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SDMA = KEd5#

Biomarker for kidney function

Increases earlier than creatinine

Specific for kidney function



SDMA : RHRVEiETR
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SDMA vs. GFR 9=
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As observed by Mary Nabity, DVM, PhD,

DAVCP, Texas A&M University
Publication pending
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Reference

Nabity MB, Lees GE, Boggess MM, Yerramilli M, et
al. SDMA assay validation, stability, and evaluation
as a marker for early detection of chronic kidney
disease in dogs. J Vet Intern Med 2015.

(Accepted pending revisions; resubmitted with
requested revisions)




SDMA vs. GFR 7=

GFR, mL/min/kg
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Hall JA, Yerramilli M, Obare E,
Yerramilli M, Jewell DE. Comparison of
serum concentrations of symmetric
dimethylarginine and creatinine as
kidney function biomarkers in cats with
chronic kidney disease. J Vet Intern
Med. 2014;28(6):1676—-1683.
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Royal_ Braff J, Obare E, Yerramilli M, Elliott J,
Veterinary  verramilli M. Relationship between
College serum symmetric dimethylarginine

concentration and glomerular filtration
rate in cats. J Vet Intern Med.
2014;28(6):1699-1701.



In this case,

SDMA increased
8 months
before creatinine!

3 W Creatinine SDMA Creatinine
2 m SDMA
=
&
g2
e
:
1+ CKD diagnosed 3/2/2011
! GFR 1.155 mL/min/kg
40% loss from expected mean
- (1.94 mL/min/kg)
0 +— S v
«
A A '(‘ '9
A\ D A M M B\

9 © 2018 IDEXX Laboratories, Inc. All rights reserved.

JA Hall, et al. JVIM 2014
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Nicholas

3.00 -
SDMA
» ® Creatinine [mg/dL] Creatinine
s
E‘ 200 - = SDMA [ug/dL] 20 =
z
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5 | 3
S In this case, L 10
SDMA increased i
CKD diagnosed Feb. 2010
GFR 1.451 mL/min/kg 19 months
67% loss fromexpected “=iF
mean (4.38 mL/min/kg) before Creatlnlne!
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Biomarker for kidney function
« SDMAis excreted by the kidneys.
« SDMA highly correlates with gromerular filtration rate (GFR).

Increases earlier than creatinine

 SDMAIncreases with on average 40% loss and as little as 25% loss of
kidney function; however, creatinine increases when up to 75% loss of kidney function.

Specific for kidney function
 SDMA is not impacted by external factors.
 SDMA is not impacted by lean body mass.

13 © 2018 IDEXX Laboratories, Inc. All rights reserved.
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I I ; International
Renal Interest Society

Diagnosing, Staging,
and Treating Chronic Kidney
Disease in Dogs and Cats

Chronic kidney disease (CKD) is diagnosed based
on evaluation of all available clinical and diagnostic
information in a stable patient. The IRIS Board
continues to recommend using creatinine, a widely
available and well understood test, to diagnose and
stage CKD. Symmetric dimethylarginine (SDMA),

a new marker of kidney function, may be a useful
adjunct for both diagnosis and staging of CKD.




Case 1 /©E
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History: idiopathic feline hepatic
lipidosis WAy

Normal ASUD
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5/3/18 11:45 AM

TEST
RBC

Hematocrit
Hemoglobin
MCvV

MCH

MCHC

RDW

% Reticulocyte
Reticulocyte
WBC

% Neutrophil
% Lymphocyte
% Monaocyte
% Easinophil
% Basophil
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil
Platelet
MPV

Plateletcrit

© 2018 IDEXX Laboratories, Inc. All rights reserved.

RESULT
9.61
38.2
12.8
39.8
13.3
33.5
27.2
0.2
17.3
3.91
67.2
24.6
2.8
4.6
0.8
2.63
0.96
0.11
0.18
0.03
287
15.1
0.43

REFERENCE VALUE
6.54 - 12.2 MjuL
30.3 -52.3 %
9.8-16.2 g/dL
35.9-53.11L
11.8-17.3 pg
28.1 - 35.8 g/dL
15.0-27.0 %

