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Persistent albuminuria categories
Urine ACR (mg/mmol)
Description and range
Prognosis of CKD and by eGFR and P g
Albuminuria Categories: A1 A2 A3
KDIGO 2012 Normal Microalbuminuria Macroalbuminuria
male < 2.5 male 2.5 - 25 male > 25
female < 3.5 female 3.5 -35 female > 35

G1 Normal or high >90

G2 Mildly decreased 60-89

Mildly to moderately
decreased

45-59

()
w
o

Moderately to severely
decreased

30-44

2
w
o

G4  Severelydecreased  15-29

eGFR categories (mL/min/1.73m?)
Description and range

G5 Kidney failure <15

low risk if no other markers of kidney disease, no CKD) Moderately increased risk [ high risk [l very high risk
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4 eGFR 15~299
FTHEMRMEETRES
5, eGFR <15

A HA B RS

32 33 CKD
FR

Pre-ESRD
LI



UPCR>150

| EARLY CKD U Z21& 14 UACR> 30

1.CKD stage 1 : EIselEREBBAERRK - MEKRZFEMIESAAL - BHAIKER
R & {8 (estimated Glomerular filtration rate, L N eGFR)= 90 ml/min/1.73
m2 + FREBEFKENBEEE{E (Urine Protein andCreatinine Ratio » LA T8
UPCR)= 150 mg/gm (B iEREBZHUACR= 30 mg/gm) 2 B EETRR B
2.CKD stage 2 : REEMBRIE - (AEEAK - [IKZE eGFR
60~89.9ml/min/1.73 m2 + UPCR=> 150 mg/gm (EiER%EEZE UACR= 30
mg/gm) Z JEEREE

3.CKD stage 3a : FEEMERIE - eGFR 45~59.9 mI/min/1.73 m2 Z&1&%
RAR > REEFRRIPELBHFEERANUESE
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1.MIEERZBER - BZEIEMIE<160mg/dISKHbA1c<7.0% °

2. [MifE 2 5 5325 75 A8 & (multifactorial intervention strategy) Z —38 7 » INEIRMB R/ O MERZRE T 2124 - &
% & &F Fstatin K acetylsalicylic acid °

3.MetforminT] LU{E FATS FIHAIE 4 B /5 (CKD + 1-3 stage) EBMNBEIREZHERFARE - BEEBUMEAERE - RELORIS
BERARAMRAES - B/IVOER ° CKD stage 4 K stage STARAREEER -

4.fF Hsulfonylurea - EIREZRIFERE RN - DIENERE - BEGZ0HE K E3E 6 Mg 0F 38 6E -

sRERRREVIBELERBERGNNEHE



UPCR>1000

| PRE ESRDUY ZE1& 14

1+ CKD stage 3b f&:& : B#Ik#®)B = (Glomerular Filtration Rate, LA N GFR)
30~44.9ml/min/1.73 m2 Z ¥ BERRER

2~ CKD stage 4 : GFR 15~29.9 ml/min/1.73 m2 Z & &E&EHFRE &

3+ CKD stage 5: GFR < 15 ml/min/1.73 m 2 7 & EERKE -

4 - EEKREE . 24 /M5KRRBERHEHEAR 1,000 mg Bk E B KR ANLER
BTEE{E(urine protein and creatinine ratio, LA F#Upcr)> 1,000mg/gm ZBBEEE
HERAE - FPIRE Stage - FEB S Stage 1~ 2 3a - BIB#4IKBBERMLEE
(estimated Glomerularfiltration rate, LA M eGFR)> 45~60 ml/min/1.73 m2 Z &

HRBE S RRERRIE B REEL i Es =



2-1 » B#EA2 (Stage 3b~4 BEG &k CKD & B A ) (AR IUFS )

