3,
depression & recently diagnosed with T2DM

Meds: Lisinopril 40mg BID, sertraline 200mg daily &
metformin 500mg daily

Labs: SCr 0.9mg/dl, eGFR 78ml/min, A1C 7.0%,
UACR 400mg/g. Cholesterol is at goal

PE: BP 115/65, P 95, BMI 41. otherwise
unremarkable

What is the most appropriate next steps for treatment of DKD?

1. Refer her to surgical weight loss clinic

2. Refer her to endocrinologist for management

3. Spend time assessing psychological health and need for referral to psychologist/psychiatrist
4. Assess her knowledge of necessary lifestyle interventions (diet, exercise, weight loss)



2020 Clinical practice guidelines
for DM management in CKD

1. Comprehensive care

-Control of risk factors including RAS blockade in
those with albuminuria remains part of standard of care

2. Lifestyle intervention
3. Glycemic goals based upon A1C and BS
4. Anti-hyperglycemic treatment options
~Initial use of BOTH metformin and SGLT2iis recommended

5. Approaches to management of patients



Lifestyle Modifications

1. Diet
2. Exercise
3. Weight loss
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Meat, poultry, fish, seafood, eggs:

28 g (1 0z) = 6-8 g protein

1 egg = 6-8 g protein

Dairy, milk, yogurt, cheese:
250 ml (8 0z) = 8-10 g protein
28 g (1 02) cheese = 6-8 g protein
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Plant proteins

Weight (kg) 35 40 50 55 60 65 70 75 80 85 90 95 100

Legumes, dried beans, nuts, seeds:

100 g (0.5 cup) cooked = 7-10 g protein 28 32 40 44 48 52 56 60 64 68 72

Grams of protein per 76 80

day (wt x 0.8 g/kg)

Whole grains, cereals:
100 g (0.5 cup) cooked = 3-6 g protein

Starchy vegetables, breads:
2-4 g protein

Buy fresh foods
and cook at home Avoid
foods with more
than 400 mg sodium

per serving

Use
salt-free spices and
fresh herbs to add
flavor

Protein:
animal
or plant
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Fruit and

vegetables Read labels:

choose lower-salt brands when
possible. The goal is less than
2 g of sodium per day

Avoid
salty processed meats.
Use fresh meat, poultry, and
eggs or plant proteins
instead

Whole grains |
Starchy
vegetables

e

Your rice bowl| {
10 ways to

Ki
cut out salt oor

healthy unsalted snacks
on hand, including
fresh fruit

Use sweet,
sour, bitter, and spicy or hot
flavors to season food,
instead of salt

g
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Your tortilla Your i

njera

Your banana leaf

When eating out in
restaurants, order sauces, dressings,

and gravies in a separate dish,
and use less

or plant
£ Use unsalted

butter, unsalted margarine,
cooking oil, or other unsalted
fats when possible

|

Cut
salty sauces like soy sauce
(e.g., replace with pineapple
juice or unseasoned rice
vinegar)

Whole grains
Starchy
vegetables




Exercise

Intensity of
physical activity

Sedentary

Examples Sedentary
Low activity
Light activity

M Moderate-to-vigorous
physical activity

Sitting, watching television, reclining

Light Slow walking, household work such as cooking, cleaning 408

Moderate Brisk walking, biking, yoga, swimming
Physical activity duration

(min/h)

Vigorous Running, biking, swimming, lifting heavy weights

Assess baseline
physical activity level

Sedentary

Assess fall risk and
comorbidity burden

intensity activity and
increase intensity as
‘tolerated

High risk
exercise
specialists

Physically active
for < 150 min/wk

Recommend to increase
physical activity level to
achieve > 150 min/wk

Unable to increase Achieves
activity level due to recommended
comorbid conditions — physical activity

continue current level level

Physically active
for > 150 min/wk

Assess and
recommend
muscle-strengthening
activities




Beautiful 44 yo Special Ed Teacher

PMH: HTN, morbid obesity, CKD stage 2A3,
depression & recently diagnosed with T2DM

Meds: Lisinopril 40mg BID, sertraline 200mg daily &
metformin 500mg daily

Labs: SCr 0.9mg/dl, eGFR 78ml/min, A1C 7.0%,
UACR 400mg/g. Cholesterol is at goal

PE: BP 115/65, P 95, BMI 41. otherwise
unremarkable

What is the most appropriate next steps for treatment of DKD?

1. Refer her to surgical weight loss clinic

2. Refer her to endocrinologist for management

3. Spend time assessing psychological health and need for referral to psychologist/psychiatrist
4. Assess her knowledge of necessary lifestyle interventions (diet, exercise, weight loss)



Beautiful 44 yo Special Ed Teacher

PMH: HTN, morbid obesity, CKD stage 2A3,
depression & recently diagnosed with T2DM

You refer her Weight Wellness Clinic and dietician
She is a no show to 2 f/u visit.

Returns 6 months later with further increase in
weight by 20lbs, worsening A1C 8.5% and UACR
1000mg/g. You review notes from weight loss
provider who suggested starting GLP 1RA +
topiramate to aid with weight loss but current med
list does not show these 2 meds

Which of the above is NOT the appropriate next next step for optimal treatment of DKD?

1.

2.
3.
4.

Add an ARB to ACEi for dual RAS blockade for further lowering of albuminuria
Order 24hr urine to assess total daily sodium intake

Spend time assessing how her visit went with Weight Wellness Clinic

Spend time assessing mental health



Proteinuria and Progression of
Diabetic Nephropathy

Progression

Proteinuria =

I Time

GFR

ACEi + ARB Progression slowed or halted ?
ACEi + MRA
v ACEi + ARB
. ACEi +MRA
Proteinuria —)
ACEi or
ARB
Time

ACEi = angiotensin converting enzyme inhibitor
ARB = angiotensin receptor blocker
MRA = mineralocorticoid receptor antagonist



Dual RAS Blockade

* Long-term outcome trials in T2D and CKD
demonstrated NO kidney or cardiovascular
benefit of RAS blockade with combined
therapy to block the RAS versus the single use
of RAS inhibitors. However, combination
therapy was associated with a higher rate of
hyperkalemia and AKI



Beautiful 44 yo Special Ed Teacher

PMH: HTN, morbid obesity, CKD stage 2A3,
depression & recently diagnosed with T2DM

You refer her Weight Wellness Clinic and dietician
She is a no show to 2 f/u visit.

