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INDEX CASE SCENARIO

v' 2 yrs old boy with febrile UTI

v Dribbling of urine since early infancy
v' H/O Recurrent UTI

v Ht: -2.9 SDS, Wt: —2.4 SDS

v’ Creatinine 1.0 mg/dl

v USG: B/L hydroureteronephrosis with
thickened bladder wall and significant
post void residue




OBJECTIVES

KDIGO 2024 Clinical Practice Guideline for the
Evaluation and Management of Chronic Kidney Disease

» To define / identify pCKD

» To understand the basic
principles of pCKD management.
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OBJECTIVE 1

To define / identify CKD



INDEX CASE SCENARIO

e ﬂ Iy this child in CKD...

¥ KO Recurrest UT
* HL-29 BDS, Wt -248D8

URINE

ALB/PROTEIN

1.1.1 Detection of CKD @
Practice Point 1.1.1.1: Test people at risk for and with chronic kidney disease (CKD) using both
urine albumin measurement and assessment of glomerular filtration rate (GFR).

1.1.4 Evaluation of cause &
Practice Point 1.1.4.2: Use tests to establish a cause based on resources available.




INDEX CASE SCENARIO
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¢ HIO Recurrent UT)
* HL-29 BDS Wt -248D8
* Creatinios 1.9 mgidi

1.1.1 Detection of CKD -

« USG: BIL hydroureleronephs osts with
thickuned Bladder wall and significam

post void residue IPractice Point 1.1.1.1: Test people at risk for and with chronic kidney disease (CKD) using both |

Practice Point 1.3.1.4: In children, obtain a first morning urine sample for initial testing of
albuminuria and proteinuria (in descending order of preference):

(i) Both urine PCR and urine ACR,

(ii) Reagent strip urinalysis for total protein and for albumin with automated reading, or
(iii) Reagent strip urinalysis for total protein and for albumin with manual reading.
CONFIRM REAGENT STRIP +VE WITH QUANTITATIVE METHOD

Table 18| Impact of albuminuria/proteinuria on CKD progression in pediatrics

Study Impact of albuminuria/proteinuria

ESCAPE™™ A 50% reduction of proteinuria within the first 2 months of treatment initiation more than halved the risk of progression of kidney
disease over 5 years.

Gluck et al.”*" In a cohort of over 7 million children, 0.1% had CKD G2 or higher. The relative risk of CKD progression, defined as reaching CKD G5 or
having a 50% decline in eGFR, was doubled for those who had =1+ proteinura on dipstick without hypertension and was
quadrupled for those with proteinuria and hypertension over a median follow-up of 5 years.

CKiD”>"* ACR of =300 mg/g (=30 mg/mmol) was associated with an 84% higher risk of disease progression over a median follow-up of 2 years
compared with an ACR of 30 mg/g (3 mg/mmol). PCR of 630 mg/g (71 mg/mmol) was associated with an 87% higher risk of
disease progression compared with a PCR of 140 mg/g (16 mg/mmol).

A ~ Each log higher value of ACR was associated with a 50% higher risk of kidney failure or a 50% dedine in eGFR over a median

study” 7= follow-up of 3 years. A 115% increase in albuminuria was associated with faster disease progression after cessation of RASI in children
with advanced CKD.

talKids™"* Significantly slower decline in creatinine clearance in people with baseline PCRs of <200 mg/g (<23 mg/mmol) and 200-900 mg/g
(23-102 mg/mmol) when compared with those with a PCR of >9200mg/g (=102 mg/mmol). This translated to higher rates of kidney
survival over 5 years in the lower proteinuria groups: 97% and 94% ws. 45%.

Indian CKD progression risk within 2 years was tripled for those with proteinuria =2000 mg/g (226 mg/mmol).

cohort™”

Japanese Risk of CKD progression was 7 times as high for those with proteinuria =2000 mg/g (=226 mg/mmol) compared with those with

cohort™® lower proteinuria concentrations after adjustment for CKD stage, hypertension, sex, and age.

ACR, albumin-to-creatinine ratio; CKD, chronic kidney disease; CKID, chronic kidney disease in children; eGFR, estimated glomerular filtration rate; ESCAPE, Effect of Strict Blood
Pressure Control and ACE Inhibition on the Progression of CRF in Pediatric Patients; PCR, protein-to-creatinine ratio; RASI, renin-angiotensin-system inhibitors.



