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Chronic kidney disease (CKD) is
defined as abnormalities of
kidney structure or function that
persist for more than 3 months.
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ASSESSING ¢
KIDNEY FUNCT ION .
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—~ CAUSES OF -—

CHRONIC
KIDNEY DISEASE

G

GENETIC & OTHER %)%
CONDITIONS ¢

POLYCYSTIC
KIDNEY DISEASE
—~ OTHER CONTRIBUTING FACTORS ~——
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—~ MANAGEMENT OF -

TREATMENT OF

REVERSIBLE CAUSES
OF KIDNEY FAILURE /

PREVENTING OR SLOWING /
THE PROGRESSION OF
KIDNEY DISEASE

TREATMENT OF THE
COMPLICATIONS OF
KIDNEY FAILURE

\ | RENAL ADJUSTMENT
OF MEDICATIONS

\ | IDENTIFICATION AND ADEQUATE _®
| PREPARATION OF THE PATIENT
'WHO MAY NEED RRT
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Type1DM  Type2DM | Atleast
Syears | Atdiagnosis | annually
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@ ) HOW TO TEST ALBUMINURIA
| —— \ \ ‘ - ‘
@ ﬁ A random spot UACR [
@ ,@. A | ‘ UAGR| | s the preferred method
@ @ @ 6 G =

| 1S )
C’,) MONITORING ESTABLISHED CKD
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) )
230 to <300 mg/g 2300 mg/g
4

Frequency depends
on stage of Cl




DM sxo CKD

KDIGO 2022 RECOMMENDATIONS

Start if eGFR 230 ' e Use if eGFR
mL/min/1.73 m* \ / mL/min/1.73

Continue as tolerated y / Reduce dose if eGFR
Stop if eGFR <30

Kidney & CV
CV benefit &

Prefer -on
if needed glycemic control
S —_—
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HYPERTENSION

CKD

BIDIREETIONAL RELATIONSHIP

(o

« Sustained hypertension
accelerates GFR decline
through glomerular

hypertension and

nephrosclerosis

« Declining kidney function
worsens BP via sodium
retention, RAAS activation,

A and sympathetic
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HYPERTENSION

SysToLIC

<120 mm Hg

WHEN TOLERATED = )
TREATMENT GOAL v
SBP <130 mm Hg ‘ ‘

<130/80 mm Hg %
IF SAFELY ATTAINED,
WITH <120 mm Hg ENCOURAGED, |
european socteTy @S vl

Al ¥ <140/90 mm Hg
WITH <130/80 IF TOLERATED.
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\ HYPERTENSION -
J b

Despite Established Guidelines, a Majority of US Adults
With HTN Are Not Achieving BP Goals

o 0 A - [ ntrolled
~120million {9 SRITNTMY Wt
EL
aged 218 in the US

have HTNab =y | remain uncontrolled
~33 million Q despite antihypertensive
N ~ treatment

A
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UNCONTROLLED HTN IS ASSOCIATED WITH AN

INCREASED RISK OF ADVERSE CARDIORENAL
AND METABOLIC OUTCOMES

17
(95%01,179-264)

Stroke

aHR=122 2HR=178 aHR=129
(95%01,1.08-137) (95% 01, 1.48-2.12) 95%C1,1.16-143)

Heart Filure Myocardial Ifarcton Type 2 Diabetes |
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. HYPERTENSION

’:/\ Every 10 mm Hg Reduction in SBP Significantly
Reduces the Risk of CV Events and Mortality

PERCENTAGE RISK REDUCTION PER 10 mm Hg
SYSTOLIC BP REDUCTION®

O © O O O
20% 17% 27% 28% 13% |

§/ MajorCV CHD Stroke All-Cause |
Events Mortality

’/ The significant clinical impact of a 10 mm Hg
SBP reduction underscores the importance of s‘
focusing on BP reduction in patients with HTN.
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HYPERTENSION

M —

FIRST LINE ANTI HYPERTENSIVES
m DIHYDROPYRIDINE CCB

| ‘e
IAZIDE

= |
‘ © Block RAAS ‘ © Promote sodium ‘ © Relax blood vessels
o Lower BP and water excretion e
o Protect kidneys | © Proven B reduction s
and heart and cardiovascular |
benefit

® Effective BP control

FIRST LINE MEDICATIONS HAVE

ETTER OUTCOMES AND SAFETY PROFILE r'“ﬂ!