Returns 6 months later with further increase in
weight by 20lbs, worsening A1C 8.5% and UACR
1000mg/g. You review notes from weight loss
provider who suggested starting GLP 1RA +
topiramate to aid with weight loss but current med
list does not show these 2 meds

Which of the above is NOT the appropriate next next step for optimal treatment of DKD?
1. Add an ARB to ACEi for dual RAS blockade for further lowering of albuminuria

You discover she is eating a salt intake leading to increase in albuminuria and contributing to
weight gain. After assess mental health, you learn that her depression is worse. She is
struggling with shame and self harm as she continues to gain more weight.



Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds: torsemide 20mg BID, carvedilol
12.5mg BID, losartan 50mg BID,
metformin 500mg BID

Labs: SCr 2.0, eGFR 37, A1C 7.5%,
UACR 2000mg/g

PE: 130/65, 70, BMI 25
Chest: CTAB/L  CVS: S4, no JVD
Ext: +1 LE edema

What is the best treatment option for treatment of T2D and CKD?



2020 Clinical practice guidelines
for DM management in CKD

1. Comprehensive care

-Control of risk factors including RAS blockade in
those with albuminuria remains part of standard of care

2. Lifestyle intervention
3. Glycemic goals based upon A1C and BS
4. Anti-hyperglycemic treatment options
~Initial use of BOTH metformin and SGLT2iis recommended

5. Approaches to management of patients



KDIGO 2020 Tx Updates :

Comprehensive Care in Patients with
DM and CKD

Practice Point 1.1.1:

Patients with diabetes and =
CKD should be treated 05 g
_ SGLT2 RAS
With a inhibitors blockade All
S o8 - patients

Diabetes with CKD




Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds: torsemide 20mg BID, carvedilol
12.5mg BID, losartan 50mg BID,
metformin 500mg BID

Labs: SCr 2.0, eGFR 37, A1C 7.5%,
UACR 2000mg/g

PE: 130/65, 70, BMI 25
Chest: CTAB/L  CVS: S4, no JVD
Ext: +1 LE edema

What is the best treatment option for treatment of T2D and CKD?
Comprehensive care—smoker? Highest tolerable dose of RAS blockade?
BP to goal

Lipid management

Lifestyle intervention

Mental health—guilt/shame

U g B =



KDIGO 2020 Clinical Practice Guideline for Diabetes
Management in Chronic Kidney Disease

Comprehensive care
To reduce risks of CKD progression and CV disease

ACFi or ARB in pts Dietary Individualized HbAlc Protein intake Tobacco Physical  Nacl intake
with DM, HTN and changes  Target (<6.5 - <8.0%) 0.8 g /kg /day cessation activity <5gm/day

i i (for non dialysis pt) SR Moderate-intensity for
albuminuria (for non dialysis pt) at least 150 min/wk

Lifestyle interventions

Antihyperglycemic ; “¥
therapies

Metformin SGLTZ2inhibitors

eGFR : eGFR :
<45 - Dose modification <30 - Do not initiate

< 30 or Dialysis - Discontinue Dialysis - Discontinue

v Long-acting GLP-1 RA : if glycemic targets not achieved despite use of metformin and SGLT?2i, or unable to use those medications
v Additional drug therapy as needed for glycemic control, Guided by patient preferences, comorbidities, eGFR, and cost

v Structured self-management educational program as per local v Team-based, integrated care focused onrisk evaluation and
context, cultures, and availability of resources patient empowerment

Conclusion: New KDIGO guideline on DM management in CKD offers approaches for evidence-based care, supplemented with practice points to inform
clinical management and implementation.. 4
Reference: IH de Boer et al.: KDIGO guideline on diabetes in CKD; Kidney International (2020) VA by Priti Meena, M.D y @Priti899




2020 Clinical practice guidelines
for DM management in CKD

1. Comprehensive care

-Control of risk factors including RAS blockade in
those with albuminuria remains part of standard of care

2. Lifestyle intervention
3. Glycemic goals based upon A1C and BS
4. Anti-hyperglycemic treatment options
~Initial use of BOTH metformin and SGLT2iis recommended

5. Approaches to management of patients



Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds: torsemide 20mg BID, carvedilol
12.5mg BID, losartan 50mg BID,
metformin 500mg BID

Labs: SCr 2.0, eGFR 37, A1C 7.5%,
UACR 2000mg/g

PE: 130/65, 70, BMI 25
Chest: CTAB/L  CVS: S4, no JVD
Ext: +1 LE edema

What is the recommended A1C goal for kindest, elderly 75yo male?
1. <6.5%

2. <7%

3. <7.5%

4. <8%



Declining renal function also increases
risk of severe hypoglycemia

Increased risk most dramatic in patients with renal dysfunction

@© 9 and type 2 diabetes
=

(@)
S5 71
o O
o g ©-
o o
k8,
0 8 4-
o <
g5 3
5 S 2
w1
o 0

+ CKD — CKD + CKD — CKD
+ Diabetes + Diabetes — Diabetes — Diabetes

Around 74% of sulphonylurea-induced severe hypoglycaemic events
(loss of consciousness) occurs in patients with reduced renal function

Moen et al. CJASN 2009;4:1121-27; Weir et al. Nephrol Dial Transplant 2011;26:1888-94



Glycemic goals based upon A1C & BS

e Recommendation 2.2.1. We recommend an individualized
HbA1c target ranging from <6.5% to <8.0% in patients with

diabetes and CKD not treated with dialysis (1C).