A, fn g 4 130/80 mmig »A°F (1.& 2. %

B. &% rxﬁ“ﬁ’}@@ HE | ﬂﬂfjﬂ Bl 100mg/dL oA F » = | 1. & [12. &

C. 5 (1.2 [2. % 13, A A

D. % & ua.fﬂﬂﬁ(mﬁi 4 ,\) (1. % [12. &

E. 5 il 5 H 422 VP 2 &) (.2 [2. %

F. %4 Stage 3b~4 % 52 8B difoFeGPR 1.2 [12.F (FAH:E3-1)
15-45ml/min/1. 73m’/year » P 3% 1 4% DM
5 A eGFR F F& ik <6 ml/min/1. 73m’/year » JE
DM 55 A eGFR F ik %<4 ml/min/1. 73m’/year

G. 7 64 & ez 5T E)R 1F [J1.& [12.F (F4:#%3-3)

2-2~ £ EB#I4Z (Stage 5 CKD % &8 A ) (BAK VLRI )

A. 1R EPO (L% 2. %

B. dn 4z % >8. hg/dL (1. & [2. %

C. dn 3= 4] 4 130/80 mmHg 2A°F (L [2. %

D. K% ZRs & G BB 44 A 100mg/dL 2AF » = | L. & [2. 5
At b Bsde il A 150me/dl YA

E. & o & HbAlce 44 4& 7. D% LA F JOLx [12.%F  [B.FR#A

F. QF4F B e s % (L& [2. 5

(. )r_.hx. w:x.ﬁ”ﬂ?i(mﬁi 4 J\) Dl ;I'_ |:|2 &

H. :L.hli EREH(E PR 2 R) (1.2 [12.F

[. %4 Stage 5 mE 2 BB tF: e EeF eGFR | 1. & [12.F (4% 3-2)
<15ml/min/’1. T3m’/year » ¢ 7 H2# 1 4 1% DM &
A eGFR F F#i %<6 ml/min/1. 73m’/year > J¢ DM N
% A eGFR F F# i %<4 ml/min/1. T3u%/year T RERRBIBEEBRFEE RGN ISR
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[ Practice Points}:re used when

No systematic review was conducted
There is insufficient evidence
Evidence is inconclusive

The alternative option is illogical

Guidance is discretionary for the
physician

Consensus statements providing
guidance are needed in the absence of
evidence. Benefits and harms will not be
explicitly discussed

Guidance does not require an explicit
discussion of values and preferences
or of resource considerations, although
it is implied that these factors were
considered

The guidance may be more useful as a
table, figure, or algorithm

[Recum mendations }re provided when

Implications

Grade Patients Clinicians Policy

Level 1 Most people in your situation Most patients should receive the The recommendation can be

"We recommend” would want the recommended  recommended course of action. evaluated as a candidate for
course of action, and only a small developing a policy or a
proportion would not. performance measure.

Level 2 The majority of people in your ~ Different choices will be appropriate  The recommendation is likely to

“We suggest’ situation would want the for different patients. Each patient ~ require substantial debate and
recommended course of action,  needs help to arrive at a management  involvement of stakeholders before
but many would not decision consistent with her or his ~ policy can be determined.

Values and preferences,

Grade Quality of evidence Meaning

A High We are confident that the true effect is close to the estimate of the effect.

B Moderate The true effect is likely to be close to the estimate of the effect, but there is a

possibility that it is substantially different.
C Low The true effect may be substantially different from the estimate of the effect,
D Very low The estimate of effect s very uncertain, and often it will be far from the true effect.




Chapter 1: Comprehensive care in patients with diabetes and CKD

= Practice Point 1.1.1 Patients with diabetes and CKD should be treated with a comprehensive strategy to
reduce risks of kidney disease prugress.i{:-n and cardiovascular disease {Figure 2).
« 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 (7B).

= Recommendation 1.3.1 We recommend advising patients with diabetes and CKD who use tobacco to quit using

tobacco products (1D).