INDEX CASE SCENARIO
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¢ HIO Recurrent UT)
* HL-29 BDS Wt -248D8
« Creatinios 1.9 mgidl

1.1.1 Detection of CKD -

« USG: BIL hydroureleronephs osts with
thickuned Bladder wall and significam

post vold rasidus Practice Point 1.1.1.1: Test people at risk for and with chronic kidney disease (CKD) using both
urine albumin measurement and assessment o merular filtration r@m}

Practice Point 1.2.2.1: Use serum creatinine (SCr) and an estimating equation for
initial assessment of GFR. &

Practice Point 1.2.3.3: laboratories measuring creatinine in infants or small
children mustensure their QUALITY CONTROL PROCESS include the lowest end

ofthe expected range of values forthe group of interest.

~ Practice Point 1.2.3.4: Consider the consistent use of ENZYMATIC CREATININE
ASSAYS in children, given the higher relative contribution of non-creatinine
chromogensto measured creatinine in children when using the laffe assay, and
the high prevalence ofictericand hemolyzed samplesin the neonatal period.

ESTIMATED OGLOMERULAR FILTRATION RATE: IS GRS eGERers
Q QUEST FOR A PERFECT BIOMARKER

Consider sources of error and need for
MOre sccurate assessment
Is eGFR thought to be accurate?

CREATININE CysTtAaTIN C

The Classic New Kid on the Block Yos No

FREELY )

W) (v) Measure
FILTERED N\ e e rer oasure

cystatin C

NOT () () Consi ; in &G
L\ N Consider potential sources of error in eGFRor-cys
REABSORBED N ¥ - = -C o e
- and need for an even more accurate assessment
Is a more accurate assessment needed

NOT No Yes
SECRETED

Use Measure

NOT HiGHLY 2 3 L~ GFRcr-cys* GFR
AFFECTED BY C |
MUSCLE MASS

NOT HiGHLY ~ Levels may rise
AFFECTED BY NON- v due to conditions Evaluation of GFR for clinical application

KIDNEY DISEASES ~ unrelated to GFR* BESS 30 s 60 20




INDEX CASE SCENARIO

f1is child i
= W LS ALS child in CKD...
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* Creatinios 1.9 mgidl

« USG: BIL hydroureteronephs osts with P ‘- 1.1.1 D'E‘tEl:‘tinI‘l n+ CKD .-C-

thickuned Bladder wall and significam

post vold rasidus Practice Point 1.1.1.1: Test people at risk for and with chronic kidney disease (CKD) using both
urine albumin measurement and assessment ofglgmerular filtration rate (G

Practice Point 1.2.4.3: Estimate GFR in children using validated equations that
have been developed or validated in comparable populations. @:

Table 14| Validated GFR estimating equations

Equation name and

Marker year Age Variables Development populations
Frv;vunlrlv CKD-EPI 200977 = 18; modification Developed using A, S, R but 8254 Black and NB individuals from 10 studies
("II 'E“ ﬂ“ ‘"[ Fesrar rteacd "“| “-'"“l I."; ﬁl e 13 FTo S d S Ilnir.-“ C“ 2 tese apa i l"un'xn‘
poediatric available race coeofficient, A, S, R (NB)
CKID U25 2021°° 1—-25 A, S, height 928 children with CKD in the United States and
L 'l "
CKD-EPI 2021 =18 A, S 8B254 Black and NB individuals from 10 studies
in the United States and Europe”™
EKFC 2021 2100 A, S European Black ancd NB MGFR vs, SCr (11,257 pamticipants in 7 studies
specific Qwvalue;, separate in Europe and 1 study from the United States)
Qwvalues for Africa vs, Europe Normal GFR from 5482 participants in 12 studies

of kidney donor candidates (100% Caucasian)
European NB Q from 83,157 laboratory samples
(age 2-40 years) in 3 European hospital clinical

laboratories; European Black O-value (N 90
living kidney donors from Paris); African Black
Q-value (N 470 healthy individuals from

Republique Démocratique de Congo); All
OQ-values developed in cohorts independent
for EKFC development and validation

Lund Malmo Revised A, S 31495 GFR examinations from 2847 adults from
2014°%7 Sweden referred for measurement of GFR
CKD-EFPI 2009 =318 A, S 589 people with diabetes from the Third Affiliated
Modified for Hospital of Sun Yat-sen University, China

China 2014577

CKD-EFPI 2009 =18 A, S 413 hospitalized Japanese people in B0 medical
Modified for centaers
Japan 2016”7

CKD-EPI 2009 =18 A, S 542 randomly selected low- to middle-income

Modified for communities in Karachi and 39 people from
Pakistan 2013/ the kidney cinic

Recommendation 1.2.2.1: We recommend using eGFRcr-cys in clinical situations when eGFRcr is less accurate and GFR affects clinical

decisio makiﬁ iTabIe Bdl |TEI



INDEX CASE SCENARIO

e ‘ Iy this child in CKD...