<6.5%

CKD G1
Absent/minor
Few

Long

Present
Available

Low

HbA1c

Severity of CKD
Macrovascular complications
Comorbidities

Life expectancy
Hypoglycemia awareness
Resources for hypoglycemia management
Propensity of treatment to cause hypoglycemia

< 8.0%

CKD G5
Present/severe
Many

Short
Impaired
Scarce

High




Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds: torsemide 20mg BID, carvedilol
12.5mg BID, losartan 50mg BID,
metformin 500mg BID

Labs: SCr 2.0, eGFR 37, A1C 7.5%,
UACR 2000mg/g

PE: 130/65, 70, BMI 25
Chest: CTAB/L  CVS: S4, no JVD
Ext: +1 LE edema

What is the recommended A1C goal for kindest, elderly 75yo male?
1. <6.5%

2. <%

3. <7.5%

4. <8%

We need to assess hypoglycemic risk



2020 Clinical practice guidelines
for DM management in CKD

1. Comprehensive care

-Control of risk factors including RAS blockade in
those with albuminuria remains part of standard of care

2. Lifestyle intervention
3. Glycemic goals based upon A1C and BS
4. Anti-hyperglycemic treatment options
~Initial use of BOTH metformin and SGLT2iis recommended

5. Approaches to management of patients



Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds: torsemide 20mg BID, carvedilol
12.5mg BID, losartan 50mg BID,
metformin 500mg BID

Labs: SCr 2.0, eGFR 37, A1C 7.5%,
UACR 2000mg/g

PE: 130/65, 70, BMI 25
Chest: CTAB/L  CVS: S4, no JVD
Ext: +1 LE edema

What is the best treatment option for treatment of T2D and CKD?
1. Increase metformin to 1000mg BID

2. Increase torsemide 40mg BID

3. Increase carvedilol 25mg BID

4. Start SGLT2i



Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds: torsemide 20mg BID, carvedilol
12.5mg BID, losartan 50mg BID,
metformin 500mg BID

Labs: SCr 2.0, eGFR 37, A1C 7.5%,
UACR 2000mg/g

PE: 130/65, 70, BMI 25
Chest: CTAB/L  CVS: S4, no JVD
Ext: +1 LE edema

What is the best treatment option for treatment of T2D and CKD?
1. Increase metformin to 1000mg BID

2. Increase torsemide 40mg BID

3. Increase carvedilol 25mg BID

4. Start SGLT2i



Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds: torsemide 20mg BID, carvedilol
12.5mg BID, losartan 50mg BID,
metformin 500mg BID

Labs: SCr 2.0, eGFR 37, A1C 875%,
UACR 2000mg/g

PE: 130/65, 70, BMI 25
Chest: CTAB/L  CVS: S4, no JVD
Ext: +1 LE edema

What is the potential side effect of increasing metformin to 1000mg BID with eGFR
37ml/min?

1. Worsening of kidney function

2. Increase risk of hyperkalemia

3. Development of lactic acidosis

4. Hypoglycemia



Metformin titration

Practice Point 2. Monitor eGFR in patients treated with metformin. Increase the
frequency of monitoring when eGFR is < 60 ml/min per 1.73 m?

eGFR<30 ' Stop metformin; do not initiate metformin

No

eGFR = 60 eGFR 45-59 eGFR 30-44

Immediate release:
« Initial 500 mg or 850 mg once daily
« Titrate upwards by 500 mg/d or 850 mg/d

every 7 days until maximum dose
Initiate at half the dose

Dose initiation OR and titrate upwards to
half of maximum
Extended release: recommended dose
- If Gl side effects from immediate release
« Initial 500 mg daily
« Titrate upwards by 500 mg/d every 7 days
until maximum dose

Monitor
vitamin B12 Annually if on metformin for more than 4 years or at risk of vitamin B12 deficiency

Monitor
kidney
function - -

At least annually At least every 3-6 months

eGFR = 60 eGFR 45-59 eGFR 30-44

Subsequent Continue Continue same dose. Half the dose
dose adjustment same dose Consider dose reduction in
certain conditions (see text)




Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds: torsemide 20mg BID, carvedilol
12.5mg BID, losartan 50mg BID,
metformin 500mg BID

Labs: SCr 2.0, eGFR 37, A1C 875%,
UACR 2000mg/g

PE: 130/65, 70, BMI 25
Chest: CTAB/L  CVS: S4, no JVD
Ext: +1 LE edema

What is the potential side effect of increasing metformin to 1000mg BID with eGFR
37ml/min?

1. Worsening of kidney function

2. Increase risk of hyperkalemia

3. Development of lactic acidosis

4. Hypoglycemia



Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds: torsemide 20mg BID, carvedilol
12.5mg BID, losartan 50mg BID,
metformin 500mg BID

Labs: SCr 2.0, eGFR 37, A1C 7.5%,
UACR 2000mg/g

PE: 130/65, 70, BMI 25
Chest: CTAB/L  CVS: S4, no JVD
Ext: +1 LE edema

What is the best treatment option for treatment of T2D and CKD?
1. Increase metformin to 1000mg BID

2. Increase torsemide 40mg BID

3. Increase carvedilol 25mg BID

4. Start SGLT2i



SGLT 2 Inhibitors “gliflozins”

Block glucose resorption into body
Increasing urinary excretion of glucose

Glucose normally
reabsorbed into body

N

/!
N
)

_— A%
— > : Blocked by

KIDNEY SGLT Inhibitor

Glucose flow to kidneys

Glucose now passed in urine



Sodium—glucose cotransporter 2
inhibitors (SGLT 2 Inhibitors)

SGLT 2 segment in proximal tubule reabsorbs
90% of glucose

I

S1 segment
of proximal

—l tubule
— Collecting oIkl ~90% reabsorption

duct segment of  pEETEEEEET———
proximal : ' ’
tubule

No glucose




SGLT2 Inhibitors
and Renal Outcome Trials in T2D

* 3-point MACE (myocardial infarction, stroke, CVD death)
* Heart failure (empagliflozin, canagliflozin, dapagliflozin)
®* CVD death (empagliflozin, dapagliflozin)

®* Decrease severe albuminuria, decline in eGFR, and ESRD.
SGLT2i enhance natriureSiS, cause intravascular

volume contraction and alter intra-renal hemodynamics, which probably
contribute to beneficial effects on blood pressure, body weight and
albuminuria

®* CVD and CKD benefits are present in patients with pre-
existing CKD



Cumulative
probability of event

Class Effect of SGLT2 Inhibitors on CKD Outcomes

=
mﬂ
0 =2
EL
¥
e 5
2o
By
S
£
S
[&]

EMPA-REG OUTCOME!a

HR: 0.54
(95% CI: 0.40, 0.75);
P=0.001

Empagliflozin

HR: 0.53 Placebo (2.8%)

(95% CI: 0.43, 0.66);
F<0.0001

Dapaglifiozin 10 mg (1.5%)

1.0 1.5 2.0 25 3.0 3.5 4.0

Time since randomization (years)

