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. Diagnosis and prediction of feline CKD in
every day practice (crystal ball?)
2. Pathogenesis of CKD (the great mystery)
3. Early diagnosis: Revenge of the biomarkers
4. Treatments (without getting scratched)

Sketch

* 10 year old FS Calico
* Pre-dental exam: no
concerns
— "Getting older”
— Weight 5.75kg (6.2kg 2y ago)
— In-house labs:
* USG 1.038
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Feline Serum Chemistry Result Range

2.75mmol/L 2-2.9 mmol/L

R . saragi

34g/L 25-39 g/L

Urea Nitrogen (BUN) 8.5mmol/L 3.6-10.7 mmol/L

132mol/L 44.2-180 mol/L

_ 152mn’I0|/|- - mmOI/L

4.2mmol/L 3.5-5.5 mmol/L

_ 124""“0'/'- S mmOI/L

Phosphorus
Calcium
Creatinine
Chloride

Brownie

* 12 year-old DSH MN, presents for weight loss over
past year, on/-off anorexia for 3 months
— Exam: mild dehydration, dental disease, muscle loss
around thighs

— Labs: Mild NR anemia, mild hypokalemia, creatinine
240umol/L, USG 1.024, 1+ proteinuria
« Last year: creatinine 130umol, no urine collected

What We Traditionally Do...

Well © Not Well ®
IRIS Stage Feline CKD Early diagnosis and
Improve quality of life treatment, acute kidney
injury (AKI)
We forget about post renal
causes of azotemia
Understanding the
pathophysiology
Still lots of grade 4 evidence-
based treatments

Diagnose once a patient is
symptomatic
Diet as therapy

Proteinuria and
hypertension

[4




Paradigm shift in our thinking

Paradigm Shift

A fundamental change in
approach or underlying
Watson and . Newton and
Crick and assumpt:onf, a'new way theory of
DNA of thinking motion

Linnaeus and Copernicus
species and the solar
concept S . system

Mendel Darwin and
inheritance natural

and genetics selection

Veterinary CKD Paradigm Shifts

Elliott J, et al., J Small Anim Practice, 2000:

Cats with CRF fed the veterinary diet

survived longer when compared with those

that were not (633 died vs. Jied
Ross SJ, et al., JAVMA, 20062: CKD cats fed a
renal diet survived longer and had fewer

Syme HM, et al., JVIM, 2006; King JN, et al.,
JVIM, 20073: Survival of cats with CKD is
related to severity of proteinuria and it is a
negative prognostic indicator
King JN, et al., JVIM, 2007%: Proteinuria
significantly decreased with benazepril.
Jepson RE, et al., JVIM, 2009: High normal
creatinine predicted development of CKD,
and 30% of cats aged 9+ likely to develop
CKD.
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Paradigm Shift in our Thinking

Current Paradigm New Paradigm
(Behind the Curve) (Ahead of the Curve)

e Clinical signs appear e Prior to clinical signs
¢ Azotemia present  Early diagnosis with
o Slow progression new biomarkers

¢ Treat symptoms * Slow/prevent

¢ Quality of life progression
e Early treatments

1. Diagnosis and Prediction of Feline CKD:
How do we do this in everyday practice?

CKD?

Decrease in renal
function for at
least 3 months

Renal azotemia N No azotemia,
and inappropriate normal USG but

UsG TR EE structural changes|

75% decrease of nephron mass® 68-70% decreased renal function Unknown

GFR (mL/min/kg)

Unknown




So we have not been good at
diagnosing kidney disease when

— Creatinine is in normal range.
— There is no changes in urine specific gravity (USG).
— There are no clinical signs.

* Early CKD (IRIS Stage 1-2) has been a “mystery”
— Is it real? And who cares, can’t do anything about it?

* But CKD has a strong prevalence:
— Cats 30%—40% >10 years of age’
— Dogs 0.37%—3.74%*

Hence the need for advanced biomarkers

Diagnosis IRIS Staging

4

Renal azotemia and
+ : Cats SDMA
isosthenuria e | (creatinine | (ug/di)
or umol/t) | umol/L)
>14

Isosthenuria with <125 <140

no other causes 125179 140-249 >14

or 180-439 250-439 >25

Persistent
proteinuria, or
structural damage

Hypertension i Diastolic
Oor Blood
. Pressure
Persistent SOMA s . Y

> P): treat
o (e Stage 0 <150mmHg  <95mmHg

>440

Borderline  0.2:0.5
proteinuric Stage 1: 150-159 95-99
(8P): monitor monitor

Creatinine has a wide normal

reference range Non
Important to rule out other proteinuric
causes of azotemia (NP)