Some
patients

Antiplatelet
therapies
Most
= ~ O patients
‘h..‘ 9 %F N
O O
SGLT2 RAS
inhibitors blockade
s Blood | i'
Glycemic pressure Lipid
control control management
Exercise Nutrition Smoking cessation

Diabetes with CKD

patients

© Patients with diabetes and CKD have

multisystem disease that requires treatment from
a multidisciplinary team of health care
professionals. These patients are at high risk of
CKD progression and cardiovascular disease

¢ Comprehensive management includes a
foundation of lifestyle intervention and risk
factor management, with additional
pharmacotherapy in selected patients



Chapter 1: Comprehensive care in patients with diabetes and CKD

« Practice Point 1.1.1

Patients with diabetes and CKD should be treated with a comprehensive strategy to

.

f... Recommendation 1.2.1

« Recommendation 1.3.1

reduce ricke of kidﬂﬁ__ﬁ disease pmg:essiﬂn and cardicuacscular dicooca iEigIIFE 2
\

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 (7B).
We recommend advising patients with diabetes and CKD who use tobacco to quit using

tobacco products (1D). Y,

¢ Patients with T1D or T2D, hypertension, and albuminuria(persistent albumin-creatinine
ratio >30 mg/g [3 mg/mmol]) should be treated with a renin—angiotensin system inhibitor

(RASI).

@ Serum potassium and creatinine should be monitored. Measures to control potassium
should be considered when serum potassium is elevated to continue RASI when possible.

¢ Patients with diabetes, hypertension, and normal albumin excretion are at lower risk of
CKD progression—> evidence does not demonstrate clear clinical benefits of RASI for CKD
progression, and other agents are also appropriate for blood pressure management

@ Aspirin should generally be used lifelong for secondary prevention among those with
established CVD and may be considered for primary prevention among high-risk

Individuals



Chapter 2: Glycemic monitoring and targets in patients with diabetes and CKD

« Recommendation 2.1.1  We recommend using hemoglobin Alc (HbA1c) to monitor glycemic control in patients
with diabetes and CKD (1C).

« 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 (Figure 3) (7C).

(b) Real-time CGM (rtCGM) (c) Intermittently scanned CGM
W | | Refers to sensors Also known as 'flash’
/ | transmitting and/or CGM or FGM for short.  §.0%
" | displaying the data Glucose levels can be
automatically throughout ‘ seen while the device
the day, so that the patient ‘\\_ 4 is worn when they are D 'Gs
can review glucose levels AR queried
and adjust treatment as T
needed hw
LITE expectancy short
Hypoglycemia awareness Impaired
Resources for hypoglycemia management Scarce
Propensity of treatment to cause hypoglycemia High

Figure 3| Factors guiding decisions on individual glycated hemoglobin (HbA1c) targets CKD, chronic kidney disease; G1, estimated
glomerular filtration rate (eGFR) >90 ml/min per 1.73 m’ G5, eGFR <15 ml/min per 1.73 m”.



Chapter 3: Lifestyle interventions in patients with diabetes and CKD

« Practice Point 3.1.1 Patients with diabetes and CKD should consume an individualized diet high in
vegetables, fruits, whole grains, fiber, legumes, plant-based proteins, unsaturated fats,
and nuts; and lower in processed meats, refined carbohydrates, and sweetened beverages.
« Recommendation 3.1.1 We suggest maintaining a protein intake of 0.8 g protein/kg (weight)/day for those with
diabetes and CKD not treated with dialysis (2C).
« Recommendation 3.1.2 We suggest that sodium intake be <2 g of sodium per day (or <90 mmol of sodium per

day, or <5 g of sodium chloride per day) in patients with diabetes and CKD (2C).

« Recommendation 3.2.1 We recommend that patients with diabetes and CKD be advised to undertake
moderate-intensity physical activity for a cumulative duration of at least 150 minutes
per week, or to a level compatible with their cardiovascular and physical tolerance (1D).

Dietary prescriptions should be individualized, incorporating values, preferences, and
resources, and restricting certain foods or nutrients when appropriate (e.g., for treatment of
hyperkalemia, when present). Decisions should be based on shared decision-making

For patients treated with dialysis, particularly peritoneal dialysis, an increase in daily dietary

protein intake to 1.0-1.2 g per kg body weight is advised to offset catabolism and negative
nitrogen balance.

However, evidence review did not yield convincing data demonstrating clinical benefits of
weight loss interventions among people with diabetes and CKD, and interventions targeting
caloric intake may cause harm by promoting malnutrition, particularly in advanced CKD



Chapter 4: Antihyperglycemic therapies in patients with type 2 diabetes (T2D) and CKD

« Practice Point 4.1 Glycemic management for patients with T2D and CKD should include lifestyle
therapy, first-line treatment with metformin and a sodium—glucose cotransporter-2
inhibitor (SGLT2i), and additional drug therapy as needed for glycemic control (Figures 4,
5, and 6).