Patients with
an event(%)

Patients with

an event (%)

CANVAS program2b

HR- 0.60 Placebo
(95% CI. 0.47,0.77)

Canagliflozin

T T T T T T T T T T T T T
26 52 78 104 130 156 182 208 234 260 286 312 338
Weeks since randomization

CREDENCE*

HR: 0.66
(95% CI. 0.53, 0.81);
P=0.001

Placebo

Canagliflozin

T T T T T 1
12 18 24 30 36 42
Months since randomization

*Composite kidney disease endpoint was defined as: d5Cr a ccompanied by e GFR <45 mL/min/1.73 m?, RRT, orkidneydeath; ®40% reduction in e GFR, RRT, or death from kidney ca uses; ‘e GFR decrease 240% to <60 mL/min/1.73 m?, ESKD orkidneydeath;
YESRD, d5Cr, or kidney death

Cl, confidence interval; dSCr, doubling ofs erum creatinine; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; HR, hazard ratio; RRT, renal replacement thempy; 5GLT2, sodium—glucose co-transporter 2

1. WannerC,etal. N Engl J Med 2016;375:323-334; 2. Neal B, etal. N Engl J Med 2017;377:644-657; 3. Mosenzon O, et al. Lancet Diabetes Endocrinel 2019;7:606—617; 4. PerkovicV, etal. N EnglJ Med 2019;380:2295-2306




5 Lifestyle therapy Phy:ll::rli:ic‘:)t:‘wty

Weight loss

l

Metformin SGLT2 inhibitor
©  First-line

0Q ¢ eGFR @eGFR T
& therapy ®<4S - 30 B Dialysis 4 - 30

Reduce dose Discontinue Discontinue Do not initiate Discontinue

GLP-1 receptor agonist _ _
(preferred) - Guided by patient preferences,
comorbidities, eGFR, and cost
Additional drug therapy as DPP-4 inhibitor  Insulin « Includes patients with eGFR

o ) < 30 ml/min per 1.73 m? or
needed for glycemic control Sulfonylurea TZD trestedmittdilysis

- See Figure 20

Alpha-glucosidase inhibitor



Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds:

: torsemide 20mg BID,
carvedilol 12.5mg BID, losartan 50mg
BID, metformin 500mg BID

Labs: SCr 2.2, eGFR 33,
UACR 1500mg/g

PE: 125/60, 70, BMI 25
Chest: CTAB/L  CVS:S4, no JVD
Ext: +trace LE edema

What should we do next due to increase in SCr and decline in eGFR?
1. Discontinue empagliflozin

2. Decrease torsemide 10mg BID

3. Decrease losartan 25mg BID

4. Look for evidence of volume depletion/hypotension



SGLT2i Safety and Prescribing

1. AKI safety and the GFR “dip”
2. Volume depletion/hypotension

3. Concern about having to manage glucose,

hypoglycemia

4. DKA risks

. Genital tract infection



The NEW ENGLAND
JOURNAL of MEDICINE

Renal Function over Time.

A Change in eGFR over 192 Wk

784
&
= 76
o™
~
—
~
=
‘E 74-
_E Empagliflozin, 10 mg
o
w724 %
Empagliflozin, 29 mg
=
U
= 70
3
- Placebo hE
=,
< 684
66 ; ) 1 1 | L |l 1 1 I I L I 1 T
Baseline 4 12 28 52 66 80 94 108 122 136 150 164 178 192
Week
No. at Risk
Placebo 2323 22952267 2205 2121 2064 1927 1981 1763 1479 1262 1123 977 731 448
Empagliflozin, 10 mg 2322 22902264 2235 2162 2114 2012 2064 1839 1540 1314 1180 1024 785 513
Empagliflozin, 25 mg 2322 22882269 2216 2156 2111 2006 2067 1871 1563 1340 1207 1063 838 524
No. in Follow-up
Analysis

Saaaians B64 6765 6696 6651 6068 5114 4443 3961 3488 2707 1703

Wanner C et al. N Engl J Med 2016;375:323-334




CREDENCE

Effects on GFR and albuminuria

A Urinary Albumin-to-Creatinine Ratio Median Baseline
Canagliflozin Placebo
91:3:5 918.0
1200
10001 Placebo

800 ki T

600
400 Canagliflozin

Geometric Mean

200

12 18 24 30
Months since Randomization

No. of Patients

Placebo 2113 2061 1986 1865 1714 1158 685 251
Canagliflozin 2114 2070 2019 1917 1819 1245 730 271

B Change from Baseline in Estimated GFR Baseline (ml/min/1.73 m?2)

Canagliflozin Placebo
56.4 56.0

Canagliflozin

(ml/min/1.73 m?)

Placebo

Least-Squares Mean Change

12 18 24 30
Months since Randomization

No. of Patients

. : Placebo 2178 1985 1882 1720 1536 1006 583
YlElemacEiEh L Egld e 20tk Canagliflozin 2179 2005 1919 1782 1648 1116 652
380:2295-2306.




SGLT2i are associated with LOWER risk
of AKI

Events Patients RR (95% )
CREDENCE 4397
DECLARE-TIMI 58 17143
CANVAS Program 10134
EMPA-REG OUTCOME 7010

0-85 {0-64-1-13)
0-69 (0-55-0-B7)
0-66 (0-39-1-11)
0-76 (0-62-0-93)

Owerall
FP=0-0%: Prutaregarmiy=0-08

075 (0-66-0-85;
p<0-0001)

Favours placebo

Figure 3: Effect of 5GLT2 inhibitors on acute kidney injury
Weights were from random-effects meta-analysis. SGLT2=sodium-glucose co-transporter- 2. RR=relative risk.