Stage 2:treat  160-179 100-119

Stage 3:treat  >180 >120
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Predicting CKD Prior to advanced biomarkers

Adams, et al., Am J Vet Res, 1993%; Finco, et al., Am J
Vet Res, 19982
Diets: high protein, low potassium

Uity o b el et Jepson, Brodbelt, et al., JVIM, 2009°:

118 cats 9+y nonazotemic 12 months
30% became azotemic
High-end creatinine and UPC predicted

Greene, Lefebvre, et al., JAVMA, 2014
Thin BCS, recent anesthesia, male ca
Dental disease, cystitis

Finch, Syme, et al., JVIM, 2016°:
148 geriatric cats
Annual/frequent (every 2 years) vaccination
Moderate/severe dental disease

Piyarungsri and Pusoonthornthum, J Fel Med Surg, 2016'3:
101 cats with CKD vs. normal cats >5y age
Increased risk: tap water, outdoor lifestyle, males
Decreased risk: eating commercial diet, filtered water, indoor lifestyle
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Predicting CKD

Prior to advanced biomarkers

Take home messages:
* Hard to predict CKD
* Unclear if diet has a role

* Chronic inflammatory/ischemic diseases and CKD?

* Weight loss
UPC and high-end creatinine

Journal of Veterinary Internal Medicine

Standard Article

I Vet Interm Mod 2016301661 1666

Evaluation of Weight Loss Over Time in Cats with Chronic Kidney
Disease

LM. Freeman, M.-P. Lachaud, S. Matthews, L. Rhodes, and B. Zollers

Median weight loss of -8.9% body weight in the 12
months prior to diagnosis of CKD*

Weight loss already present 3 years prior to diagnosis

Accelerated weight loss after diagnosis, association with
IRIS stage
ey words: (amvu \ul‘-n i;«ml

at IRIS stage are we talking a

The end game is tubulointerstitial nephritis

2. But... What’s the Pathogenesis?

. RAAS, _
Environment, Hypertension Primary

diet, renal
vaccinations diseases

» Ha
Extra-Renal o -
Diseases & Viruses

Multiple

s Progressive Chronic
idney Disease a Slow
cute Kidney Injury?
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Journal of Veterinary Internal Medicine ACYIM
=

Standard Article
J Ver bavern Mad 201731457464

Acute-Phase Proteins and Iron Status in Cats with Chronic Kidney
Disease

R. Javard, C, Gnmes, L. Bau-Gaudreault, and M. Dunn

he rolc of inthe and progremicn of chroak: kidney discase (CKD) in cats bs not
well characterized. Hepeadin s 2 recently dincavered sculo-phase proteas (APP) (hat plays an emportast roke m iros metabo-
T and contributes to the develonment of aness in hussans with CKD.

. . . "

- CKD progression strongly associated with
«  worsening inflammatory mediators!® -

Resultsc Mean SAA and bepoad: aoentaations were signicantly higher and mean tetal iron and TIDC were sigaifi-
cantly lower in the CKD group (P There was a significant positive correlation between serum creatinine concereration
(CRT) and 2 of the APPy (SAA and hepeide; P Increases in SAA and bhepeidin were assoclased with decreases in
TIBC and hematocrit in the CKD proup. Fourteen (37%) of the cats with CKID were anemic, and these cats had 9 gnificantly
lower TIBC (P < .05). suggesting a functiceal iron deficiency. These was no assoclation between survival time and APP, kron
S or Er s

Condudoae Our data suggest that CKD in cats s ssscciated with syviemic inflammataon snd alicred Fon mctabolam
With further validation in cats, bapcadin acesys may holp hetier characterioe these relatsonships.

Key words: ancmia. erythropoktn, ferntin, bepodin, scrum amylowd A.

2015 IRIS NAPA

* AKI can initiate CKD in people and dogs;
why not cats?
— AKls (such as INFLAMMATION, TOXIC OR
ISCHEMIA) likely cause maladaptive repair
mechanisms, which initiate CKD.