¢ MO Recurrest UT

* HL-29 BDS Wt -248D8

: s:;":t:‘rr::::::jlw'vmgl‘tm" W 1' 1'4 E‘\‘.aluatinn nf cause *l‘
N e M- Practice Point 1.1.4.2: Use tests to kstablish a cause based on resources available.

Practice Point 1.1.4.1: Establish the cause of CKD using clinical context, personal and family
history, social and environmental factors, medications, physical examination, laboratory
measures, imaging, and genetic and pathologic diagnosis.

Practice Point 1.1.4.2: Use tests to establish a cause based on resources available.

Physical
exam

Symptoms and signs
of urinary tract
abnormalities

Nephrotoxic
medications

Social and
environmental
history

Medical
history

Obtain careful family history
for possibie genetic causes,
including family pedigree for CKD

Symptoms and signs
of systemic diseases

Laboratory tests, imaging, and tissue sample, such as:
= Urinalysis and urine sediment

= Urine albumin-to-creatinine ratio

- Serologic tests

- Ultrasound

- Kidney biopsy

- Genetic testing

Recommendation 1.1.4.1: We suggest performing = kidney biopsy as an acceptable, safe, diagnostic test to evaluate cause and guide treatment
decisions when clinically appropriate (2D). Qs



Role of Genetics

Conditions amenable
to specific disease-
modifying therapies

Examples:
* GLA (Fabry)
* AGXT (primary
hyperoxaluria (PH)) |
* CoQ10 genes (SRNS) |
* CTNS (cystinosis)
* Tubulopathies
(Na", K" etc.)

Conditions amenable
to nonspecific
renoprotective

strategies

Example:
* COL4A3/4/5 (Alport)
and RAAS blockade

Avoidance of

prolonged

M IRAGHINAFBESIVE
Immunosuppressive

therapies

Example:

* Glomerular disease
due to mutations in
Alport genes
(COL4A3/4/5)

<‘;}J
Conditions at risk for
recurrence after
kidney transplantation

Examples:

* (CFHICFIICS...): aHUS

* (AGXT GRHPR,
HOGA): primary
hyperoxaluria (PH)

* Adenine phosphoribo-
syltransferase
deficiency (APRT)

Conditions amenable
to specific screening
for extrarenal
manifestations

Examples:

* HNF1B: diabetes

* PKD1/PKD2
(ADPKD): intracranial
aneurysms

* FLCN: renal cell
carcinoma, etc.

Y

Conditions for which
genetic testing is
relevant for reproductive
counseling

Example:
» Prenatal/preimplantation
diagnosis




Is this child inn CKD...

INDEX CASE SCENARIO eGFR =k x Ht =58

Cr

v 2yrs old boy with febrile UTI
v Dribbling of urine since early infancy Urine PCR= 0.9 mg/mg
v HIORecurrent UTI

v Ht:-2.9 SDS, Wt: -2.4 SDS

Urine ACR = 250 mg/gm

v Creatinine 1.0 mg/d|

v USG: BIL hydroureteronephrosis with Aetiology

thickened bladder wall and significant
post void residue




Is this child inn CKD....

KDIGO 2012 Clinical Practice Guideline
for the Evaluation and Management of
Chronic Kidney Disease

1.1: DEFINITION OF CKD

L.1.1: CKD is defined as abnormalities of kidney structure or function, present for >3 months, with implications for
health. (Not Graded)

Kidney International Suppiements (2013) 3, v




75 this child ir1 CKD....

Newborns who clearly have kidney
INDEX CASE SCENARIO disease (e.g., severe congenital
malformations of the kidney and
urinary tract) do not need to wait 3
months to confirm CKD.

v 2 yrs old boy with febrile UTI
v" Dribbling of urine since early infancy
v H/O Recurrent UTI

v  Ht: -2.9 SDS, Wt: — 2.4 SDS
Numerous kidney disorders in

thlckened bladder wall and significant Children that may present Wlth

post void residue tubular dysfunction (e.g., Bartter’s
and Dent disease) rather than
decreased GFR or albuminuria.

Practice Point |.1.3.1: Proof of chronicity (duration of a minimum of 3 months) can be
established by:

(i) Review of past measurements/estimations of GFR;
(ii)) Review of past measurements of albuminuria or proteinuria and urine
microscopic examinations;

(iii) Imaging findings such as |reduced kidney size and reduction in cortical thickness

(iv Kldnev Datholomcal findings such as fibrosis and atrophy:
(v Medical hlstory, espeaally conditions known to cause or contribute to CKD;
(vi) Repeat measurements within and beyond the 3-month point.