HYPERTENSION

e ——

ACEi/ARB

Either ok. ACE:i better tolerance
O BENEFITS

@ « Slows CKD progression
* Reduces cardiovascular ‘
events and mortality

« Anti proteinuric effect coN ANGIOTENSIN |
RECEPTOR
) BLOCKER

‘\ STRONGEST EVIDENCE IN CKD WITH
7 PROTEINURIA EVEN WITHOUT DM i
T
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USE LONG ACTlNG AGENTS
e.g. Telmisartan / Olmesartan / Candesartan
——]

MONITOR SERUM Cr AND K LEVELS.

© Check labs a week after starting or
increasing dose. Upto 30% increase
in Cr acceptable

9/18/2026
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HYPERTENSION @

g SERUM CRINCREASE IS
Al >30%.
L POSSIBILITIES?

BP GOOD BUT o
DROPPED FAST

\ BILATERAL RENAL
ARTERY STENOSIS

26

@ Lokelma
7 & Veltassa

O PLEASE NO KAYEXALATE

N A IF HAVING
/ e y \ ’i‘ METABOLIC ACIDOSIS,
e — | —_—
ADD LOOP DIURETIC b ADD SODIUM
b N BICARBONATE
e Y

@ TRY TO MANAGE POTASSIUM TREAT THE PROBLEM.

@ MAINTAIN BENEFITS OF ACEi/ARB DR DSTORTHEFRUTHCTION S

e
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LONG TERM USEOF
POTASSIUM BINDERS

- LOKELMA® LONG-TERM STUDIES
HARMONIZE 25003 POTAL opaL Ao ON oo
oUOSONSTIDr orekLARLSTUOY L o

E Q o

o S2ueek o
AJN CJASN' BMC
Pene bl Eronanay ekt

MULTIPLE LONG-TERM STUDIES CONFIRM THAT
LOKELMA® AND VELTASSA® EFFECTIVELY MAINTAIN

NORMOKALEMIA AND HELP PATIENTS STAY ON
LIFE-PROTECTING RAASi THERAPY.
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f ~ THIAZIDES
© Now recommended even in advanced CKD
@ Hypertension in CKD s largely
salt- and volume-sensitive

WHICH AGENT?

Chlorthalidone, indapamide,
and metolazone appear to
retain efficacy at eGFR <30

. CHLORTHALIDONE it

is long acting
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P  DIHYDROPYRIDINES

[ (amlodipine, nifedipine)

Are good ADD ONS to
ACEi/ARB

Edema in 25% pts -
Y/ dose dependent
Improves when

/! combined with

ACEi/ARB /] BETTERBP CONTROL. REDUCES
( 5 »;// PROTECTS KIDNEYS. c\a PROTEINURIA. /

i

30
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HYPERTENSION _

NEED TWO

4 @ ANTlHYPFKl‘ENSIVF.S ]
IF BP >20/10 f
ABOVE GOAL

g N\

( CONSIDER
| COMBINATION
| ! PILLS

T, TAKES AFEW / _ HALF THE N
I e WEEKS TOSEE MAX DOSE
i | .@ FULL @ N | HAS ALREADY
ANTIHYPERTENSIVE A " PROVIDED 2/3% OF
= EFFECT : “ THE MAX EFFECT
\ - — / N *
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(D7 RESISTANT
/. HYPERTENSION

# ) DEFINITION —
! | 4 BPahovegoaldespltebemgon r

three antihypertensives

including a diuretic —
at reasonable doses
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RESISTANT
HYPERTENSION
Q SCREEN FOR SECONDARY CAUSES

@ 'ﬂ “ anaryaldosteromsm

& | osA
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TN \4 >/
GNIs A DING ‘ CKD AND HEMATURIA
PRIMARY CAUSE OF S 0 CONCERNING
CKD AND ESKD . J MBINATION
‘Third most common 2 -
cause of kidney failure