— Changes typical of ischemic AKI are present
in experimental and naturally occurring
CKD; AKI can lead to CKD in cats. (Brown, et
al., Vet Path, 2015)%

ot SN

* Link between AKI/CKD pathologic

i
processes? i X >
— Likely interconnected entities Progressive iJ
i o

CKD associated to active episodic or
ongoing AKI
— AKI linked to CKD Cowgil et al.Is progressive chronic kidney disease a slow

acute kidney injury? Vet Clin Small Anim 46 (2016)

Maladaptation repairs even if traditional markers return to “normal”

3. Early Diagnosis: Biomarkers
I C N N N

Cystatin C GFR, AKI Good for CKD Effect related to age  Immunoassay
detection and weight
Retinol Binding AKI, CKD Stable Large variation with ELISA, Western Blot
Protein cats and CKD
A1- microglobulin Ak Most failed because: ELISA, immunoassay
: A * Not readily available (benchtop)
B2-microglobulin AK . E ELISA
* Not real-time (could take weeks) :
* Not in-house (not accessible)
* Not affordable ($$5)
Urinary clusterin AKI Early AKI, active AKI  Hemorrhage Immunoassay
GGT AKI One urine sample Unstable in acidic Automated analyzer
urine, hematuria,
pyuria
NGAL AKI, CKD Urine, serum, Neoplasia, ELISA
plasma inflammation,

hematuria, pyuria
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Wait...Why Early Diagnosis?

¢ What'’s the fuss?
— Undetectable or difficult to detect changes in early kidney disease
* Weight loss
+ Inflammation
+ Changes in appetite, activity

— Ongoing damage
* Multiple mini AKI model, inflammation

— Breaking out of our current paradigm
* Can be tough...

* Maybe we should care...
— 30% of stage 1 cats will go into stage 2 within a year

IRIS Stage 1

* Has been a mystery

— Low sensitivity in previous biomarkers (creatinine,
BUN) in detection

— Little to no research
— No clinical signs

Paradigm shift: we now have the ability to
reliably diagnose early kidney disease (both

acute and chronic)

— In-house and at reference laboratory

SDMA

* Symmetric dimethylarginine
— Methylated form of the amino acid arginine

Produced by all cells and released into circulation during protein
degradation
* Excreted almost exclusively by the kidneys

Increases at 40% of renal dysfunction (20%—40%)%°
* Isosthenuria: 67-70% function loss
* Azotemia: 75% function loss

Can identify CKD an average of 10 months earlier in dogs and 17
months sooner in cats




SOMA just:
above normal

20%

SOMA increased
creatinine increased

10-11 113 # 1
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Serum Creatinine?!

Increases at 75% function
loss

Specific

Not sensitive 17%

NPV 70%

Decreases with age in cats

Decreases with
hyperthyroidism

Biologic variability 15-20%

Affected by hydration,
diet (ex. meat)

Variable reference ranges

Serum SDMA?!
Increases at 40% loss
Specific

Sensitive 100%

NPV 100%

Not affected by age or
muscle mass

Less affected by
hyperthyroidism

Biologic variability 15-20%

Can be affected by
hydration, not by diet

One reference range

What Does It Mean

Detecting kidney disease in animals with poor BCS
— Note: new reference range for dogs <2y (<16ug/dl)

Detecting kidney diseases before azotemia or isosthenuria

develops

Monitoring of renal disease

— Setting new guidelines for monitoring of IRIS Stage 1 patients
— Setting the stage for monitoring of treatment outcomes

— Developing earlier treatments and prevention

Helpful with ARF/AKI

BUT it does not tell you what disease you have (investigate,

manage, monitor)

So SDMA helps with the diagnosis and the staging of CKD




More sensitive
test of GFR More sensitive for AKI,

(in-house or at lab) Any patient congenital disorders,
non renal azotemia

2018-10-15

International 4
Renal Interest Socié

Symmetric dimethylarginine (SDMA) and IRIS CKD guidelines

RIS CKD s4aging 18 Based curmently on fasting B00G Craatinne CSAcenyatons. but there
a0 ndications a1 SOMA concentrations in blood pLasma of serm may be & more
senstive biomarker of renal functon. Accordingly, ¥ biood SOMA concentations are
KNG, $6Me MaSLatisn 10 the Gudesnes MGht be consdered. as foliws

A pavaistent increase in SOMA above 14 o0l 50990863 recuced renal funcion and
may be & 8a30n % Consiler 8 dog G Cot WH Creatinine values <1.4 or <1.6 mgAl,
raspectvely, as RIS CKD Stage 1

In IRIS CKD Stage 2 patients with low body condition scones, SOMA 225 g/l may
inaicate the cegree of renal yshinction Aas besn urderestimated, Consicer Featment
recommendations isted under IRIS CKD Stage 3 for this patient

In IRIS CKD Stage 3 patients with low body Condtion scones, SOMA 245 'l may
Incicate 1he Gegree Of renal dy3Ancton Aes Dewn rcerestmated. Consicer reatment
recommendations Ksted under RIS CKD Stage 4 for this patient

