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DEFINITIONS

- . : S— . . Comprehensive
Diabetic nephropathy (DN) is the leading cause of end-stage Clinical
renal disease (ESRD) in most Western societies. It can develop Nephrology

Fourth Edition

in the course of both type 1 and type 2 diabetes and as a conse- e
quence of other forms of diabetes mellitus (DM).

resistance and insulin dehciency. | he metabolic syndrome (insulin
resistance, visceral obesity, hypertension, hyperuricemia, and dys-
lipidemia with high triglyceride levels and low amounts of high-
density lipoprotein [HDL]) is often followed by type 2 diabetes.

EPIDEMIOLOGY

In most Western countries, DN has become the leading cause
of ESRD. According to the U.S. Renal Data System
(www.USRDS.org), in 2006, DN was the most fr::qu::*nt primary
diagnosis with 159 per million population per year. The propor-
tion of diabetics among patients with ESRD varies considerably
between countries but had consistently been on the rise in all
countries until recently, when the incidence ﬁgur:‘:i have




NATURAL HISTORY OF NEPHROPATHY
IN DIABETES TYPE 1

Normo Stage of Micro Macro Azotemia |End stage
albumi- | hyper- albumi- | albumi- | (Renal Renal
nuria filtration nuria nuria failure disease

15 -20 yrs 4-5yrs 1 yrs




DIABETIC NEPHROPATHY NOT ONLY KIMMESTIEL-
WILSON

Since the original description of diabetic nephropathy it has become clear that there are various forms of
kidney disease attributable to diabetes, including nonclassical glomerular lesions and tubulointerstitial
disease.

Diabetic kidney disease" is a clinical diagnosis based upon the presence of albuminuria, decreased
estimated glomerular filtration rate (eGFR), or both, in patients with diabetes”.

Notably, diabetic kidney disease (DKD) does not indicate the specific pathological phenotype of kidney
damage due to diabetes.

Rather, the designation DKD (or "CKD in diabetes") is used to clarify that the underlying pathologic
phenotype is unknown in most cases.

The likelihood that diabetic glomerulopathy is the underlying pathology of DKD varies widely depending
upon the clinical circumstances.



HOPE: RELATIVE RISK ACCORDING TO
QUARTILE OF ALBUMINURIA (N = 9,043)
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P for trend *< 0.0001 or **<0.05 after controlling for:
a) age, sex, SBP, DBP, WHR, DM, ramipril
b) age, sex, SBP, DBP, WHR, DM, ramipril

Gerstein et al, JAMA 2001; after removing MA participants
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Risk of Rapid Kidney Function Events Person-years  Rate (95% CI) Hazard ratios (95% CI)**
Decline, All-Cause Mortality, and 7% * o= e s ESKD*

“l\\;[ojioillbiltﬁa1:%11111110 IIKLIT;EZAS} eGFR (2120) : 7362 3.1 (2,07, 4.70) 1.20 (0.74, 1.94)
Disease in Type 2 Diabetes NoCKD  e¢GFR (90-120) s 24918 2,60 (2.04,3.32) 1.0 (Reference)

: eGFR (60-90) ) 27919 2.43 (1.92,3.08) 1.00 (0.71, 1.43)
A [buminuric non-CKD 5 24678 5.06 (4.25, 6.03) 1.72 (1.27, 2.34)
Albuminuric CKD 2 2690 13.37 (9.64, 18.54) > 4.52 (2.91, 7.01)
Non-albuminuric CKD 386+ 1.81 (0.86, 3.79) 0.76 (0.34, 1.70)

All=cause mortality
c¢GFR (=120) : 75: 14.99 (12.46, 18.02) 1.20 (0.97, 1.49)

NoCKD  eGFR (90-120) 12.58 (11.27, 14.04) 1.0 (Reference)
eGFR (60-90) 17.14 (15.68, 18.74) - 1.04 (0.90, 1.20)