%

3 - 50 KjuL

2.87 - 17.02 KiuL
%

%

%

%

%

1.48 - 10.29 K/uL
0.92 - 6.88 K/uL
0.05 - 0.67 K/uL
0.17 - 1.57 KiuL
0.01 - 0.26 K/uL
151 - 600 K/uL
114-2161L
0.00 - 0.79 %

e WBC

® RBC
RBC_FRAG

e PLT

® RETICS

NEU
URBC

e MONO
e LYM
e BASO

EOS
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5/3/18

Chemistry 11:58 AM
> Glucose 119 71 - 159 mg/dL |
> A Creatinine 1.9 0.8 - 2.4 mg/dL |
> A BUN 22 16 - 36 mg/dL |
> BUN: Creatinine 12
Ratio
> Phosphorus 33 3.1-7.5 mg/dL |
> Calcium 9.3 7.8-11.3 mg/dL [
> Sodium 158 150 - 165 mmol/L |
> Potassium 3.9 3.5 - 5.8 mmol/L [ |
> Na: K Ratio 40
> Chloride 119 112 - 129 mmol/L |
> Total Protein 7.3 5.7-89g/dL |
> Albumin 3.0 23-39g/dL |
> Globulin 43 2.8-5.1g/dL |
> Albumin: Globulin 0.7
Ratio
> ALT 30 12-130 U/L 1
> ALP 29 14-111 U/L 1
> GGT 0 0-4U/L % |
> Bilirubin - Total 0.2 0.0-09mgrdL. 7 . |
> Cholesterol 98 65 - 225 mg/dL [ |
Osmolality 316 mmol/kg
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5/3/18 [

Chemistry 9:49 pM
> A IDEXX SDMA b 20 0- 14 pg/dL 770 I
(] Learn More
b spMA:

19

R SDMA RAVERT (Creatinine) MEAHEEZEEMNA > AEBRINGEAITIEEZRRIFN « BHaET
BRI RS A MR M ERFREE

WR SDMA #H= » [ERABEETAEEZ2ZEMA - SDMA RAEE N EE B—EE SR B RINEEIEE »
E#4 SDMA RHERAIBIINGETEE - EARAUAREDE - NIEE TRERAXFRAEERE » BEAAAREE
HRBRENY PR - SDMA ESMERETIEIRME - UREEBHEFPILM - BZE T —ETENRERD
HAERELLE - ERRREMBREERNERE - AREZETHNEN > ERE
idexx.com/SDMAalgorithm e

IR SDMA EAEZEEMAILBNEIFERASN - BREGRESTER - SODMA MAEEFFIRERRZEY
RgASRMTE  ERESEERM LRINDEES ; ErEEERFNBEEBMBRAHI - BERFIAER
BRBIE— - FFRINEELER « NIREENS » RN EESER2EERE - WEMETAIEBRERASE
o MRTHERIA BIRIRR - BEZIRFE BREET —(ExBRRI AR ELLLE - EERIERM
BRI -

R SDMA RANBEMEHZRASMAE - E AR BiRRERBRRTE - BXET—EARBORRS
FUAFHMEA ERICE - E0RFAAMBHEROER - ARERETHNEN > FRE
idexx.com/SDMAalgorithm °

© 2018 IDEXX Laboratories, Inc. All rights reserved.
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When SDMA result is=20 ug/dL When SDMA result is 15-19 ug/dL

Perform a complete urinalysis Perform a complete urinalysis

Other evidence of kidney disease?

@ Recheck in 2-4 weeks )
Kidney disease probable— (f SDMA remains mcreased}
act immediately

Follow IMM protocol

20 © 2018 IDEXX Laboratories, Inc. All rights reserved.
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5/3/18 11:44 AM

TEST
Collection

Color

Clarity

Specific Gravity
pH

Urine Protein
Glucose
Ketones

Blood /
Hemoglobin

Bilirubin

Urobilinogen

RESULT

Cystocentesis
Pale Yellow

Clear

1.023
6.5

neg
neg

neg

250

neg

norm

© 2018 IDEXX Laboratories, Inc. All rights reserved.
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O R To diagnose more advanced CKD

One or more of these diagnostic findings Both of these diagnostic findings
- = Increased creatinine and SDMA concentrations 0
; —

8 e Creatinine | | 1 |
= v

g — Creatinine

s "~ increasing within the SDMA | | I | |
: " reference interval

: : : : Results of both tests should be interpreted

Jun'11 Jun 12 Jun 13 in light of patient’s hydration status.