These comments are preéiminary and based on early data #om B Use of SOMA in
veterinary patients. We @xpect Them 10 be updated as e vetennary profession gans
Srtnee axperience using SOMA alongaide Creatinne, e long-estabiaed marker in
agnosis and monoring of canine and feine CKD

SOMA 83873 819 offered by & number of boratones toughout e word, The
1100 N3 not yut been SLANSE'TZed 87 the reCCmMeNdAToNs made ADOYE
20 ased 00 e propretary maOdORGy Mered by Sexx Laboratones LI

IRIS Staging of CKD and SDMA

Stage 3 Stage 4
Moderate Seveore

[Canine Creatinine
n umol/

181-440 >440
251-440 >440

>14yg/dL >14yg/dL

Feline Creatinine

Clinical signs Clinical signs Many systemic Many systemic
usually absent usually mild clinical signs may clinical signs
or absent be present usually present

10
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SDMA and Weight Loss Vs. Creatinine

Stage 1 Stage 3 Stage 4
No Azotemia ‘ Moderate Sovore
(n:E:‘::f Creatinine < 125 181_440 >440

Feline Creatinine <140

I pmollL

‘ 251-440 = >440

Clinical signs Clinical signs Many systemic Many systemic
usually absent usually mild clinical signs may clinical signs
or absent be present usually present

SDMA and Progression of CKD with Weight Loss vs.

Creatinine
= g
A N - ¢ 3
,/ f‘: - {@ S /@\ & @\
£ \ : e
L w L |
Stage 1 Stage 4
No Azotemia Severe
[Canine Creatinine < 125 >440
n umollL
Feline Creatinine <140 >440
n umollL
Clinical signs Clinical signs Many systemic Many systemic
usually absent usually mild clinical signs may clinical signs
or absent be present usually present

Creatinine 300umol/L

SDMA 52 pg/dl

So what stage is this cat in?

11



Result
1.3mmol/L

2.75mmol/L

124mmol/L

_ N

Range
1.1-2.6 mmol/L
2-2.9 mmol/L
54-78 g/L
25-39 g/L
3.6-10.7 mmol/L
44.2-180 mol/L

145-160 mmol/L

2018-10-15

In-House Canine Renal Chemistry Result

Phosphorus 1.3mmol/L
Urea Nitrogen (BUN) 8.0mmol/L

126mol/L

4.2mmol/L

Calcium
Creatinine
Chloride

In-House Canine Renal Chemistry Result

Phosphorus 1.3mmol/L

Urea Nitrogen (| 8.0mmol/L

Range
1.1-2.6 mmol/L
2-2.9 mmol/L
3.6-10.7 mmol/L
44.2-180 mol/L
145-160 mmol/L
3.5-5.5 mmol/L

112-129 mmol/L

Range
1.1-2.6 mmol/L
2-2.9 mmol/L

3.6-10.7 mmol/L

* Evidence of AKI; Suzie-Q is in trouble

* Real-time analysis can change our approach

« Utility for monitoring

124mmol/L

17 pg/dl

112-129 mmol/L

<14 pg/dl

12



Journal of Veterinary Internal Medicine

Standard Article

J Vet Inters Mad 2017,31799-804

Plasma Symmetric Dimethylarginine Concentration in Dogs with
Acute Kidney Injury and Chronic Kidney Disease

D.P. Dahlem (3, R. Neiger, A. Schweighauser, T. Francey, M. Yerramilli, E, Obare, and
SM.L. Steinbach O

SDMA can help detect AKI before Z=3
creatinine, therefore can be used as

Mistory,

a biomarker for early renal IDEXX

dysfunctlon (same as |n humans)22 L (2

CKD was 6.5 (1.7 \nfn and 10 (24-339) (F = 0004), m«m\vh Although ore e overlap of P D\l)\uul.gae

o in dogs with AKI or CKD, it was significantly tgher in dogs with CKD compared to dogs with AKI (F = 0004)
Concluiom wnd Clinkcal lmportance: I thin popalation. SDMA was stable for idertifying dop alfectad by AKI or

CKD, bat could not dilferentiate between them.

Koy words: Asotemia; Methylatad arginines; Renal biomarker; Renal fnction.

@PLOS | one

RESEARCH ARTICLE

Serum concentrations of symmetric
dimethylarginine and creatinine in cats with
kidney stones

Jean A. Hall' *, Maha Yerramiti®, Edward Obare”, Jun L7, Murthy Yerramili®, Dennis
E Jewen?