Neuen et al. Lancet DE 2019



SGLT2i Safety and Prescribing

1. AKI safety and the GFR “dip”

2. Volume depletion/hypotension

3. Concern about having to manage glucose,

hypoglycemia

4. DKA risks

. Genital tract infection



SGLT2 Inhibitors
and Renal Outcome Trials in T2D

* 3-point MACE (myocardial infarction, stroke, CVD death)
* Heart failure (empagliflozin, canagliflozin, dapagliflozin)

®* CVD death (empagliflozin, dapagliflozin)

* Decrease severe albuminuria, decline in eGFR, and ESRD. SGLT2I
enhance natriuresis, cause intravascular
volume contraction and alter intra-renal
hemodynamics, which probably contribute to
beneficial effects on blood pressure, body
weight and albuminuria

®* CVD and CKD benefits are present in patients with pre-existing CKD



GFR “dip”

The GFR dip is reversible and NOT a sign of
injury—similar to ACEi/ARB GFR “dip” with

altered blood hemodynamics
SGLT2i may REDUCE AKI-Mechanism?
Significant volume depletion/hypotension RARE

BP lowering effect quite modest



Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds:

: torsemide 20mg BID,
carvedilol 12.5mg BID, losartan 50mg
BID, metformin 500mg BID

Labs: SCr 2.2, eGFR 33,
UACR 1500mg/g

PE: 125/60, 70, BMI 25
Chest: CTAB/L  CVS:S4, no JVD
Ext: +trace LE edema

What should we do next due to increase in SCr and decline in eGFR?

1. Discontinue empagliflozin

2. Decrease torsemide 10mg BID

3. Decrease losartan 25mg BID

4. Look for evidence of volume depletion/hypotension—>though RARE.



Dubrofsky//Cherney. CJKHD 2020



Dubrofsky//Cherney. CJKHD 2020



Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds:

: torsemide 20mg BID,
carvedilol 12.5mg BID, losartan 50mg
BID, metformin 500mg BID

Labs: SCr 2.2, eGFR 33, A1C 7.4%,
UACR 1500mg/g

PE: 110/60, 70, orthostatic
vitals with 90/60, 90 with
standing

What should we do next due to increase in SCr and decline in eGFR?

1.

2.
3.
4

Discontinue empagliflozin

Decrease torsemide 10mg BID

Decrease losartan 25mg BID

Look for evidence of volume depletion/hypotension—>though RARE.



Number Poole
Outcomes of studies n/N

d

[95% CI]

Effect of SGLT2i on cardiovascular, renal & safety outcomes in patients
with Type 2 DM & CKD: A systematic review and meta-analysis

Weight P heterogeneity

Hypoglycemia
Canagliflozin 2
Dapaglifiozin 3 236/11
Empagliflozin 1
Ertugliflozin 1

Ipraglifiozin 1 11/

Luseogliflozin 1 6/ 1

Sotagliflozin 1 3/

Overall 10

Fracture
Canagliflozin 2
Dapagliflozin 4
Empagliflozin 1
Ertugliflozin 1
Overall 8

15711

238161

Heterogeneity between subgroups: /2 = 0%

Amputation
Canagliflozin 1
Empagliflozin 1
Overall 2

Urinary tract infection
Canagliflozin
Dapagliflozin
Empagliflozin
Ertugliflozin
Ipragliflozin 3/
Luseogliflozin 2/ 1
Overall

67 /11

Genital infection
Canagliflozin
Dapagliflozin
Empagliflozin
Ertugliflozin
Ipragliflozin
Luseogliflozin
Overall

Heterogeneity be

Hypovolemia
Canagliflozin
Dapagliflozin
Empagliflozin
Ertugliflozin
Luseogliflozin
Overall

33711

2

3

1

1

1 0/
1 17 1
9

tw

2

4

1

1

1 2/ 1
9 297151
twi

Heterogeneity between subgroups: /2 = 70”/'

AT UL NTLUaLIuUSIS

247/ 981

697 /2208
102/ 467

1292/ 5052
Heterogeneity between subgroups: /2 = 57%

116 /2307

102 /2208
5/ 467

50/2038
56 /2208
106 / 4246
Heterogeneity between subgroups: /2 = 77%

105/ 981

476 /2208
50/ 467

703 /5021
Heterogeneity between subgroups: /2 = 364

104 /1736

89/2208
12/ 467

239/5776
een subaroups: /2 = 0%

91/ 981
56/1391
136 /2208
12/ 467

39

81

45
31

78

60

39

81
45

39

81

45

45
92

Canagliflozin
Dapagliflozin
Empagliflozin
Overall
Heterogeneity between subgroups: /2 = 0%

672038
0/ 321
412425
10/4784

Favours SGLTZ inﬁibitors Favours placebo
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Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3
Meds:

: torsemide 20mg
BID, carvedilol 12.5mg BID, losartan
50mg BID, metformin 500mg BID

Labs: SCr 2.2, eGFR 33,
UACR 1500mg/g

PE: 125/60, 70, BMI 25

Chest: CTAB/L  CVS:S4, no JVD
Ext: +trace LE edema

Are you concerned about development of hypoglycemia?

1. Yes
2. No



SGLT2i Safety and Prescribing

1. AKI safety and the GFR “dip”
2. Volume depletion/hypotension

3. Concern about having to manage glucose,

hypoglycemia

4. DKA risks

. Genital tract infection



Management of Glucose
Hypoglycemia

e Effects of SGLT2i on glycemia DECLINE as
GFR DECLINE, however reductions in BP and
albuminuria appear similar across different
levels of GFR

e Rarely have to make adjustments, except in people
with tight control on insulin/SU

* Benefits are independent of glucose (DAPA- CKD,
DAPA-HE EMPEROR-reduced)



Effect of SGLT2i on cardiovascular, renal & safety outcomes in patients

with Type 2 DM & CKD: A systematic review and meta-analysis

Number Pooled
Outcomes of studies n/N [95% CI] Weight P heterogeneity

Hypoglycemia
Canagliflozin 2 247/ 981 5 [1.10; 2.07] 30.3%
Dapagliflozin 3 236/1139 [0.81; 1.26] 28.5%
Empagliflozin 1 697 /2208 [0.72; 0.93] 23.0%
1
1
q

Ertuglifiozin 102/ 467 - ! [0.66; 1.35] 14.9%
Ipraglifiozin 1/ 81 : [0.05; 28.54] 0.5%
Luseogliflozin 6/ 145 : [0.11; 2.51] 1.8%
Sotagliflozin 1 3/ 31 - [0.05; 4.65] 0.9%
Overall 10  1292/5052 [0.85; 1.32] 100.0%

Fracture = = =
Canagliflozin 2 116 /2307 A [0.78; 1.66] 48.8%
Dapagliflozin 4 15/1178 5 [0.03; 105.92] 3.8%
Empaglifiozin 1 102 /2208 i [0.57; 1.24] 441%
Ertugliflozin 1 5/ 467 X [0.22; 17.46] 3.3%
Overall 8 23876160 4 [0.67; 1.52] 100.0%