« Recommendation 4.1.1 We recommend treating patients with T2D, CKD, and an eGFR =30 ml/min per 1.73 m?
with metformin (7B).

« Recommendation 4.2.1 We recommend treating patients with T2D, CKD, and an eGFR =30 ml/min per 1.73 m?
with an SGLT2i (1A).

» Recommendation 4.3.1 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,

we recommend a long-acting glucagon-like peptide-1 receptor agonist (GLP-1 RA) (1B).

Physical activi
S Lifestyle therapy y;::ri:i;nvw

Weight loss

l

: Metformin SGLT2 inhibitor
Q Q First-line - - _
@ "~ therapy P gl &4 Dialysis 4 % o &4 Dialysis

Reduce dose Discontinue Discontinue Do not initiate Discontinue
GLP-1 receptor agonist . .
(preferred) - Guided by patient preferences,
. comorbidities, eGFR, and cost
-9 Additional drug therapy as DPP-4inhibitor = Insulin - Includes patients with 2eGFR
:»7 needed for glycemic control <30mUmin per 1273, nvor
4 gy Sulfonylurea TZD treated with dialysis

Alol | | inhit - See Figure 6




Empagliflozin = EMPA-REG OUTCOME eGFR =30 ml/min per 1.73 m* MACE 1 1l 1l Genital mycotic infections, DKA
Canagliflozin ~ CANVAS trials eGFR =230 ml/min per 1.73m*  MACE 1 M N Genital mycotic infections, DKA,
amputation
ACR =300 mg/g [30 mg/mmol] . . . .
CREDEMCE and eGFR 30-90 ml/min per Progression of CKD® 1l 1 11 Genital mycotic infections, DKA
1.73 m?
Dapagliflozin DECLARE-TIMI 58 CrCl =60 ml/min Dual primary outcomes: -] 1 1l Genital mycotic infections, DKA
MACE and the composite of
hospitalization for heart

failure or CV death®

Lixisenatide ELIXA eGFR =30 ml/min per 1.73m* MACE — 1 — Mone notable
Liraglutide LEADER eGFR =15 ml/min per 1.73m* MACE I [ > al
Semaglutide®  SUSTAIN-6 Patients treated with dialysis ~ MACE 4 1 NA Gl
excluded

PIOMEER & eGFR =30 ml/min per 1.73 m* MACE — MNA MA al
Exenatide EXSCEL eGFR =30 ml/min per 1.73 m* MACE - - - Mone notable
Albiglutide HARMOMNY eGFR =30 ml/min per 1.73 m?* MACE 1 — A Injection site reactions
Dulaglutide REWIND eGFR =15 ml/min per 1.73m? MACE 1 1 1 Gl

Saxagliptin SAVOR-TIMI 53 eGFR =15 ml/min per 1.73m* MACE - 1 = HF; any hypoglycemic event
(minor and major) also more
common

Alogliptin EXAMINE Patients treated with dialysis ~ MACE - NA NA None notable

excluded
Sitagliptin TECOS eGFR =30 ml/min per 1.73 m* MACE - MA, MA Mone notable

Linagliptin CARMELIMA eGFR =15 ml/min per .73 m? Progression of CKD® — 1 — Mone notable






Chapter 4: Antihyperglycemic therapies in patients with type 2 diabetes (T2D) and CKD

« Practice Point 4.1 Glycemic management for patients with T2D and CKD should include lifestyle
therapy, first-line treatment with metformin and a sodium—glucose cotransporter-2

inhibitor (SGLT2i), and additional drug therapy as needed for glycemic control (Figures 4,
5, and 6).

« Recommendation 4.1.1 We recommend treating patients with T2D, CKD, and an eGFR =30 ml/min per 1.73 m?
with metformin (7B).

« Recommendation 4.2.1 We recommend treating patients with T2D, CKD, and an eGFR =30 ml/min per 1.73 m?
with an SGLT2i (1A).