CURRENT CHRONIC KIDNEY DISEASE (CKD) NOMENCLATURE USED BY KDIGO

CKD is defined as abnormalities of kidney structure or function, present for a minimum of 3 months, with implications for health. CKD is
classified based on Cause, Glomerular filtration rate (GFR) category (G1-G5), and Albuminuria category (A1-A3), abbreviated as CGA.

Persistent albuminuria categories
Description and range

A1 A2 A3

KDIGO: Prognosis of CKD by GFR Normal to mildly Moderately Severely
and albuminuria categories increaseg increased increased

30-300 mg/g >300 mg/g
30 mg/mmol >30 mg/mmol

Normal or high

Mildly decreg

Mildly to
moderately decrea?

)
%]
o

Moderately to
severely decreased

W
o

30-44

Description and range

L)
&

Severely decreased  15-29

6 Kineylire | <is -

GFR categories (mV/min/1.73 m?)

Green: low risk (if no other markers of kidney disease, no CKD): Yellow: moderately increased risk; Orange: high
risk; Red: very high risk. GFR, glomerular filtration rate.




CKD risk predication

Recommendation 2.2.1: In people with CKD G3-G5, we recommend using

an externally validated risk equation to estimate the absolute risk of
kidney failure (1A).

Pediatric Chronic Kidney Disease Risk
Calculator Q oo |5

Age: \0*

Sex:

N
GFR: \‘i(\,‘(‘

Change of ACEi/ARB medication use from last clinic visit:




o COMMITTEE

% Aetiologies |

ISPN CKD registry NA
1%

CGN

Inherited 13%

tubular HUS

1% 2% vt

4% Neurogenic bladder

Renovascular 6%
i ‘ |
Tubulointerstitial ______\é NO 1 cause 2

disease .
5% Of pCKD is Nephrolithiasis
CAKUT %
Undetermined

3%

reflux nephropathy
14%



pCKD is often diagnhosed late?

Easily associated with

kidney dysfunction

Salt craving

' Polyuria

e _ W 2

Poor urinary stream

¥

Il IEEETET U

Association
often missed /
ignored

Persistent bed wetting

&7 BN R

Bony deformities

T

FTT Early HTN




Late diagnosis ...

Late diagnosis can result in:

> Death from some of the preventable
complications of CKD.

Etiology

f ') y
treatment Conservative

treatment
v Progression

» Denial of measures with potential of
reducing rate of CKD progression.

» Lack of adequate time to prepare
socially / mentally / financially for RRT.

www.thelancet com/lancetgh Vol 4 May 2016



OBJECTIVE 2

To understand the basic
principles of managing pCKD



Basic principles of pCKD
managenierl.....

Nothing Is Permanent

80+
0
6

Fig 2 Estimated kidney survival in
children with CRF by age. Overall pop-
lation (1 = 1197, —); patients
with baseline creatinine clearance <25
mL/min (1 = 315, —&—); 25-5) mL/
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basic priiciples of pCK7
MAarnagenieril... ..

» Prevent /treat
hypovolemia

» Treat any infection

» Stop / avoid nephro-
toxic agents

Step 1: Treat any

reversible conditions . .
> Relieve obstruction

Practice Point 3.1.1: Treat people with CKD with a comprehensive treatment strategy to
reduce risks of progression of CKD and its associated complications.



CKD and other medications

Practice Point4.1.1: People with CKD may be more susceptible to the nephrotoxic
cffects of medications. When prescribing such medications to people with CKID,
always consider the benefits versus potential harms.

Practice Point 4.1 .2: Monitor eGFR, electrolytes, and therapeutic medication levels,
when indicated, in pecople with CKD receiving medications with narrow therapecutic
windows, potential adverse effects, or nephrotoxicity, both in cutpatient practice and
in hospital settings.

Practice Point 4.1.3: Review and limit the use of over-the-counter medicines and
dietary or herbal remedies that may be harmful for people with CKD.