Albuminuric non-CKD 30.68 (28.59, 32.91) 1.82 (1.59, 2.08)
Albuminuric CKD : 2835 48,31 (40.86, 57.12) —— 2.38 (1.92, 2.90)
Non-albummuric CKD j 3908 28.14 (23.34, 33.92) 1.42 (1.14, 1.78)
MACE
eGFR (=120) 24136 15.55 (12.78, 18.92) ] 1.14 (0.91, 1.43)

No CKD  eGFR (90-120) 21903 14.01 (12.53, 15.67) 1.0 (Reference)
eGFR (60-90) 24136 20.71 (18.97, 22.61) 1310(1.13,1.51)

Albuminuric non-CKD 20766 33.80(31.13, 36.40) 1.88 (1.63, 2.16)
Albuminuric CKD - 2267 50.28 (41.85, 60.41) 2.37(1.89,2.97)
Non-albuminuric CKD 3330 26.72 (21.71, 32.89) 1.44(1.13, 1.84)
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“Those with nonalbuminuric CKD showed a slower rate of decline in eGFR than did any other group; however, these
individuals still carry a greater risk for death and MACE than do those with no CKD.”
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Non-albuminuric renal impairment is a strong predictor of mortality
in individuals with type 2 diabetes: the Renal Insuffidency And
Cardiovascular Events (RIACE) Italian multicentre study
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« Non-albuminuric renal impairment is a
strong predictor of mortality...»
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CARDIORENAL SYNDROME

Pathophysiology of cardiorenal syndrome

e Type 1 (acute) — Acute HF results in et T A
AKI on

Left heart
dysfunction

Right heart

dysfunction >

e Type 2 — Chronic cardiac dysfunction) all
causes chronic kidney disease (CKD)).

e Type 3 — Abrupt and primary worsening \"/ I

of kidney function Ex.renal ischemia i abwasicat

RAAS, SNS natriuretic peptides,
bradykinin,

or glomerulonephritis with acute cardiac / predtostamiio
dysfunction ki e

retention

Increased
renal vein

e Type 4 — Primary CKD with contributes pressure o

ischemia Vasodilatation,

to cardiac dysfunction l —

Type &6 (secondary) — Acute or chronic
systemic disorders (eg, sepsis or e s O e
diabetes mellitus) that cause ‘ '
both cardiac and renal dysfunction.

Other causes:
NSAIDs, ACEI,

ARBs, contrast Up TODa te 2023




KDIGO 2022 CLINICAL PRACTICE GUIDELINE FOR
DIABETES MANAGEMENT IN CHRONIC KIDNEY DISEASE

Kidney—heart risk factor management

Regular
risk factor
reassessment
(every 3-6
months)

Lipid management Additional
risk factor
control

- Additional
Glycemic Blood drugs with

control pressure control heart and
kidney
protection
First-line
drug

therapy
Antiplatelet therapies ns-MRA

ASCVD) (T2D) Lifestyle

and self-
management

Metformin SGLT2 inhibitor RAS blockade Statin
(12D {(T2D) (HTN)

. | 5

% |

Exercise Smoking cessation Weight

Diabetes with CKD



KDIGO 2022 CLINICAL PRACTICE GUIDELINE FOR
DIABETES MANAGEMENT IN CHRONIC KIDNEY DISEASE

Holistic approach for improving outcomes in patients with diabetes and chronic kidney disease

Lifestyle

Healthy diet

SGLT2i
(Initiate eGFR =220;
continue until dialysis
or transplant]

59 @
Tt ) !

First-line
drug therapy

Regular reassessment
of glycemia, albuminuria,
BP, CVD risk, and lipids

GLP-1 RAIf needed to
achieve individualized
glycemic target

XX

Additional
risk-based
therapy

Other glucose-lowering
drugs If needed to
achieve individualized
glycemic target

-
!.