2018-10-15

Colege of . Corvais,
o-ogm United Statos of Amerca, 2 IDEXX Labortones, inc.. One IDEXXX Drive, Westbrock, Maine, United
.3 ¥rc.. Topeka, Kaneas, Unitad Statos of Amedca

CKD Prognosis*

Cats Dogs
Depends on how fast disease *» CKD cats usually live longer

progresses
— Can have stable disease for years than CKD dogs
— Proteinuric diseases more
IRIS Upper Stage 2: median common in dogs and have
survival time 1151 days worse prognosis
— IF not proteinuric or hypertensive — Arterial hypertension
(both negative prognostic
indicators)

IF treated appropriately e Stage3+4
IRIS Stage 3: 679 days — Usually more progressive
— Months to years to death

IRIS Stage 4: 35 days — Proteinuria and hypertension

ston 2008 VIM

13



Predicting Progression

[/ Vet dmtern Med 201226275281

Clinicopathological Variables Predicting Progression of Azotemia
in Cats with Chronic Kidney Disease

S. Chakrabarti, H.M. Syme, and J. Elliott

Background: Chroni: kidney discase (CK D) is common in geriatric cats, but often appears to be stable for Jong periods

* High phosphorus and UPC predicted progression
in all stages?®

Lower PCV and higher UPC predicted progression
in stage 2

* UPC was 0.23 in progressive cases and 0.13 in stable cases

¥ * PCV was 33% in progressive cases and 36% in stable cases
Key words: Ancmia; Hyperphosphatemia; Nephrology, Protcinuna

4. Treatments

Goals
— Improve quality of life
* Minimize uremic syndrome

Prolong life

Slow progression of disease
* As disease progresses, more complications from azotemia + uremia

Prevent the disease?

Owner’s quality of life

2018-10-15

ISFM Consensus Guidelines on
the Diagnosis and Management
of Feline Chronic Kidney Disease* i
o S,
o
m'r?a:omuc;n"'m
Practical refevance: Chronk kidney disease (CKD) is one of e most commonly diagnosed Serge Chathoub
Geeases in oider cats. In most cats, CKD is also 0sc
by s e o i o chamgu. o M e
acdvice on the diagnosis and managament of this complax cisease. mx
:‘:wmmnumumhuww owrs
. In p3gmON 10 8007essing prodiems arising from m&uw
c«bmm«vmuwmunmmmm::ummw s
wmmmhwmwwm@nhmmumy Horvé P Lofobwe
10 priceinss therapy, ghen an understanding of what is kely to
Evidence base: In preparing these Guidelines, the Panel y Joanna Wivte
iiteratire, and has also gr quaity diierent halp 10 pe pe
feline CKD, This is. has mm
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As you will see, all current
treatments are for IRIS 2 and
above

- Why???

— Poor ability to diagnose earlier

— No clinical signs so why treat?

— Minimal research up to this point

* So what’s the point of early diagnosis?

been forgotten

have visible

clinical signs. But

2018-10-15

Stage3 | Staged

that is changing s cqsa il

now.

Stage1  Slage?2
Stage 1 has long o azoternia Mid Moderate Severe
because cats rarely st L UL o ey
um‘:;;,._) 0 Qo POV «20% i e m-‘
T pOrSIN Do =
— |
s oreend Bad: 0
(Conace cakcol tengy
ndogs.
l.m‘!;ﬂ‘.

* Cats

Renal Diet

— 2006 Ross et al: Randomized study (24 months)?
— Cats in mid-stage 2 or 3

— Uremic crisis 0% vs. 26%

— Death from renal cause 0% vs. 22%
— No change in LBM

Clinical evaluation of dietary modification
for treatment of spontaneous chronic
kidney disease in cats

Shert ] Ross. ova, o, nacvae Carl A Oshoee, pv, o, Bacvi
Clandia A, Kirk, ova, o, sacw, tacvise, Stephen B Lowry, ro, Lori A, Koehiler,

David ] Polzin, ove, T0, DACYL

Elliott et al 2000: Cats lived 2.5y longer at IRIS stage 3 on RD?
Plantinga et al 2005: RD survival 16 months vs. 7 months?’

15



Renal Diet

* Nausea
* Appetite
* Hydration

Initially diagnosed
CKD cats need to
be treated as Gl

patients first

What If We Could Treat Prior to
Clinical Signs (Stage 1)?