N\ed'\cation reviey,

Assessing that the dosage
and regimen are correct

Evaluating whether each medication Reviewing the medication list
is necessary or whether any other Optimizing Minimizing for interactions or adverse effects
necessary medication is required the medication-
medication related Ensuring that proper
Dc-tc-.rmuhmnc'; whether each impact CKD problem monitoring takes place
medication is the preferred .
: : i1 st patient - e i
medication for its indication Assessing medication adherence
and causes for nonadherence
Resolving any discrepancies
between the actual medication list Medication agreement Obtaining an accurate
and the one in the medical record medication list
Communication with other physicians

(37575 e ax\O
Yication reconc\Vo

Medication revie™

DRUG STEWARDSHIP




w»" 0N mass

Loss ofmm«ln fraglomerular«”_Hyperfitration

o 'O”/ hypertension
M [ RAS antagoists | — Filtation pressure

1 Glomerular
'/l dan \—»'7 Proteinuria f— | "or"

cca hypertrophy

%

Proinflammyatory signaling Vasoactive signaling
(MCP-1,NFkB, RANTES) || (Angiotensin-lI, Aldosterone, ET-1)

Step 2: Slow the i
p ro g ress I O n O.I: th e 4+ TIMP-1, TIMP-2, PAI-1 Tubulo-

. :,;. l interstitial
d 1S e aS e o # Collagen, matrix proteins| ¥ Tissue protease activity

hypoxia
Step 1: Treat any = l

4 |4 Matrix deposition, fibrosis

. P reduction | """
reverS I b I e Fig. 1 Pathophysiology, consequences, and treatment options of  channel blockers, TGF transforming growth factor B, TIMP tissue

oo hypertension and proteinuria in chronic kidney disease. PO inhibitors of metalloproteinases, ET/ endothelin 1, PAI plasminogen
con d |t| ons erythropoietin, P reduction serum phosphate reduction, RAS renin  activator inhibitor, . inhibitory effect

angiotensin system, Non-DHP CCP non dihydropyridine calcium

Practice Point 3.1.1: Treat people with CKD with a comprehensive treatment strategy to
reduce risks of progression of CKD and its associated complications.



Basic principles of pC XD
managemnent.....

'™ 0
FDIATRIC
AEPHROLOGY
Healthy kidney

Functions

Step 3: Anticipating /
preventlng /treat|ng Sodium and water

removal

complications

Step 2: Slow the
progression of the
disease

Step 1. Treat any

reversible

conditions

Waste removal

Practice Point 3.1.1: Treat people with CKD with a comprehensive treatment strategy to
reduce risks of progression of CKD and its associated complications.



Basic principles of pCKD
managemnent.....

Unhealthy kidney . : _— :
Diet / fluid modification
Problem

Healthy kidney *Diuretic
| Fluid overload oB|Carbonate SUpp
Functions and _ _
Potassium binders

Electrolyte imbalance

» Urea

Sodium and water .
removal Elevated waste \\ R RT

» Cre ztmme

» Potassium

Haste removal )' Y‘ Changes in hormone level .Vlt D / ACt I ve v It D
» 1 Blood pressuse Anti-HTN
> ¥ Red blood cell —*Anemia/ | / h —
» | Calcium uptake / °iron Eryt rOpOIetIn
Hormone production l / 'PhOSphate binders /

CKD-mineral and ) )
restriction

bone disorder (MBD)
 Nutrition
* Growth hormone




Post diagnosis of CKD can we do anything to slow
the progressive decline in kidney function?
EVIDENCE

Bloood —"IPressutuuare Control aiacdd
of IRececrmx=al Fajjluare 1370 C<hildryrexn

I Fae ¥ A\ I rizal < e e g

M ENGL ) MED 3'51:1}' ME|M.ORG OCTOBER 22, 2004

I Conventional glomerulopathies

Conventional P=0.004
» r . .
P=0.02 Intensified glomerulopathies

.y p Conventional hypoplasia—
= p_0.037 dysplasia

Intensified

Patients Reaching Primary
End Point %)

Patients Reaching Primary
End Point (%)

"Intensified hypoplasia—dysplasia

T T

Years of Observation

182 167 152 142 135 126 119 110 102 Years of Observation
190 168 154 142 131 122 112 107 97

Recommendation 3.4.2: We suggest that in children with CKD, 24-hour mean arterial
pressure (MAP) by ambulatory blood pressure monitoring (ABPM) should be
lowered to <50th percentile for age, sex, and height (2C).

Practice Point 3.4.2: Monitor BP once a year with ABPM and every 3—6 months with
standardized auscultatory office BP in children with CKD.

Practice Point 3.4.3: In children with CKD, when ABPM is not available, it is
reasonable to target manual auscultatory office SBP, obtained in a protocol-driven
standardized setting, of 50th—75th percentile for age, sex, and height unless achieving

this target is limited by signs or symptoms of hypotension.