Physlical activity

Metformin
(if eGFR =30)

@ -

%,

Smoking cessation

RAS inhibitor at maximum
tolerated dose (if HTN®)

r . 2 i

Nonsteroidal MRA' if
ACR =30 mg/g
[=3 mg/mmol]

and normal potassium

B

Dihydropyridine CCB
and/or diuretic*® if
needed to achieve

individualized
BP target

Steroidal MRA if
needed for resistant
hypertension
if eGFR 245

~
N

Welght management

Regular
risk factor
reassessment
(every 3-6
months)

Moderate- or
high-intensity statin

Antiplatelet
agent for
clinical ASCVD

N

Ezetimibe, PCSK9i,
or icosapent athyl if
indicated based on
ASCVD risk and lipids

S

T2D only

All patients
(TID and T2D)




KDIGO 2022 CLINICAL PRACTICE GUIDELINE FOR
DIABETES MANAGEMENT IN CHRONIC KIDNEY DISEASE

Monitoring of serum creatinine and potassium during angiotensin-converting enzyme inhibitor (ACEi)
or angiotensin Il receptor blocker (ARB) treatment—dose adjustment and monitoring of side effects.

Initiate ACEi or ARB

Monitor serum creatinine and potassium
{within 2-4 weels 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
- potassium binders

Reduce dose or stop ACEi or ARB
if mitigation strategies ineffective
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KDIGO 2022 CLINICAL PRACTICE GUIDELINE FOR
DIABETES MANAGEMENT IN CHRONIC KIDNEY DISEASE

Patient factors influencing the selection of glucose-lowering drugs other than sodium—glucose
cotransporter-2 inhibitor (SGLT2i) and metformin in type 2 diabetes (T2D) and chronic kidney disease

(CKD).

Less suitable medicay;, ns

e- suitable medic, tion
5

GLPIRA

be-ldit}r: or G'rhﬂ

o
(-e"c

o
I‘5.;." Heart
DPP4|, & failure

'”%"[;“' eGFR < 15
ml/min per 1.73
m? or treatment
with dialysis

Low cost

GLP1RA,
DPF4i,
insulin

GLP1RA

SU, insulin, TZD

: : ly
H IL‘]IT risk "p‘?
ASCVD .
-

GLPT1RA
rr&w

GLP1RA,
insulin
Potent
glucose-lowering

Avoid
hypoglycemia
GLP1RA,
ey Tglgp:.gl
injections !

DPP4, TZD, 5U, AGI,
oral GLP1RA

GLP1RA, insulin

SuU,
insulin




Suggested approach in dosing metformin based on the level of kidney function

Yes . o -
eGFR < 30 = 5top metformin; do not initiate metformin

No

KDIGO 2022 CLINICAL PRACTICE GUIDELINE FOR

DIABETES MANAGEMENT IN CHRONIC KIDNEY DISEASE E‘GFH =60 EGFR 45-59 EGFR 3044

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 45-52 eGFR 30-44

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




Integrated care approach to improve outcomes, self-management, and patient—provider
communication in patients with diabetes and chronic kidney disease (CKD).azs-

KDIGO 2022 CLINICAL PRACTICE GUIDELINE FOR Patients with diabetes and CKD
DIABETES MANAGEMENT IN CHRONIC KIDNEY DISEASE

Multicomponent, integrated
and team-based care

Nonphysician care Information technology to promote Physician care
communication and feedback

Special education and Regular structured assessment: Multidisciplinary care:
counselling: + Risk factors, complications, lifestyles, + Individualize goals and
* Nutrition, weight reduction, psychological stress, nutrition, exercise, treatment strategies
foot care, stress management tobacco, alcohol, self-monitoring, drug « Monitor clinical progress
adherence + Assess risks and benefits
Ongoing psychosocial support:
« Peers, community workers,
expert patients, families and
friends
Structured patient education and
empowerment:
« Improve self-management
« Provide regular feedback to engage
both patients and physicians




KDIGO 2022 CLINICAL PRACTICE GUIDELINE FOR
DIABETES MANAGEMENT IN CHRONIC KIDNEY DISEASE

Team-based integrated care delivered by physicians and nonphysician personnel supported by
decision-makers.