Heterogeneity between subgroups: /2 = 0%

Amputation 3
Canagliflozin 1 50/2038 > [1.14; 4.10] 48.1%
Empagliflozin 1 56 /2208 [0.52; 1.53] 51.9%
Overall 2 106 / 4246 [0.58; 3.25] 100.0%

Heterogeneity between subgroups: /2 = 77%

Urinary tract infection |
Canagliflozin 105/ 981 4 [0.57; 1.24] 19.2%
Dapaglifiozin 67 /1139 : ;i [0.59; 1.50] 13.7%
Empagliflozin 476 /2208 [0.94; 1.34] 55.5%
Ertugliflozin 50/ 467 . [0.37; 1.06] 10.7%
Ipragliflozin 3/ 81 4 [0.02; 2.08] 0.6%
Luseogliflozin 2/ 145 g [0.13; 54.02] 0.4%
Overall 703 /5021 [0.81; 1.16] 100.0%

Heterogeneity between subgroups: /2 = 364

Genital infection
Canagliflozin

Dapagliflozin

2 104 /1736 - [0.44; 5.89] 50.6%
3 33/1139 : 4 [1.54; 10.09] 14.3%
Empagliflozin 1 89/2208 [2.05; 7.53] 28.1%
Ertugliflozin 1 12/ 467 - [0.55; 11.09] 5.6%
Ipragliflozin 1 0/ 81 : 0.0%

1

9

twi

Luseogliflozin 1/ 145 : [0.07; 38.24] 1.3%
Overall 239/5776 [2.00; 4.10] 100.0%
Heterogeneity between subgroups: /2 = 0%
Hypovolemia
Canagliflozin
Dapagliflozin

2 91/ 981 - [1.03; 2.68] 34.6%
4 56 /1391 1 [1.11; 3.59] 31.9%
Empagliflozin 1 136/2208 i [0.61; 1.20] 27.1%
Ertugliflozin q 12/ 467 : [0.71; 41.54] 4.3%
Luseogliflozin 1 2/ 145 - [0.01; 2.16] 21%
9
tw

Overall 29715192 = [0.94; 2.32] 100.0%
Heterogeneity between subgroups: /2 = 70%
Diabetic ketoacidosis .
Canagliflozin 6/2038 - [0.39; 29.88] 44.0%
Dapagliflozin 0/ 321 2 0.0%
Empagliflozin 42425 - [0.22; 10.24] 56.0%
Overall 10/4784 : [0.51; 9.09] 100.0%
Heterogeneity between subgroups: /2 = 0%
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Favours SGLT2 inhibitors\ Favours placebo
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Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3
Meds:

: torsemide 20mg
BID, carvedilol 12.5mg BID, losartan

somg BID, Insulin or SU

Labs: SCr 2.2, eGFR 33,
UACR 1500mg/g

PE: 125/60, 70, BMI 25Chest: CTA B/L
CVS: S4, no JVD

Ext: +trace LE edema

Are you concerned about development of hypoglycemia?
1. Yes—if on insulin or sulfonyurea
2. No



Dubrofsky//Cherney. CJKHD 2020



SGLT2i Safety and Prescribing

1. AKI safety and the GFR “dip”
2. Volume depletion/hypotension

3. Concern about having to manage glucose,

hypoglycemia

4. DKA risks

. Genital tract infection



Sl

Who should NOT receive SGLT2i

T2D with history of DKA---on insulin without pancreatic reserve—at
increased risk of euglycemic DKA. Make sure to warn patients of
symptoms of DKA (abdominal pain, nausea/vomiting) in the setting of

NORMAL blood sugar (euglycemic)

Frequent genital tract infection

Catheterized patients
Dynamic volume status, significant concern volume
depletion

Polycystic kidney disease, immunosuppression (until data available)



Number Pooled
Outcomes of studies n/N

[95% CI]

Effect of SGLT2i on cardiovascular, renal & safety outcomes in patients
with Type 2 DM & CKD: A systematic review and meta-analysis

Weight P heterogeneity

Hypoglycemia
Canagliflozin
Dapagliflozin
Empagliflozin
Ertugliflozin
Ipraglifiozin
Luseogliflozin
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1
1
1

1

Overall 10

Heterogeneity between subgroups: /2 = 57%
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Overall
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Urinary tract infection
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[1.10; 2.07]
[0.81; 1.26]
[0.72; 0.93]
[0.66; 1.35]
[0.05; 28.54]
[0.11; 2.51]
[0.05; 4.65]
[0.85; 1.32]

[0.78; 1.66]
[0.03; 105.92]
[0.57; 1.24]
[0.22; 17.46]
[0.67; 1.52]

[1.14; 4.10]
[0.52; 1.53]
[0.58; 3.25]

[0.57; 1.24]
[0.59; 1.50]
[0.94; 1.34]
[0.37; 1.06]
[0.02; 2.08]
[0.13; 54.02]
[0.81; 1.16]

[0.44; 5.89]
[1.54; 10.09]
[2.05; 7.53]
[0.55; 11.09]

[0.07; 38.24]
[2.00; 4.10]

[1.03; 2.68]
[1.11; 3.59]
[0.61; 1.20]
[0.71; 41.54]
[0.01; 2.16]
[0.94; 2.32]

[0.39; 29.88]

[0.22; 10.24]
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30.3%
28.5%
23.0%
14.9%
0.5%
1.8%
0.9%
100.0%

48.8%
3.8%
441%
3.3%
100.0%

48.1%
51.9%
100.0%

19.2%
13.7%
55.5%
10.7%
0.6%
0.4%
100.0%

50.6%
14.3%
28.1%
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0.0%
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100.0%

34.6%
31.9%
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21%
100.0%

44.0%
0.0%
56.0%
100.0%




Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds:

: torsemide 20mg
BID, carvedilol 12.5mg BID, losartan
50mg BID, metformin 500mg BID

Labs: SCr 2.2, eGFR 33,
UACR 1500mg/g

PE: 125/60, 70, BMI 25Chest: CTA B/L
CVS: S4, no JVD

Ext: +trace LE edema

Are you concerned about development of hypoglycemia?
1. Yes—if on insulin or sulfonyurea
2. No---if eGFR was better at near >60, then this would be a different story