Persistent increased £ SDMA >14 ug/dL l \

Abnormal kidney imaging

Urine Urine (2]
<A kL specific gravity specific gravity
' A - <1.030 <1.035

Persistent renal proteinuria
UPC >0.5in dogs; UPC >0.4 in cats

0.6 0.7 1.0 1.008

Septl 15 Octl‘15 NO\:‘ 15
Urine protein to creatinine (UPC) ratio 1.008
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To identify an underlying cause, perform:

« Urine culture and MIC susceptibility
« Infectious disease testing

(Lyme disease, leptospirosis, ehrlichiosis,

« Diagnostic imaging (stones,
pyelonephritis)

* History/possibility of toxin exposure?

)~ —F

For confounding conditions, assess:
* Hydration status
* Blood pressure

» Urine protein:creatinine ratio

Investi gate FelV, FIV, FIF toxoplasmosis) « History/exposure to potentially nephrotoxic drugs? + Thyroid status
Treat appropriately Provide kidney support immediately Adjust anesthesia protocols
» Underlying disease if identified * Feed kidney-supportive diet * Provide intravenous fluids, before, during, and upon recovery
» Clinical dehydration * Provide fresh, clean water sources + Provide oxygen, before, during, and upon recovery
* Persistent hypertension « Discontinue all potentially + Maintain and monitor blood pressure and body temperature
Man age * Persistent proteinuria nephrotoxic drugs if possible » If needed, use narcotic for pain management
* Hyperthyroidism
Underlying or confounding Underlying or confounding
disease identified disease not identified
Monitor as indicated Recheck in 2 weeks
| |
] v
Monitor I il +

23 © 2018 IDEXX Laboratories, Inc. All rights reserved.

SDMA returns to normal
* Kidney function has returned to normal

+ Monitor confounding conditions and
other underlying disease if present

SDMA remains increased but stable

« |f SDMA and creatinine are stable, chronic kidney
disease (CKD) is diagnosed

« |nitiate appropriate treatment based on International
Renal Interest Society (IRIS) CKD staging

SDMA continues to increase

« |f SOMA and/or creatinine are increasing,
consider ongoing, active kidney injury

* Perform additional diagnostics to
determine cause and to guide treatment
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6/26/18 [

Chemistry 10:41 AM (=
> ™ IDEXX SDMA 17 0-14 pg/dL
(3 Learn More
> A Creatinine 1.7 0.8 - 2.4 mg/dL
> W BUN 20 16 - 36 mg/dL
> BUN: Creatinine 1
Ratio
> Phosphorus 3.7 3.1-7.5 mg/dL
SDMA :

IR SDMA #7& » (ERANBEETAEESZERMA - SDMA RRAEBNUELET 2 —EE SR B RINAEIEE -
E# SDMA RRAERIERINAETRE » EARAZRERE - ABE rIaERARRITIgEREK - BENAARRE
RBREY ISR - SDMA ERMMEEERE - URIEMEBIFPEM - BZE T —ETBNRESD

WAFMERELLE - ERKEAMBERZRRIER - AREHRTHNEN - FE

idexx.com/SDMAalgorithm e

© 2018 IDEXX Laboratories, Inc. All rights reserved.



Step 2: Stage CKD

Creatinine in mg/dL

Stage Canine
based on
stable

creatinine Feline

& SDMA in ug/dL

—

Consider understaged
based on creatinine

UPC ratio

Substage
based on )
proteinuria Feline

Canine

Systolic blood
pressure in mm Hg

Substage based on
blood pressure




Step 3: Treat CKD
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Omega 3, L-carnitine

EREZEH

IPT
ET




INEBL NS

Cre F% .- SDMA Lt# $—

& Bo ST PR

SDMARBRZERE faE<i® ( 25-40%)

Early chronic kidney disease!
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Case 1 /B ElFE 2mmmmsie

HmEM
KEIREEIES

BRI BRER SEEM a3 BEEE ]
ProCyte Dx (2018558308 L4 11:45)
RBC 9.61 Ml 6.54-12.20
HCT 38.2% 30.3-523
HGB 12.8 g/dl 98-16.2
v SUBTC 35.9-537
MCH 133 pg 118-173
MCHC 33.5gdl 28.1-358 I
ROW 272% 15.0-27.0 £ E 3
H%RETIC 0.2%
RETIC 17.3 Kipl 3.0-500 | l
wacC 3.091 KipL 2.87-17.02 =i
%NEU 67.2 %
F%LYM 246 %
%MONO 28 %
%ECS 46 %
%BASO 0.8 %
NEU 2.63 Kl 148-10.29
LYm 0,96 Kl 0.92-6.88
MONO 0.11 Kl 0.05 - 0.67
EOS 0.18 KipL 0.17-1.57
BASO 0,03 Kyl 0.01-026
PLT 287 KipL 151 - 600
MPV 151 1L 114-2186
PCT 043% 0.00-0.79
AL BB R & mERR &L
1
|
1
" =
| T
| 3
o
|
|
] _ .
-v - "
SMe