» Recommendation 4.3.1 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,
we recommend a long-acting glucagon-like peptide-1 receptor agonist (GLP-1 RA) (1B).

¢ Metformin dose should be reduced when the eGFR is less than 45 ml/min per 1.73 m2
(and for some patients with eGFR 45-59 ml/min per 1.73 m2 who are at high risk of acute
kKidney injury); and metformin should be discontinued for patients with eGFR less than
30ml/min per 1.73 m2 or kidney failure

¢ Metformin may cause vitamin B12 deficiency, and thusly B12 .Monitoring is advised for

patients with long- term use (>4 years)



Chapter 4: Antihyperglycemic therapies in patients with type 2 diabetes (T2D) and CKD

« Practice Point 4.1 Glycemic management for patients with T2D and CKD should include lifestyle
therapy, first-line treatment with metformin and a sodium—glucose cotransporter-2
inhibitor (SGLT2i), and additional drug therapy as needed for glycemic control (Figures 4,
5, and 6).

« Recommendation 4.1.1 We recommend treating patients with T2D, CKD, and an eGFR =30 ml/min per 1.73 m?
with metformin (7B).

« Recommendation 4.2.1 We recommend treating patients with T2D, CKD, and an eGFR =30 ml/min per 1.73 m?
with an SGLT2i (1A).

» Recommendation 4.3.1 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,

we recommend a long-acting glucagon-like peptide-1 receptor agonist (GLP-1 RA) (1B).

¢ SGLT2:Adverse events included genital mycotic infections, diabetic ketoacidosis, and
In 1 study, a concern for lower limb amputation

©® SGLT2i cause modest volume contraction, blood pressure reduction, and weight loss.
For patients at risk for hypovolemia (e.g ., due to concomitant diuretic use), providers should

consider decreasing dose of a diuretic

¢ The cardiovascular outcome trials included patients with eGFR greater than 15 I/min per
1.73 m2, whereas data with GLP-1 RA in more advanced CKD are limited



Chapter 5: Approaches to management of patients with diabetes and CKD

» Recommendation 5.1.1  We recommend that a structured self-management educational program be implemented
for care of people with diabetes and CKD (Figure 7) (1C).
» Recommendation 5.2.1  We suggest that policymakers and institutional decision-makers implement

team-based, integrated care focused on risk evaluation and patient empowerment to
provide comprehensive care in patients with diabetes and CKD (2B).

Key objectives are to:

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
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Decision Algorithm for Prescribing SGLT2 Inhibitors and
GLP-1 Receptor Agonists for Diabetic Kidney Disease

Jiahua Li(®,"*” Oltjon Albajrami,®? Min Zhuo,"*** Chelsea E. Hawley,®” and Julie M. Paik’*%%7

Abstract
Diabetic kidney disease and its comorbid conditions, including atherosclerotic cardiovascular disease, heart
failure, diabetes, and obesity, are interconnected conditions that compound the risk of kidney failure and
cardiovascular mortality, and exponentiate health care costs. Sodium glucose cotransporter 2 inhibitor (SGLT2i)
and glucagon-like peptide 1 receptor agonist (GLP-1 RA) are novel diabetes medications that prevent
cardiovascular events and kidney failure. Clinical trials exploring the cardiovascular and kidney outcomes of
SGLT2i and GLP-1 RA have fundamentally shifted the treatment paradigm of diabetes. Clinical guidelines for
diabetes management recommend a more holistic approach beyond glycemic control and emphasize heart and
kidney protectionof SGLT2i and GLP-1RA. However, the adoptionof prescribing SGLT2i and GLP-1 RA for patients
with diabetes and high cardiovascular and kidney risk has been slow. In this review, we provide a decision-making
tool to help clinicians determine when to consider SGLT2i and GLP-1 RA for heart and kidney protection. First, we
discuss a comprehensive risk assessment for patients with diabetic kidney disease. We compare the effectivenessof
SGLT2i and GLP-1 RAfor different risk categories. Then, we present a decision algorithm using cardiovascular and
kidney failure risk stratification and the strength of current evidence for the use of SGLT2iand GLP-1 RA. Lastly, we
review the adverse effects of SGLT2i and GLP-1 RA and propose mitigation strategies.