Dubrofsky//Cherney. CJKHD 2020



Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3
Meds:

: torsemide 20mg
BID, carvedilol 12.5mg BID, losartan
50mg BID, metformin 500mg BID

Labs: SCr 2.2, eGFR 33,
UACR 1500mg/g

PE: 125/60, 70, BMI 25Chest: CTA B/L
CVS: S4, no JVD

Ext: +trace LE edema

Are you concerned about development of hypoglycemia?
1. Yes—if on insulin or sulfonyurea
2. No. HiseGFRis 33



Dubrofsky//Cherney. CJKHD 2020



Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3
Meds:

: torsemide 20mg
BID, carvedilol 12.5mg BID, losartan
50mg BID, metformin 500mg BID

Labs: SCr 2.2, eGFR 33,
UACR 1500mg/g

PE: 125/60, 70, BMI 25Chest: CTA B/L
CVS: S4, no JVD

Ext: +trace LE edema

IS there too low of eGFR to initiation SGLT2i ?
1. eGFR <60
2. eGFR<45
3. eGFR<30
4. eGFR <25
5. eGFR<20



Tx algorithm for selecting anti-
hyperglycemic drugs for DM & cKkD

Nutrition
Weight loss

l

Metformin SGLT2 inhibitor
9 First-line

v 9L 9 G +| DD o

Reduce dose Discontinue Discontinue Do not initiate Discontinue

3 estylethermpy Physical activity

GLP-1 receptor agonist ‘ '
(preferred) - Guided by patient preferences,

comorbidities, eGFR, and cost
" DPP-4 inhibitor  Insulin « Includes patients with eGFR
Additional drug therapy as < 30 mihilh et 1732 o
Sulfonylurea TZD treated with dialysis

- See Figure 20

@(’\ needed for glycemic control

Alpha-glucosidase inhibitor




What GFR is too low for SGLT2i?

e DAPA-CKD included eGFR<25 & 1/3 of patients enrolled

did NOT have DM

eGFR 225 and <75 mL/min/1.73m2 (CKD-EPI Formula) at visit 1

Evidence of increased albuminuria 3 months or more before visit 1 and UACR
>200 and <5000 mg/g at visit 1

 EMPA KIDNEY-trial completion 2022 will enroll eGFR

<20 & include those with and w/o DM

CKD-EPI eGFR >20 to <45 mL/min/1.73m?2 or

CKD-EPI eGFR 245 to <90 mL/min/1.73m? with urinary albumin:creatinine
ratio 2200 mg/g (or protein:creatinine ratio 2300 mg/g)

Some advocate to continue SGLT2i despite
decreasing GFR?



Kindest, elderly 75yo male with CHF

PMH: HFpEF, HTN, T2M, CKD 3A3

Meds:

: torsemide 20mg
BID, carvedilol 12.5mg BID, losartan
50mg BID, metformin 500mg BID

Labs: SCr 2.2, eGFR 33,
UACR 1500mg/g

PE: 125/60, 70, BMI 25Chest: CTA B/L
CVS: S4, no JVD

Ext: +trace LE edema

IS there too low of eGFR to initiation SGLT2i ?
1. eGFR <60
2. eGFR<45
3. eGFR<30
4. eGFR <25
5. eGFR <207????

Some advocate to continue SGLT2i despite decreasing GFR? However,
we do NOT have data on continuation of SGLT2i as eGFR < 25



Effect of SGLT2i on cardiovascular, renal & safety outcomes in patients

with Type 2 DM & CKD: A systematic review and meta-analysis

Number Pooled
Outcomes of studies n/N [95% CI] Weight P heterogeneity

Hypoglycemia
Canagliflozin 2 247/ 981 5 [1.10; 2.07] 30.3%
Dapagliflozin 3 236/1139 [0.81; 1.26] 28.5%

Empagliflozin 1 697 /2208 [0.72; 0.93] 23.0%

1
1
q

Ertuglifiozin 102/ 467 - ! [0.66; 1.35] 14.9%
Ipraglifiozin 1/ 81 : [0.05; 28.54] 0.5%
Luseogliflozin 6/ 145 : [0.11; 2.51] 1.8%
Sotagliflozin 1 3/ 31 - [0.05; 4.65] 0.9%
Overall 10  1292/5052 [0.85; 1.32] 100.0%

ICLT UMT Tty MY DT Dl o

Fracture
Canagliflozin 116 /2307 A [0.78; 1.66] 48.8%
Dapagliflozin 4 15/1178 5 [0.03; 105.92] 3.8%
Empaglifiozin 102 /2208 i [0.57; 1.24] 441%
Ertugliflozin 1 5/ 467 X [0.22; 17.46] 3.3%
Overall 8 23876160 4 [0.67; 1.52] 100.0%

Heterogeneity between subgroups: /2 = 0%

Amputation 3
Canagliflozin 1 50/2038 > [1.14; 4.10] 48.1%
Empagliflozin 1 56 /2208 : [0.52; 1.53] 51.9%
Overall 2 106 / 4246 [0.58; 3.25] 100.0%

Heterogeneity between subgroups: /2 = 77%

Urinary tract infection |
Canagliflozin 105/ 981 4 [0.57; 1.24] 19.2%
Dapaglifiozin 67 /1139 : ;i [0.59; 1.50] 13.7%
Empagliflozin 476 /2208 [0.94; 1.34] 55.5%
Ertugliflozin 50/ 467 . [0.37; 1.06] 10.7%
Ipragliflozin 3/ 81 4 [0.02; 2.08] 0.6%
Luseogliflozin 2/ 145 g [0.13; 54.02] 0.4%
Overall 703 /5021 [0.81; 1.16] 100.0%

Heterogeneity between subgroups: /2 = 364

Genital infection .
Canagliflozin 104 /1736 = [0.44; 5.89] 50.6%
Dapagliflozin 3371139 : 3 [1.54; 10.09] 14.3%
Empagliflozin 89/2208 [2.05; 7.53] 28.1%
Ertugliflozin 12/ 467 - [0.55; 11.09] 5.6%
Ipragliflozin 0/ 81 : 0.0%
Luseogliflozin 1/ 145 : [0.07; 38.24] 1.3%
Overall 239/5776 [2.00; 4.10] 100.0%
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Hypovolemia
Canagliflozin
Dapagliflozin