Post diagnosis of CKD can we do anything to slow

the progressive decline in kidney function?
EVIDENCE

aing
=
33, 2018

Initiate ACEi or ARB

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

Normokalemia Hyperkalemia > 30% decrease

in eGFR

< 30% decrease
ineGFR

Increase dose of ACEi or ARB « Review concurrent drugs
or continue on maximally « Moderate dietary potassium « Correct volume depletion

+ Review for causes of AKI

tolerated dose intake « Reassess concomitant medications
« Consider: (e.g., diuretics, NSAIDs)

- diuretics + Consider renal artery stenosis
- sodium bicarbonate

- potassium binders

Reduce dose or stop ACEi or ARB
if mitigation strategies ineffective




Post diagnosis of CKD can we do anything to slow
the progressive decline in kidney function?
EVIDENCE

Practice Point 3.10.1: In people with CKD, consider use of pharmacological treatment
with or without dietary intervention to prevent development of acidosis with
potential clinical implications.

Short- and Long-Term Effects of
Alkali Therapy in Chronic Kidney Disease:
A Systematic Review

Studies Net change Baseline GFR Duration
(95% CI) ml/min

Short-term studies 13 4 days
Husted —-0.60 (—4.13, 2.93) 13 7 days
Passfall 3.10(-3.02,9.22)
Subtotal (12 = 5%, p =0.31) —— 0.37 (-2.82, 3.56)

Long-term studies
De Brito-Ashurst 3.68(1.72,5.64) 67 67 20 24 months
Mahajan 2.70(0.02, 5.38) 37 36 76 60 months
Disthabanchon 1.30(-3.64, € 1. 1o, International Sup. 7""“!—’!“"5 .,m 3) 3 73-90 2-3 months
Subtotal (12 = 0%, p = 0.63) , SRS Gl SRR IR S el Sy

Overall (I? = 13%, p = 0.33) 2.47 (0.95, 4.00)

T T T 1
-4.0-2.0 0 2.0 40 6.0 8.0
Favors control Favors bicarbonate

Net change in GFR (ml/min)

Fig. 2. Forest plot displaying the effect of bicarbonate therapy in patients with CKD on change in GFR (ml/min
or ml/min/1.73 m?2).

Am J Nephrol 2012:35:540-547



Post diagnosis of CKD can we do anything to slow
the progressive decline in kidney function?
EVIDENCE

\

Protein restriction for children with chronic kidney g
(Review)

&S Age Recommended adequate sodium intake (g/d)

0-6 mo 0.110
7-12mo 0.370

-3 yr 0370
4-8 yr 1.0
9-13 yr 12
14=10 yr 15

THE COCHRANE
COLLABORATION®

Practice Point 3.3.1.4: Do not restrict protein intake in children with CKD due to the risk of
growth impairment. The target protein and energy intake in children with CKD G2-G5 should
be at the upper end of the normal range for healthy children to promote optimal growth. =

Practice Point 3.3.2.2: Follow age-based Recommended Daily Intake when counseling about
sodium intake for children with CKD who have systolic and/or diastolic blood pressure >90th
percentile for age, sex, and height.




Post diagnosis of CKD can we do anything to slow
the progressive decline in kidney function?
EVIDENCE

Kidmey 360 Pulzlish Ahaead of Priomt, pualzlished o May 20, 2020 as dasir 0. 3400066 70 RCTNDy D000 8.5 200 204

Amnemia and Incident End-Stage Remnal THhMsease

Santosh L. Saraf.! Jesse ¥ . Hsu ® Ana C. Ricarde.” Ruapal dMehta.”® Jing Chen_ ® Teresa FL. 'lZ:]J.E:l_:I_E
MIachael T Fi:s.fher.]'ﬁ"' Lee Hanum ~ James Sondheimer ® MMatthew B Weir.® XMiaoming FZhang *
MIyvles Wolf,'® JTammes P. Lash_ ? omn behalf of the CRIC Investigators™

Figure 3. Risk of Incident ESRD by Decile of Hemoglobin Concentration
Hgb Concentration
{(g/dL)

5.3 -10.4
104 -11.
11.2-11.
11.8-12.
12.2-1312.
12. i3,
13. 13.

(2.43. 8.37)
(1.93, 6.66)
(1.97,6.90)
(1.91, 7.09)

(1.34.521)
(1.82,9.48)
(0.60, 2.94)
13. 14. (0.52. 2 40)
14. 14 .¢ (0.44 2 25)