Poorly-informed patients Empowered patients
with suboptimal control Register with optimal control

(1)
(2) Risk assessment

"~ S

Goals

l) Ongoing support to

Relay promote self-care -
is

Reinforce (/2\ Use of organ-protective drugs : _
= stratification

Recall (3) Treat to multiple targets
(glycemia, BP, lipids)

Review
Risk factor
control

Uncoordinated care Coordinated care



CARDIOVASCULAR MANAGEMENT

Diuretics Vasodilators
RAS-RAAS Inotropic drugs
ARNI Ultrafiltration

SGLT2 inhibitors Vasopressin receptor antagonists



TREATMENT

GENERAL MANAGEMENT interference with ESA; glycated albumin

PATIENTS NOT ON DIALYSIS doubts on AC1 values and outcome; insulin dose empiric

PATIENTS ON HEMODIALYSIS long acting insulin (?)

PATIENTS ON PERITONEAL DIALYSIS




TROUBLESHOOTING

Hyperglycemia: microvascular disease can cause erratic absorption of insulin from the
subcutaneous tissue

Severe hyperglycemia and ketoacidosis (dialysis): hypovolemia and marked
hypernatremia do not occur, since glucosuria is absent in anuric individuals. The net effect is minimal

symptoms, even among those with extreme hyperglycemia marked hyperkalemia due to potassium efflux
from cells

Hypoglycemia severe underdialysis, with poor calorie intake, or occult disease, such as infection or
malignancy. Drugs that interfering with the counter requlatory response to hypoglycemia (BB, long-acting

insulin and oral agents)

Alternating hypoglycemia and hyperglycemia: gastroparesis, timing of insulin injections,
poor compliance, erratic eating habits, and poor timing of CAPD)



VITERBO: CARTELLA CONDIVISA NEFRO-DIABETOLOGIA

Anamnesi

Occhio

nza Renale cronica
cienza Renale cronica

Ateromasia vasi epiaortici

3 epatica cronica e cirr.

Vasi
periferici

a2

Nervi
periferici

Vasi
cerebrali

Copyrights apply

nsufficienza Renale cronica
nsufficenza Renale cronica
nsufficienza Benale cronica
nsufficienza Renale cronica

NFERIORI

auropatia sensitve
motor etrica distale
Polineuropatia distale

epiaortici
epiaortici -

Classificazioni
Diagnosi (classificazione)
nsufficienza Renale cronica
Storico Diagnosi
Descrizione
nsufficienza Renale cronica
nsufficienza Renale cronica
nsufficienza Renale cronica
nsufficienza Renale cronica

nsufficienza Renale cronica

Prestazioni

Questionario ipercolesterolemia

Nota

Attivo

Naon Attivo

Ricovero

Ricovero

Visualizza tutte le complicanze

Aggiungi

® c-LDL

04/04/2023 /1032

13/01/2023 /946
Aggiungi Mostra altri

(©@Creatinina / ¢GFR EPI.CDK
28/04/2023 177/
21/04/2023 191/

® HbA1c

21/04/2023 41/

04/04/2023 37/55
Aggi Mostra altri

(©) PAS / PAD
13/04/2023
08/02/2023
Aggi
® Score Q
07/05/2021
2020 30740

Stile di vita
Fumatore

Sigarette




CONCLUSIONIS

Diabetic patient with advanced renal disease is a complex clinical feature.
The variables involved are many; patient, drugs, cardiopathy, impaired GFR etc.)

It needs to create a close interaction among all players, including all specialists (
multidisciplinary approach).
The aim is to improve the Key objectives are to:
patient's quality of life

Improve diabetes-related knowledge, beliefs, and skills

Improve self-management and self-motivation

Encourage adoption and maintenance of healthy lifestyles

Improve vascular risk factors

Increase engagement with medication, glucose monitoring, and complication screening programs

Reduce risk to prevent (or better manage) diabetes-related complications

Improve emotional and mental well-being, treatment satisfaction, and quality of life

KDIGO 2022 CLINICAL PRACTICE GUIDELINE FOR

DIABETES MANAGEMENT IN CHRONIC KIDNEY DISEASE