" worldwide

-
S 7}
MY

—— EARLIER RECOGNITION. BETTER OUTCOMES.
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INICAL IMPLICATIONS

T

py Increase in size and
| number of cysts
results in worsening
\_/ kidney function 1

Genetic disorder
Autosomal dominant

Two types,
type 1 being

more aggressive

ADH implicated

___liieediets. i
V. 3 in pathophysiology '
| 5% of all ESRD pts. 1
@ \ Tolvaptan can slow 1
| Extra-renal involvement . i
Pl J @ progression of CKD :

2 d 4

— WHYIS
N AT T TRARTYF T Y
PROTEINURIA

— CONCERNING? —

.

N\

INCREASES RISK OF ADVERSE \
4/ PROGRESSION CARDIOVASCULAR
ofF CKD OUTCOMES
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I KIDNEYFAILUHEHISK COM |

KIDNEY FAILURE
RISK EQUATION

Ropck

GLOMERULAR
CERRER FILTRATION RATE URINE

=AEONpS .. 6 ‘
A |

/ﬁ/' Simple variables. Pow prediction

/ KIDNEY FAILURE \
RISK CALCULATION { )

PATIENT RISK
OF PR(AJRESSION

2
m

r15 °46®2 \

N 15y | 0

39

13



KIDNEY FAILURE

RISK CALCULATION

Know Your Risk. Protect Your Future.

n.n If you don't have the information required below talk to your doctor.

AGE (YRS) SEX REGION
™ Male - North America v
/ ™, URINE ALBUMIN: ‘[ 4 |
% ) CREATININE RATIO:
7 310 e‘ -
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PATIENT RISK _ w
OF PROGRESSION
o R — X
r ( & \ Patient risk of progression to kidney failure A 4

S

f m | mﬂ

\I L_l 43% | 35 26% 4

requiring dialysis or transplant: J

B e —

KIDNEY FAILURE w
RISK CALCULATION %

( \ 0, 0
Q) 3%-5%
\J can be used to determine need for
nephrology referral

1 — A 5-year kidney failure risk of

42
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2 MANAGEMENT OF
i PRUIEINURIA

ADDRESS ADDRI SS
THE CAUSE ~OBESITY
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S
Recommended for type 2 DM and CKD |
regardless of glycemic control {

Greatest benefit for CKD |
with proteinuria J

m

La—

GFR cut off to start?
* GFR cut off to start for
cardio/renal protection is 20.

« If GFR drops after startting to less than 20,
these can still be continued. )

SGLT2I ‘
puth o
Empagliflozin
Dapaglifiozin
Canagliflozin

( < k{\Jll Don’tstart if GFR < 30 for DM “
-— )

10 mg daily

is for CV/1 renal protectlon

T
Q 25 mg daily
- —- v is glycemlc dose
SGLT2i oo
B ol
Empaglifiozin
Dapaglifiozin \
Canagliflozin ‘ Dol \
t
#,
= | uTl ‘ Dehydratlon ‘ Eug1 ycemlc
\ A
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of Nephrology®

STEROIDAL MRA

Spironolactone

'NON-STEROIDAL MRA

Finerenone

INDICATION
Type 2 DM with mlcroa]bummuna

PATIENT SELECT[ON

Spironolactone
SerumK < 5
Eplerenone o
. * ¢GFR = 25
Finells + Dose is GFR dependent )
L " — ]
[ 4 OTHER CONSIDERATIONS 1
o Finerenone has less effects on K and BP 1
® Ok to start Finerenone and SGLT2i together

9/18/2026
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Determined by baseline eGFR
eGFR

GFR - Do not initiate if
25 t0 <60 260 1l serum potassium is }
Tom 20m
2] >5.0mmol/L |
|

Target dose: 20 mg once daily

4 MONITORING |

Canbe continued below | | gy ’ i

| Finerenone 25 mL/min/1.73 m? afend weeks il Il
N A if potassium is acceptable (Lmonth) e

Mineraocorticoid andit s othervise olrated. || potassium and eGFR. i

Receptor Antagonist
(MRA)

T —

If K* < 4.8 mmol/L li‘(‘;:i:egf;?)m
and eGFR stable, 20 mg once daily
)

B o

_W LIFESTYLE CHANGES g\
006080

DIET RICH IN EXERCISE || WEIGHT SMOKING
RESTRICT]ONS FRUITS AND AHA recommends
VEGETABLES | 150 mins moderate
intensity exercise
aweek

LOSS CESSATION
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WHAT ARE THE )
COMPLICATIONS OF CKD ?