14, 18. referance

O =<4 dNWWWH

Hazard Ratio of ESRD

Figure 3. In multivarniable models using the tenth decile as referent. a hemoglobin of less than 13.1 g/dl. was associated with a hngher

nisk of incident ESRD_




T/t and Risk Managemen

Regular
risk factor
reassessment
(every 3-6

oy

Lifestyle %ﬁ - @ *

Stop use of

Healthy diet Physical activity tobacco products Weight management months)
SGLT2i Aim for SBP <120 mm Hg Statin-based therapy
First-line continue until dialysis RAS inhibitor® at maximum moderate- or
: or transplant -+ tolerated dose (if HTN) high-intensity statin

drug therapy for

most patients %a /\Q iﬁ a @\}\ %

ASCVD risk, lipids

BP
Manage hyperglycemia Use ns-MRA In Dihydropyridine CCHB Antiplatelet Manage anemia,
as per the KDIGO people with diabetes and/or diuretic if agent for CKD-MBD, acidosis,
Targeted therapies Diabetes Guideline, and an indication needed to achieve clinical ASCVD and potassium
for complications including use of for use individualized abnormalities,
GLP-1 RA where indicated *5 a BP target @ where indicated
£y

@ B O

Steroidal MRA if needed Ezetimibe, PCSK9|
for resistant hypertension indicated based on
if eGFR =45 ASCVD risk and lipids

Use the same principles
to diagnose and manage
ASCVD and atrial fibrillation
as in people without CKD

&




REMEMBERING THE “LESSONS”
Case Scenario 1

v'T/t for urosepsis and
put on bladder drainage

Step 3: Anticipating /
preventing / treating
complications

Step 2: Slow
theprogression
of the disease

v’ Started on regular CIC & oxybutanin

Step 1: Treat any

reversible v Initiated regular CKD Mx
conditions

v’ Creatinine dropped to 1.9 and at
3 yrs follow up is 1.5 mg/dlI
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Practice Point 5.1.2: Refer children and adolescents to specialist kidney care services in the following circumstances:
+ an ACR of 30 mg/g (3 mg/mmol) OR a PCR of 200 mg/q (20 mg/mmol) or more, confirmed on a repeat first morning void sample, when well and not
during menstruation,

o persistent hematuria,

« any sustained decrease in eGFR, Gy

+ hypertension, é =
. 4

kidney outflow obstruction or anomalies of the kidney and urinary tract, =
known or suspected CKD, or

recurrent urinary tract infection.

L)

Rales

"Now, don't panic, but I'm
5.3.1 Transition from pediatric to adu|t care Now, don't panic, but I'm referring you to Dr, Jekyll,

5.3.1.1 Pediatric providers

Practice Point 5.3.1.1.1: Prepare adolescents and their families for transfer to adult-oriented care starting at 11-14 years of age by using checklists to
assess readiness and guide preparation, and by conducting part of each visit without the parent/guardian present (Figure 55°).

Practice Point 5.3.1.1.2: Provide a comprehensive written transfer summary, and ideally an oral handover, to the receiving healthcare providers including
all relevant medical information as well as information about the young person’s cognitive abilities and social support (Figure 55°).

Practice Point 5.3.1.1.3: Transfer young people to adult care during times of medical and social stability where possible.




T FINAL STEP

Step 4: Preparing the
child and family

for RRT )
. L. £ §0-
Step 3: Anticipating / § 101
preven‘“ ng / trea’“ ng Fig 2. Estimated kidney survival in E 604

) - children with CRF by age. Overall pop- 0
Comp||Cat|OnS ulation (1 = 1197, —); patients 5 504
with baseline creatinine clearance <25 f 40

L/min (1 = 315; —&—); 25-50 mL/ 8
Step 2: Slow min 1 = 45— LB mljmin  § W
. = 463, ¥, ° 204
progression of L £

. 101 .
the disease

o

0012345678 910111213141516 171819 20
Age (yrs)

Step 1: Treat any
reversible
conditions

or a1 \ys\S» P
cal TN

24U \t\“d\c d ed
e,

Table 41 | Indications for the initiation of dialysis t\\
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The final goal .....

Transplant 50%
HNHD 40%

SDHD 25%
PD, IHD 15%

Mcfarlane, Seminars in dialysis, 2009

Table 7.16. Survival hazard ratio during childhood for paediatric
RRT patients aged <<16 years in the UK adjusted for age at start of
RRT, gender and RRT modality

Hazard Confidence
ratio interval p-value

Age
-1.99 years 4.7 2.4-9.3 <<0.0001
2-3.99 years 24 .1-5. 0.03
-7.99 years 1.6 .7-3. 0.23
~11.99 years 1.3 .6-3. 0.48
12-16 years -
Gender

Female 3 : 0.19
Male -

RRT modality
Dialysis
Transplant

The UK Renal Registry

Practice Point 5.4.5: Pursue living or deceased donor preemptive kidney
transplantation as the treatment of choice for children in whom there is evidence
of progressive and irreversible CKD. The eGFR at which preemptive transplantation
should be undertaken will depend on multiple factors including the age and size of the
child and the rate of progression of kidney failure but will usually be between

eGFR 5—15 ml/min per 1.73 m?.