CJASN 15: 1678-1688, 2020. doi: https:/ /doi.org /1022157 C]N.02690320
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TIMI risk score for heart failure in diabetes

Points:

* Pricr heart failure

= Atrial fibrillation

* Coronary artery disease

= eGFR < 60 ml/min/1.73m?
* UACR = 300 mg/g

« UACR 30—300 mg/g

SGLT2i first.
Add-on
GLP-1 RA*

Diabetic
kidney disease

l

= N o= = = i

Score = 2: high risk of HHF

SGLTZ2i is
preferred.
GLP-1 RA as
alternative or
add-on®***

“Add-on GLP-1 RA for uncontrolled

metabolic risks

“*GLP-1 RA is preferred with coexisting
uncontrolled metabolic risks

**As an alternative if SGLT2i is
contraindicated and as an add-on for
uncontrolled metabolic risks

Yes Yes
eGFR = 30 UACRH = eGFR < 30 GLP-1 RA
300 mg/g
MNo
High risk of Yes SGLT2i
HHF
No
ASCVD or Yes GLP-1 RA™™
No
Yes fYais, Yes
eGFR = 30 eGFR <= 30
= 30—299 mg/g GLP-1 RA
INO
GLP-1 RA is
Metabolic Yes preferred.
risks SGLTZ2i as
add-on
No

SGLT2i and GLP-1 RA]

[ not recommended
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eGFR UACR <30 mg/g UACR 30-299 mg/g UACR =300 mg/g

>60 ml/min SGLT2i or SGLT2i is preferred. GLP-1 RA as an alternative SGLT2i should be initiated.
per 1.73 m? GLP-1 RA® if SGLT2i is contraindicated or not tolerated, and GLP-1 RA as an add-on for
as an add-on for uncontrolled metabolic risk® uncontrolled metabolic risk®

30—60 ml/min SGLT2i is preferred. GLP-1 RA as an alternative if SGLT2i is SGLT2i should be initiated.
per 1.73 m? contraindicated or not tolerated, and as an add-on for uncontrolled GLP-1 RA as an add-on for
metabolic risk® uncontrolled metabolic risk®

15-29 ml/min GLP-1 RA (dulaglutide) is preferred. Initiation of SGLT2i is currently
per 1.73 m? contraindicated®
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Chapter 1: Blood pressure measurement

» Recommendation 1.1 We recommend standardized office BP measurement in preference to routine office BP
measurement for the management of high BP in adults (1B).

e SUgQes -0f- measurements with ambulatory BP monitoring (ABPVI)
or home BP monitoring (HBPM) be used to complement standardized office BP readings
for the management of high BP (2B).

¥ Routine office BP refers to measurements obtained without using these preparations and is
often called casual office BP.

& The BP target cannot be applied if routine BP values are obtained, because large randomized
trials that examined target BP, such as SPRINT, employed standardized BP

@ There is strong evidence that the relationship between routine office BP and standardized
office BP is highly variable, for individuals with and without CKD.



1 Properly prepare the 1 Have the patient relax, sitting in a chair (feet on floor, back supported) ﬂ::rE 5 min
patient 2 The patient should avoid caffeine, exercise, and smoking fof at least 30 min
before measurement
3 Ensure patient has emptied his/her bladder
4 Neither the patient nor the observer should talk during the rest period or during
the measurement
5 Remove all clothing covering the location of cuff placement

6 Measurements made while the patient is sitting or lying on an examining table
do not fulfill these criteria

2 Use proper technique 1 Use a BP measurement device that has been validated, and ensure that the
for BP measurements device is calibrated periodically
2 Support the patient’s arm (e.g., resting on a desk)
3 Position the middle of the cuff on the patient’s upper arm at the level of the right

atrium (the midpoint of the sternum)
4 Use the correct cuff 5ize| such that the bladder encircles 80% of the arm, and note

if a larger- or smaller-than-normal cuff size is used
5 Either the stethoscope diaphragm or bell may be used for auscultatory readings