A HYPERTENSION

| INCREASED RISK
OF INFECTIONS
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~
REDUCED PRODUCTION \,

OF ERYTHROPOIETIN | 1,2 -
RULEOUT Low | \
A

™)
| NuTRmIONAL ‘?‘3 HEMOGLOBIN
LO

J/ DEFICIENCIES
_/ \ W OXYGEN
Jgpd.  DELIVERY
RULE OUT :)/ ‘; A CANDIDATES J
! BLEEDING % - / - — —— &

ERYTHROPOIETIN STIMULATING AGENTS (ESA)
e -

IF POSSIBLEAVOID |
BLOOD TRANSFUSIONS
INKIDNEY TRANSPLANT

@ IFHb IS LESS THAN 10 g/dl
@ TARGET Hb 10-11.5 g/dI
@ SIDE EFFECTS INCLUDE HTN, HYPERCOAGULABILITY

=4

-, 4
"~ METABOLIC
<" ACIDOSIS &
{ roruas covseaucrs Y
= = | y START SODIUM
@ ooy
\ if serum bicarbonate .

<18 uw ,
i

FASTER CKD

PROGRESSION FRUITS AND

VEGETABLES

., ADVERSE
CV OUTCOMES

51
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~ SECONDARY —
HYPERPARATHYROIDISM 45"

CKD LEADS TO

HYPERPHOSPHATEMIA DE REASED DECREASED FGF 23
1,25 VITAMIN D
\ 5&?

EARLY
RECOGNITION

CONSDER |  AND TREATMENT
PHOSPHORUS | CALCITRIOL PROTECT BONES
BINDERS AND OUTCOMES

Jdvf

P PHOSPHORUS
{ RESTRIC

9/18/2026

52

g VOLUME ‘
OVERLOAD

3 \
Pulmonary s SODIUM
congestion > S \ 4 =g, RESTRICTION
o

Elevated

filling pressures LOOP DIURETIC

J  THERAPY

Peripheral

ACHIEVE

edema NEGATIVE FLUID I
BALANCE

Ascites
MONITOR

) RESPONSE

Worsening
J|  kidney function

=

53

RENAL REPLACEMENT

1 THERAPY Pt

Kidne) s

DIFFERENT Mws SAME GOAL.

|
3¢
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Il Dialysis fluid [}
(dialysate) |

DIALYSIS _ |
Y

EXCESS FLUID

RESTORES
BALANCE

9/18/2026

55

DIFFERENT TYPES OF
DIALYSIS |

/w:\ PERITONEAL DIALYSIS /‘ \ HOME HEMODIALYSIS
(PD) \ﬁ; (HHD)

Peritoneal
‘membrane

CARDIOVASCULAR
\ STABILITY
e g

- AT HOME. ON YOUR TERMS. -

19



MEDICALLY PHYSICALLY COGNITIVE SUITABLE HOME

STABLE CAPABLE ABILITY | ENVIRONMENT /i SI
|
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DIALYSIS

(ESRD) CAN(‘_EK (‘ANCER

WrE RS

DIALYSIS

| FOR THE INTERNIST

Orthostatic
hypotension
not uncommon

\ Salt and fluid f )“ \  Focuson \ ACEimore

| ialvza .
restrictions \ ‘r(,\ risk f'\ctors (}\l‘ll(lﬁi‘nb(!t
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f R Lack of blood flow due to
Done in the dialysis units calcium deposition in arterioles
to skin

ESA, iron and i
@ phosphorus binders s Painful

Reduced
blood flow

9/18/2026
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?@1 M(WIT()RING

Higher protein
intake needed

Dialysis pts lose amino acids
during treatment

c o
e

62

= Choosing
|se|y'

#ASN [CANCER SCREENING
s +

THE REALITY OF
LIFE EXPECTANCY

3 i
& Procedural  Fragile pts Kidney  Ptswith higher

complications transplant  life expectancy
High mortality rate ' ' Cridilates

— e

63
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: 5 DIALysIs 4 -
bl VSEOK STATINS@ |

IN DIALYSIS PATIENTS . ﬁ @

D CEER @
l

In dialysis patients, l '

statins do not reduce
major cardiovascular events
I or mortality.