CKD definition and classification

CKD is defined as abnormalities of kidney structure or function, present for >3
months, with implications for health. For newborns with clear kidney disease, do not
wait 3 months. The definition includes many different markers of kidney damage, not
just decreased GFR and ACR and the cause of CKD should be actively sought (Figure
1). CKD is classified according to Cause, GFR and ACR/PCR to establish severity and
guide the type and timing of interventions.

Estimating eGFR

Estimate GFR in children using validated equations that have been developed or
validated in comparable populations (Figure 1). Where more accurate ascertainment
of GFR will impact treatment decisions, GFR should be measured. Use a cystatin
C-based eGFR estimating equation in children with low muscle mass (e.g., neuromus-
cular conditions), as creatinine-based questions may give falsely high eGFR values.

Accuracy and reliability
Understand the value and limitations of all methods of estimating and measuring GFR
and urinary albumin/protein and implement the requisite laboratory standards of

care to ensure accuracy and reliability. Laboratories measuring creatinine in infants or
small children must ensure their quality control process include the lowest end of the

expected range of values for the group of interest

=i ¥ sidh: Rav = ——& T L
Definition of low eGFRcr in children

An eGFRcr level <90 mi/min per 1.73 m? can be flagged as “low" in children and
adolescents over the age of 2 years. This new recommendation acknowledges that
children and adolescents should have excellent kidney function. Those with a

compromised GFR may deteriorate further, especially during periods of rapid growth.

Frequent monitoring during puberty

Children undergoing puberty should be monitored more frequently than the CKD
severity-based recommended frequency because puberty constitutes a high-risk
period for CKD progression due to the low potential for compromised kidneys to
hypertrophy to adapt to the larger body size.

1.7 . - I 1 - . 3 & el it - G ¢ g - Pt
When to refer to specialist kidney care services

Refer children and adolescents to specialist kidney care services with sustained ACR of
=30 mg/g (=2 mg/mmol) OR a PCR of =200 mg/g (220 mg/mmol) [when well and with
an early morning sample], persistent hematuria, any sustained decrease in eGFR (i.e.,
greater than expected from variability), hypertension, kidney outflow obstruction or
anomalies of the kidney and urinary tract, known or suspected CKD, recurrent urinary
tract infection.

IN A NUTSHELL




Genetic cause is more likely

Children and young people with kidney failure are more likely to have a genetic cause
of their disease than adults. In some healthcare settings, genetic testing may be
pursued first, obviating the need for kidney biopsy and the associated risks, which
may be different in children than adults (Figure 2).

Maintain mean arterial blood pressure <50th centile

Use renin-angiotensin system inhibitors (plus other agents as needed) to maintain a
mean arterial blood pressure <50th centile on 24 hour ambulatory blood pressure
monitoring or systolic BP measured manually at the 50th—-75th centile for age, sex and
height to slow progression of kidney disease.

DO NOT restricy protein intaxe

Do not restrict protein intake in children with CKD due to the risk of growth
impairment The target protein and energy intake in children with CKD G2-G5 should
be at the upper end of the normal range for healthy children to promote optimal

growth. Follow age-based Reference Nutrient Intake (RNI) when counselling about
sodium intake.

t strate
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Treat with a comprehensive treatment st: gy

Treat children and young adults with CKD with a comprehensive treatment strategy

to reduce risks of progression of CKD and its associated complications encompassing IN A NUTSHELL
education, lifestyle, diet, undertake physical activity aiming for =60 minutes daily,

smoking cessation, and medications, where indicated (Figure 3).

C vardship
Parents and carers should be central to drug stewardship for children with CKD, with
increasing involvement from the young person as they move towards transition.

Considerations specific to the use of gadolinium preparations in young children and
neonates must also be contemplated in addition to the general caution against their

use in situations of GFR <30 mi/min per 1.73 m%

%

CKD care across the lifespan

Special considerations should be given for CKD care across the lifespan (Figure 4), keeping
the child and young person’'s developmental and psychological needs in mind. Transition
clinics may improve the outcomes of young people transitioning from pediatric to adult
care (Figure 5). These may be staffed exclusively by pediatric care providers and focus on
preparation or may be jointly staffed by pediatric and adult providers. Young people
should have the opportunity to visit the aduit clinic prior to transfer.




CONCLUSION

Child/adolescent
- Growth

« Nutriton
« WeightVBSA-Dased drug dosing
- Neurocognitive development
- Supporting education
« Traration 1o adult care
« Holst approach tocare or
the whole farmily unit