3 Take the proper 1 At the first visit|record BP in both arms)Use the arm that gives the higher reading
measurements needed for subsequent readings
for diagnosis and 2 Separate repeated measurements by 1-2 min
treatment of elevated 3 For auscultatory determinations, use a palpated estimate of radial pulse
BP obliteration pressure to estimate SBP. Inflate the cuff 20-30 mm Hg above this

level for an auscultatory determination of the BP level
4 For auscultatory readings, deflate the cuff pressure 2 mm Hg per second, and
listen for Korotkoff sounds



1 Record SBP and DBP. If using the auscultatory technique, record SBP and DBP as
onset of the first Korotkoff sound and disappearance of all Korotkoff sounds,
respectively, using the nearest even number

2 Note the time of most recent BP medication taken before measurements

Use an average of > 2 readings obtained

individual’s level of BP

> 2 occasions to estimate the

Provide patients with the SBP/DBP readings verbally and in writing



Chapter 1: Blood pressure measurement

» Recommendation 1.1 We recommend standardized office BP measurement in preference to routine office BP
measurement for the management of high BP in adults (1B).

» Recommendation 1.2 We suggest that out-of-office BP measurements with ambulatory BP monitoring (ABPM)
or home BP monitoring (HBPM) be used to complement standardized office BP readings
for the management of high BP (2B).

© Out-of-office BP measurement: home BP , 24 -hour ambulatory BP monitoring( ABPM )

¥ Observational studies show a stronger association of out - of - office BP measurement

than office B P measurements with cardiovascular and kidney out comes in both the
general

population and CKD population.



Chapter 2: Lifestyle interventions for lowering blood pressure in patients with CKD not receiving dialysis

» Recommendation 2.1.1  We suggest targeting a sodium intake <2 g of sodium per day (or <90 mmol of sodium
per day, or <5 g of sodium chloride per day) in patients with high BP and CKD (2C).

» Recommendation 2.2.1  We suggest that patients with high BP and CKD be advised to undertake moderate-
intensity physical activity for a cumulative duration of at least 150 minutes per week, or
to a level compatible with their cardiovascular and physical tolerance (2C).

¢ Dietary Approaches to Stop Hypertension (DASH) diet, and salt substitutes that are
often used in reduced-salt diets. DASH diets employed to lower BP are rich in
potassium, and salt substitutes usually contain potassium as the primary cation. These
approaches may predispose some patients with CKD to hyperkalemia.



Chapter 3: Blood pressure management in patients with CKD, with or without diabetes, not receiving dialysis

« Recommendation 3.1.1  We suggest that aduljs with high BP and CKD be treated with a target systolic blood pressure
(SBP) of <120 mm HgJwhen tolerated, using standardized office BP measurement (28).

« Recommendation 3.2.1 We recommend starting renin-angiotensin-system inhibitors (RASi) (angiotensin-
converting enzyme inhibitor [ACEi] or angiotensin Il receptor blocker [ARB]) for people
with high BP, CKD, and severely increased albuminuria (G1-G4, A3) without diabetes (1B).

« Recommendation 3.2.2 We suggest starting RASi (ACEi or ARB) for people with high BP, CKD, and moderately
increased albuminuria (G1-G4, A2) without diabetes (2C).

« Recommendation 3.2.3  We recommend starting RASi (ACEi or ARB) for people with high BP, CKD, and
moderately-to-severely increased albuminuria (G1-G4, A2 and A3) with diabetes (1B).

« Recommendation 3.3.1 We recommend avoiding any combination of ACEi, ARB, and direct renin inhibitor (DRI)
therapy in patients with CKD, with or without diabetes (1B).