Jepson 2009: 30% cats in IRIS Stage 1 will progress
within 1 year®

80 cats aged over 9 years age, all had normal creatinine at start?®
Renoprotective test food vs. owner-choice food

- Over 6 months: SDMA did not change for cats fed renal
diet vs. increase in SDMA in owner-fed diet

In renal diet: BUN and creatinine dropped

- 30% started at or developed stage 1 CKD based on SDMA
- SDMA increased in most cats on owner-fed diet
- SDMA decreased or stayed stable on renal diet

Journal of Animal Physiology and Animal Nutrition
Hall JA, Fritsch DA, Yerramilli M, Obare E, Yerramilli M, Jewell DE. A longitudinal study on the|

acceptance and effects of a therapeutic renal food in pet dogs with

IRIS-Stage 1 chronic kidney disease. s anim physiol Anim
Nutr. http://onlinelibrary.wiley.com/doi/10.1111/jpn.12692/full. Accessed September 19, 2017.2°

¢ Current IRIS guidelines: feed renal diet at stage 2+
* Unknown if earlier benefit or if detrimental:
* Prospective 12 month trial of 36 dogs IRIS Stage 1 fed renal diet
(44 clinical sites):
* 97% of dogs transitioned successfully, majority enjoyed the
new diet
* BUN, creatinine, SDMA significantly decreased from baseline
at 3 months
* 12/16 dogs with proteinuria had significant decrease
* Owners: overall health and quality of life attributes, hair
coat

2018-10-15
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The Diet Controversy

The Pro and Con View of Renal Diets at Stage 2-4xx

The Pro View

Renal diets improve survival,
decrease uremic crises

Not just about the protein:
phosphorus, sodium, omega-3,
antioxidants, potassium, vitamin D,
neutral effect on pH

Protein restriction decreases uremia
Phosphorus unlikely controlled with
binders

Phosphorus linked to CKD
progression

High protein leads to proteinuria
and glomerular lesions

Uremia causes weight loss,
sarcopenia

High protein diets untested and
likely dangerous recommendation
Promote eating

The Con View

Obligatory carnivores that need high
protein diets, lose LBM with lower
protein diets

Remnant kidney studies showed no
association between high protein
intake and renal lesions, proteinuria, or
decreased GFR

No study has looked just at protein
CKD diet effect on proteinuria unclear
(Ross 2006)

Increased mortality with lower BW CKD
Phosphorus restriction alone not
studied

Fatty acids?

What about acid-base status correction
Geriatric cats may need more than 32-
34% of calories from protein

Vet Clin Small Anim 46 (2016)

Paradigm shift in our thinking

Appetite Stimulants

The Veterinary Jounal

Journal homepage: www.elsevier. comlocata/tvil

Mirtazapine as an appetite stimulant and anti-emetic in cats
with chronic kidney disease: A masked placebo-controlled crossover

clinical trial
J M. Quimby**, K. Lunn®

Degurnent of ol Sonies, Ouege o Ao and Bl Sromies, Colate e (s, 300 Wit Ovube B, o Gl CD)
" Deparmmnt of Chical Scvmces. Coliegs of Vetisary Medisne. Nt Comiin Sisty Unéverscy. 1060 Wik Mo Crtr, Bgh, N J7607, LA’

Significant increase in appetite, oy
activity, and weight; decrease in
vomiting34

inestration was O18 kg (range 0045 kgl Median
arspine bt 4n eioctve

Jppente stmline and an-emetic for cats with CKD and could be 4 wsedul aqunct 10 the sutrrnnsl
B il

cnes

© 2013 Elsevier 13 AX rights mserwed.

2018-10-15
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Appetite Stlmulants

2. Drug exposure and clinical effect of
£ transdermal mirtazapine in healthy
___young cats: a pilot study

Mir|Kellyi K Benson, Lara B Zajic, Paula K Morgan, Sarsh R Brown,
Ryan J Hansen, Paul J Lunghofer, Luke A Wittenburg,

Witl paniel L Gustafson and Jessica M Quimby

clini

IMA batra

* Works despite variability in gel compounds®>
Significantly increased appetite
Begging, activity, vocalization
Lower dose and different frequency administration
likely needed for CKD cat

Ghrelin Receptor Agonists

Hormone mainly produced by stomach
— “Hunger hormone”
— Homeostasis and energy metabolism
+ Distribution and rate of energy usage
Increased GH, IGF-1

* Increase in lean muscle mass
— Negative feedback on its own secretion

ti-inflammatory properties

Ghrelin agonists
— Capromorelin
+ Beagles increase in weight and appetite
* 200 dogs field study: significantly increased appetite and weight 70%3®
* 40 cats CKD pilot field study over 90 days: significant ease in weight vs.
7