2 91/ 981 - [1.03; 2.68] 34.6%
4 56 /1391 1— [1.11; 3.59] 31.9%
Empagliflozin 1 136/2208 i i [0.61; 1.20] 27.1%
Ertugliflozin q 12/ 467 : [0.71; 41.54] 4.3%
Luseogliflozin 1 2/ 145 - [0.01; 2.16] 21%
9
tw

Overall 297 /5192 = [0.94; 2.32] 100.0%
Heterogeneity between subgroups: /2 = 70%
Diabetic ketoacidosis .
Canagliflozin 6/2038 - [0.39; 29.88] 44.0%
Dapagliflozin 0/ 321 2 0.0%
Empagliflozin 412425 - [0.22; 10.24] 56.0%
Overall 10/4784 : [0.51; 9.09] 100.0%
Heterogeneity between subgroups: /2 = 0%

0. 0. 2 5 10
Favours SGLT2 inhibitors\ Favours placebo

Diabetes, Obesity and Metabolism, Volume. 21, Issue: 5, Pages: 2237-1250, First published: 29 January 2019, DOI: (10.1111/dom.13648)




CLINICAL TRIALS OF NEW DIABETES DRUGS
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Tx algorithm for selecting anti-

ﬁ Lifestyle therapy Phy:ll::rli:li::)t:‘wty

Weight loss

l

Metformin SGLT2 inhibitor
-9 First-line

“@ " therapy @ i(iFsR @i@? Dialysis % i < Dialysis

<30

Reduce dose Discontinue Discontinue Do not initiate Discontinue

GLP-1 receptor agonist _ _
(preferred) - Guided by patient preferences,
coémorbidities, eGFR, and cost
~Additional drug therapy as sy Insdlin |- ng :ﬁjﬁ?:;g:ig‘;ﬁ:? oFrR
needed for glycemic control ited withidialysis

Alpha-glucosidase inhibitor *opeigure 20

Sulfonylurea TZD




Tx algorithm for selecting anti-
hyperglycemic drugs for T2D & CKD

\_ess-suitab‘e medicatio,,s

gore-suitable medicagio,

GLP1RA GLP1RA

o‘bidity. orog
('31 o he’r(‘ é,-
Keg.eo Heart High-risk DPP4i,

7
. oﬁ-
DPP4, & failure  ASCVD G e
insulin © GLPIRA,

1z ! eGFR < 15 insulin

ml/min per 1.73 Potent
m? or treatment

glucose-lowering
with dialysis

Avoid
Low cost hypoglycemia

e GLP1RA,
GLPIRA, AGI Avoid DPP4,

DPP4i, injections L su,
ozl fr insulin

GLP1RA DPP4i, TZD, SU, AGI,
oral GLP1RA

SU, insulin, TZD GLP1RA, insulin

Figure 20| Patient factors influencing the selection of glucose-lowering drugs other than SGLT2i and metformin in T2D and CKD. AGl,
alpha-glucosidase inhibitor; ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; DPP4i, dipeptidyl peptidase-4 inhibitor;
eGFR, estimated glomerular filtration rate; GLP1RA, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium-glucose cotransporter-2 inhibitor;
SU, sulfonylurea; T2D, type 2 diabetes; TZD, thiazolidinedione.




2020 Clinical practice guidelines
for DM management in CKD

1. Comprehensive care

-Control of risk factors including RAS blockade in
those with albuminuria remains part of standard of care

2. Lifestyle intervention
3. Glycemic goals based upon A1C and BS
4. Anti-hyperglycemic treatment options

5. Approaches to management of patients



Takeaways for Clinicians from
KDIGO (3202
uli

Clinical Practice
eline

Comprehensive care

Patients with diabetes and CKD have multisystem disease that reguires
treatment including a foundation of lifestyle intervention (healthy
diet, exercise, no smoking) and pharmacologic risk factor management
[elucose, lipids, blood pressure).

Nutrition intake

Patients should consume a3 balanced, healthy diet that is high in
vegetables, fruits, whole grains, fiber, legumes, plant-bazed proteins,
unsaturated fats, amd nuts; and lower in processed meats, refined
carbohydrates, znd sweet- ened bewverages. Sodium (<2 gfday] and
protein intzke (0.8 g/kgfday] in accordance with recommendations for
the general population.

Glycemic monitoring

It is advised to monitor glycemic control with HbAlc in patients with
diabetes and CKD. For patients with advanced CKD (particularly those on
dialysis), reliability of HbAlc decreases and results should be interpreted
with caution. CGM or 3MBG may also be wseful, especially for treatment
associated with risk of hypoglycemia.

Glycemic targets

Targets for glycemic contrel should be individualized ranging from
<6.5% to <8.0%, taking into consideration risk factors for hypoglycemia,
including advanced CKD and type of glucose-lowering therapy.

SGLT2

5GLT2i should ke initiated for patients with T2D and CKD when eGFR is
230 mlfmin/1.73 m*and can be continued after initiation at lower levels
of eGFR. 3GLT2i markedly reduce risks of CKD progression, heart failure,
and atherosclerotic cardiovascular diseazes, even when blood glucose is
already contralled.

Metformin

Metformin should be wsed for patients with T2D and CKD when eGFRis
=30 mlfmin/1.73 m. For such patients, metformin is a safe, effective, and
inexpensive drug to control blood glucose and reduce diabetes compli-
cations.

GILP-1RA

In patients with T2D and CKD who have not achieved individualized
glycemic targets despite use of metformin and SGLT2i, or who are
unable to use those medications, a long-acting GLP-1 RA is recommend-
ed as part of the treatment.

RAS blockade

Patients with T1D or T2D, hypertension, and albuminuria (persistent ACR
»30 mg/g) should be treated with a RAS inhibitor (ACEi or ARB), titrated
1o the maximum approved or highest tolerated dose. Serum potassium
and creatinine should be monitored.

Approaches to management

A team-based and integrated approach to manage these patients
should focus on regular assessment, control of multiple risk factors,
and structured education in self-management to protect kidney
functionand reduce risk of complications.

Research recommendations

There is a paucity of data on optimal management of diabetes in Kidney
failure, including dialysis and transplantation, which should be a focus
for future studies.
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