©® The recommendation is weak by GRADE standards (2B) because it is based on a
single, albeit high-quality, randomized trial (SPRINT) with a predefined CKD. subgroup
showing cardiovascular and survival benefits in the study cohort randomized to a SBP
goal of <120 mm Hg versus <140 mm Hg.—~> Importantly, this recommendation assumes
that standardized office BP measurement
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P Value for

Subgroup Intensive Treatment Standard Treatment Hazard Ratio (95% Cl) Interaction
no. of patients with primary outcome ftotal no. (%)
Overall 24314678 (5.2) 319/4683 (6.8) ] 0.75 (0.64-0.89)
Previous CKD : 0.36
— 135433431408 19343362452 B NI VS
Yes 108/1330 (8.1) 126/1316 (9.6 i 0.82 (0.63-1.07) ]
Age ' 032
<75 yr 142/3361 (4.2) 175/3364 (5.2) B 0.80 (0.64-1.00)
275 yr 101/1317 (7.7) 144/1319 (10.9) B 0.67 (0.51-0.86)
Sex - 0.45
Female 77/1684 (4.6) 89/1648 (5.4) — i 0.84 (0.62-1.14)
Male 166/2994 (5.5) 230/3035 (7.6) . 0.72 (0.59-0.88)
Race ; 0.83
Black 62/1454 (4.3) 85/1493 (5.7) ) 0.77 (0.55-1.06)
Nonblack 181/3224 (5.6) 234/3190 (7.3) B 0.74 (0.61-0.90)
Previous cardiovascular disease : 0.39
No 149/3738 (4.0) 208/3746 (5.6) =) 0.71 (0.57-0.88)
Yes 94/940 (10.0) 111/937 (11.8) | 0.83 (0.62-1.09)
Systolic blood pressure E 0.77
<132 mm Hg 71/1583 (4.5) 98/1553 (6.3) - 0.70 (0.51-0.95)
>132 to <145 mm Hg 7771489 (5.2) 106/1549 (6.8) ] 0.77 (0.57-1.03)
=145 mm Hg 95/1606 (5.9) 115/1581 (7.3) i 0.83 (0.63-1.09)
0.50 0.75 100 1.20
e -
Intensive Treatment Better Standard Treatment Better




Chapter 3: Blood pressure management in patients with CKD, with or without diabetes, not receiving dialysis

« Recommendation 3.1.1  We suggest that adults with high BP and CKD be treated with a target systolic blood pressure
(SBP) of <120 mm Hg, when tolerated, using standardized office BP measurement (28).

« Recommendation 3.2.1 We recommend starting renin-angiotensin-system inhibitors (RASi) (angiotensin-
converting enzyme inhibitor [ACEi] or angiotensin Il receptor blocker [ARB]) for people
with high BP, CKD, and severely increased albuminuria (G1-G4, A3) without diabetes (1B).

« Recommendation 3.2.2 We suggest starting RASi (ACEi or ARB) for people with high BP, CKD, and moderately
increased albuminuria (G1-G4, A2) without diabetes (2C).

« Recommendation 3.2.3  We recommend starting RASi (ACEi or ARB) for people with high BP, CKD, and
moderately-to-severely increased albuminuria (G1-G4, A2 and A3) with diabetes (1B).

« Recommendation 3.3.1 We recommend avoiding any combination of ACEi, ARB, and direct renin inhibitor (DRI)
therapy in patients with CKD, with or without diabetes (1B).



PP (notgraded) PP (not graded)

A2 1B 2C
A3 1B 1B

Figure 5| Strength of recommendation for use of RASi in
people with high BP and CKD according to diabetes and
albuminuric status. 1B, strong recommendation based on moderate
quality evidence; 2C, weak recommendation based on low quality
evidence; ACR, albumin-creatinine ratio; A1, ACR <30 mg/g (<3 mg/
mmol); A2, ACR 30-300 mg/g (3—30 mg/mmol); A3, ACR =300 mg/g
(=30 mg/mmol); BP, blood pressure; CKD, chronic kidney disease; PP,
practice point; RASI, renin-angiotensin system inhibitors.

UACR>30
i

ACEI/ARB




Treat adult kidney transplant recipients with high BP to a target BP of <130 mm Hg
systolic and <80 mm Hg diastolic using standardized office BP measurement (see
Recommendation 1.1).

We recommend that a dihydropyridine calcium channel blocker (CCB) or an ARB be used
as the first-line antihypertensive agent in adult kidney transplant recipients (7C).

We suggest that in children with CKD, 24-hour mean arterial pressure (MAP) by ABPM
should be lowered to <50th percentile for age, sex, and height (2C).
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