Julie Allen ACVIM 2016

Chronic use of maropitant for

the management of vomiting

and inappetence in cats with
chronic kidney disease: a blinded,
placebo-controlled clinical trial

Jessica M Quimby*, Willlam T Brock®, Kelsey Moses?,
David Bolotin® and Kayla Patricell

Abstract
C: MaropRant i Commonly Used 1O OIS VOMIBNG. A PAAMACORINGNC and toncly Study In Cats ndcated
Tl KONQr 1T LS00 PGS S0 The 3 of T sy was 10 tha e of maroptant Kor

UCND'-C VOMENG aNd NADCOINNCS ASEOCAINT with 10N Chrone kdnay dseass (CXD).

o P s o e P Rt o Sty G B o W CH0, 85 Koo
B o
oo
winalysis, urine cullwo, T4 & . ra .
gy figpberadol Significant decrease in
e
U DIOChOmisTy were H
e ing over 2 weeks3®
rrrtmenlacalll VO
1 cats) and 12 Catt rOCONGT DIACODO (Sovon SIS0 B Catt. tvo S1a00 W cats). Tharo was a ﬂlﬁ.ﬂ-_"’ lryﬂcaﬁ
COCAOAs0 1N VOMBNG 1N Cals wilh CXD that recoved maroptant (F <0 01) Cats that roconed marcetant 3 not
havo SSABStCaly SONBCANt ORGGNCOS IN 00VNI0 BCONSE, BCEVITY SCOME, WORONt Of BONUM Creatrind COTONred
wir M

v Marophart was demonsiralod 1o pallale vomitng assocalod with CKD, and may be
Dl in e el sarvaguenet of Gats with CKD.
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Original Articl

Assessment of absorption of
transdermal ondansetron in normal
research cats

$SAGE
Lara B Zajic*, Andrea K Herndon, Liberty G Sieberg,
Amber L Caress, Paula K Morgan, Ryan J Hansen,
Luke A Wittenburgt, Daniel L Gustafson and Jessica M Quimby

Abstract

No significant serum concentration achieved«

™ dormal ondi

Assessment of intravenous adipose-
derived allogeneic mesenchymal

stem cells for the treatment of feline
chronic kidney disease:

olled

ar F
clinical trial in eight cats

Jessica M Quimby', Tracy L Webb", Elissa RandalF’,
Angela Marolf, Alex Valdes-Martinez? and Steve W Dow'?

| No significant improvement in
renal function when given IV

PHOSPHORUS CONTROL IS A REAL PROBLEM

« Secondary renal hyperparathyroidism common in CKD 76-84%
dogs/cats, certainly in stage 4

* Geddes 2013 JVIM*2; FGF-23 increases in cats with CKD and

correlated with staging
If phosphorus control is so important, why would we feed a high protein diet?

* Finch 2012 JAVMA®3: PTH higher in nonazotemic cats that developed
azotemic CKD within 12 months and this prior to any changes in
phosphorus

* Finch 2013%: FGF23 predicted development of azotemic CKD over 12
months

* Geddes 2015 JVIM*: FGF-23 associated with survival in azotemic CKD|

2018-10-15
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Original Article

Effect of a high phosphorus diet
on indicators of renal health in cats

Britta Dobenecker, Anna Webel, Sven Reese
and Ellen Kienzle
* 13 healthy cats fed phosphorus excess diet (HP) vs. 13
control diet for 30 days*®
High bioavailability
9/13 HP cats had microalbuminuria and glucosuria

Endogenous creatinine clearance decreased
significantly for HP group

Accepted: 26 Aprl 2017

[ —— |
Evaluating Sucralfate as a Phosphate Binder in
Normal Cats and Cats with Chronic Kidney
Disease

Jessica Qumby, DVM, PnD, DACWIM, Michael Lappin, DV, PhD, DACVIM

* Normal cats vomit with sucralfate
* CKD cats vomit even more with sucralfate
* No changes in phosphorus (study stopped)-

aftor 14.7% ot Of the five weh with sucralfato,
three oxperienced clinical decompensation, including vomiting, anorexia, constipation, and increased azotemia.
Administration of sucraifate did not result in significant changes in fecal phosphonus concentration in these cats. The

effocts of sucralfate on serum and urinary excrotion of phosphorus in CKD
cats was dificult 1o determine because of dehydration and worsening azotemia associated with decompensation. Due
to skde offects and the apparent lack y of th the study This study was unable to

confim efficacy of this sucraliate formulation as a phosphate binder, and sido effocts were problematic during tho
study. (J Am Anim Mosp Assoc 2018; 52.8-12. DOL 10 SI26/UANHA-MS-6213)