9/18/2026

64

@ e MED!CAT[ONS
o TOAVOID

65

”/%7 WHAT DO YOU NEED TO KNOW ABOUT

KIDNEY TRANSPLANTATION?

B =

66
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PATIENT SURVIVAL =

\ LIVING DONOR /‘_\ DECEASED DONOR
\ =

FIVE YEAR € "

'l‘“’ TRANSPLANT TRANSPLANT

9/18/2026

THE TRANSPLANT PROCESS

NT
e
@ @ .e I
\ / / \

Preemptive
‘ Refer eGFR ‘ transplantatlon Coen‘llg{&l‘ltelg‘s‘l = |
drops to < 20-25 (before dial requlred

yields the
outcomes
Z() 25
iiHI

KIDNEY TRANSPLANTATION
FOR THE INTERNIST ¢

, L & ‘Qﬁ '
‘ , A"
- (4 | y iy
rchiatric Acuve Very lmuted

ransplant. P
New 3 mings. W | _1 Ilisses J{ drugabui ) life expectancy .

S
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P7 KIDNEY TRANSPLANTATION | 2=
1 FORTHE lNTERNlST .“ wmsP'*N

POTENTIAL FOR DRUG INTERACTIONS T““,”f’f@s

metabolized by the cytochrome P450 system

CYTOCHROME P450 (CYP450)

=
—— Ll

(M ) INHIBITORS

\ j (1 CNI levels)

l j Azole antifungals |
’ Macrolide antibiotics

‘! ; [ B By
g - Non-dihydropyridir
4 Phenytoin & ca‘};‘iumﬁmnnelbﬁkﬂs

Drug +
Metabolism ' |
Dro CNI levels, Raise CNI levels,
g acute causing
organ rejection. nephrotoxicity. )

KNOW INTERACTIONS | PROTECT THE GRAFT | BETTER OUTCOMES

9/18/2026
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~ KIDNEY TRANSPLAN’D{HON
'~ FORTHE INTERNIST

\ POST-TRANSPLANT )
\ DIABETES MELLITUS
A\ :/ (PTDM)

( ? ) MALIGNANCY
SCREENING
\¥ ‘/

Cardiovascular disease is a | CNI and steroid use frequently ’ Chronic immunosuppression }
leading cause of death with a unmasks or triggers increases cancer risk. Skin cancers
funcuomng graft. new-onset diabetes. | (squamous and basal cell) are
e e the most common.

scneen
perecromy
s U

P
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2D\ KIDNEY TRANSPLANTATION ~4%; #
FOR THE INTERNIST ,‘ \

INACTIVATED/KILLED VAOCINES

= ,'f_%
7= W == m”
—

Varicella  Yellow Fever  Intranasal
Influenza

Strictly contraindicated.

72
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WHEN TO REFER

Resistant
% hypertension

Persistent
| hyperkalemia

EARLIER REFERRAL
BETTER CARE

Unknown cause
of kidney disease

s O Risk-based referral

Kidney Failure Risk Equation (KFRE)

9/18/2026

of Nepmology

coLLAunmnoN
TCOMES

b/ IDENTIFY 4 ‘
CKD | 2 o
}{ RISK STRATIFY A
Acconumc 10 M
KFRE KFRE l
ADDRESS ¢ a i /
@ %@ ) wo
w ok a1 é’
GDMT
DON'T GET FIXATED ON THE GFR,

¢/ LOOK AT THE BIG PICTURE

LIFESTYLE
CHANGES

EVA!.UATE AND

COMPLICATIONS Amml mmln

74
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