Uremic Gastropathy

7 Vet Intern Mod 2014285278
Relationship among Serum Creatinine, Serum Gastrin, Calcium-
phosphorus Product, and Uremic Gastropathy in Cats with Chronic
Kidney Discase
SM. McLeland, K.F. Luna, C.G. Duncan, K.R. Refsal, and J.M. Quimby

Rarkosmnd: (hremic kidney Sasase (KD in rate is asmocistad wih eastristrtinal dons commonly attrdusat

Gl ulceration not found in any stage of CKD-

But evidence of gastric mineralization
especially in moderate/severe azotemia

Ca X P product associated with disease
severity and mineralization

2018-10-15
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Anemia of Renal Disease

* Cats: renal anemia 30-65% of CKD patients

* Anemia independent predictor of progressive
CKD, increased mortality

* Tx: Epogen, Darbepoetin
— Darbe has MUCH lower pure red cell aplasia=
—<10% vs. 25-40% Epogen

. Feline chr I failure: clinical findings in 80 cases diagnosed between 1992 and 1995. Journal
actice 1998;39:78-85.

When to Treat Renal Proteinuria?

IRIS currently recommends

UPC >0.4 once azotemic

— Syme 2006: survival 1000d
with UPC<0.2, 500d with UPC
0.2-0.4, 400d with UPC > 0.4

— Chakrabarti 2012%5: UPC was

0.23 in progressive cases and
0.13 in stable cases

— Jepson 2009°: Group that
developed azotemia had
proteinuria at entry but in low
levels (UPC 0.14 vs. 0.19)

Paradigm shift in our thinking

Renal Proteinuria Treatments

Angiotensinogen
Renin  ee—

Angiotensin |

Angiotensin

Converting —)1 ACE Inhibitors

Enzyme

Angiotensin Il
Angiotensinase

Metabolites Receptor Binding

Vasoconstriction Proximal Tubule Sodium &
Water Reabsorption

Direct Renal Effects Aldosterone
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Ver butern Med 201529:1479. 1487

Comparison of Efficacy of Long-term Oral Treatment with
Telmisartan and Benazepril in Cats with Chronic Kidney Disease

U. Sent, R. Gossl, J. Elliott, H. M. Syme, and T. Zimmening
Backgrowsd The eficacy and bencfits of telmisartan in cats with chronkc kidney disease (CKD) have ot previously beea

reported.
Mypothesh: Long-term treatment of cats with CKID using telmisartan decreases urine protein-lo-creatinine ratio (UP/C)

Works as efficiently as benazepril in
non-inferiority study-

Likely improves proteinuria more
efficiency and significantly

Survival not looked at

My CKD Monitoring

Stage I-1I Stage Il Stage IV

g 6 months q 3-6 months Monthly

q 6 months q 3-6 months monthly

q 6 months q 3-6 months g 1-2 months

q 6 months q 6 months q 3 months

q 12 months q12 months g 3 months

q 6 months q 3-6 months g 3 months

As needed As needed As needed

My Geriatric Cat Monitoring (age 8+)

Test

Physical q 12 months

Weight q 6 months

Biochemistry/SDMA q 12 months

CBC g 12 months

Urinalysis/UPC q 12 months

q 12 months

How would have Sketch’s care changed?
Ruled out post renal causes
Early renal diet
Closer monitoring of UPC, BP
anesthesia, medicatil
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IRIS Stage 1?
Monitor, CKD?
early stage _ spMA
diet, BP, UPC, - Renal azotemia
phosphorus

IRIS Stage 2 Hydration oo IRIS .
and above? Status? APPSHEE Substage? Anemia?

If NR and below

Diagnose/mon
threshold, with

itor/treat "

roteinuria, desrease in
p (£ quality of life,
hypertension consider tx

Renal diet Subcutaneous If poor, rule
end 'z d fluids if out nausea,
fecommence needed other disease

Appetite
stimulants, anti- Rule Blood
el eni nausea out/monitor for transfusion, ESA,
hydration needs medications, UTIs iron dextran

antacids

High
phosphorus?
Recheck once

start diet; if yes
then tx

Monitor PTH, tx
if elevated

Conclusion

CKD is a progressive, serious disease

Lots that we know, even more we don’t know
Early diagnosis important

New treatments aimed at slowing disease down

Change in paradigm from diagnosis/treatment
when clinical signs are present, to earlier
diagnosis/treatment and maybe prevention

2018-10-15
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