® AT FR = GRERST MER @ m/ME (PLT)
S AT MERGRH = AmER

» OEREE mE (MEL) & 8 815 (LYM)
» K JAONO) = ERR 1% (EOS)

® e B M (BASO) = AL miR 1 —A Y,V 4
B B S\



Case 1 /B [BlEE mmsiems chem 1588 + B8RE + TT4)

k®mER RBER SEEM & SEEME )
Catalyst One (20185583H E4 11:58)
GLU 119 mg/dL 71 -159 l_l
4 B
GFR CREA 1.9 mg/dL 08-24
BUN 22 mg/dL 16-36 | | EXThaE HREA 15
2 . 22 . B INAEtHEATE 2]
B2 s (_PHOS 3.3 mg/dL 31-75 D
E-I/J\'E' ,__CA 9.3 mg/dL 7.8-11.3
Aaypas| TP 7.3 gldL 57-89 )
KEAK R A 3.0 g/dL 2.3-39
‘ GLOB 4.3 gldL 28-56.1
=R ALB/GLOB 0.7
ALT 30 UL 12-130
ALKP 29 U/L 14- 111
GGT D UL 0-4
TBIL 0.2 mg/dL 0.0-0.9
EX
=R CHOL 98 mg/dL 65 - 225 X )
EY |\ &5 158 mmol/L 150 - 165
HINE 3.9 mmollL 35-58 i
b X
119 mmol/L 112-129 | 1 |
A Yp ot
7K & A &\ osm caic 316 mmollkg
TT4 3.0 pg/dL 0.8-4.7 [ | | | | |
B®EE BBRER BEREM & B EHE =
GFR Catalyst One (201855438 T4 9:49)
32 o207 SPMA 20 pg/dL 0-14 & L | T N | ——
e b /AN




%UJﬁE?EHE Glomerular filtration rate (GFR) ot Pyl

= BUN,CREA 2GFRH BRHAIEIE (>75% IhRETE L)

= SDMA B BEEUEM GFR 518

SDMA = Bfx RHRIEIE

(25 ~ 40 % BINEETRK)

33 © 2016 IDEXX]

GFR (mL/min/kg)

—==)Filtration
—==) Secretion
~=)Reabsorption

(From Thibodeau GA, Patton KT: Anatomy & physiology. ed 5. St Louis, 2003, Mosby.)

Relford et al. Symmetric
Dimethylargininelmproving the
Diagnosis and Staging of Chronic
Kidney Disease in Small Animals.
Vet Clin Small Anim 46 (2016) 941—
960.

Fig. 2. Serum SDMA correlates
with decreasing GFR by iohexol
clearance in affected male

dogs with XLHN (R 5 0.95). (From
Nabity NB, Lees GE, Boggess
MM, et al. Symmetric
dimethylarginine

assay validation, stability, and
evaluation as a marker for the
detection of

chronic kidney disease in dogs. J

Vet Intern Med 2015;29:1040; with 1 —A Y,V 4
permission.) Sl R TN



BN

EEAEMEmIM - [P SDMALECREAEIIRE T17E B
(L.5-48@7) HS -

Comparison of Serum Concentrations of Symmetric Dimethylarginine and
h Creatinine as Kidney Function Biomarkers in Cats with Chronic Kidney Disease

Journal of Veterinary Internal Medicine
Volume 28, Issue 6, pages 1676-1683, 17 SEP 2014 DOI: 10.1111/jvim.12445

http://onlinelibrary.wiley.com/doi/10.1111/jvim.12445/full#jvim12445-fig-0002

Peritubular

Glomerulus iy
capillaries

Glomerulus .
Scar tissue

Damaged
glomerulus

Collecting
tubules

Damaged
tubules

—==)Filtration
—==) Secretion
—~=)Reabsorption

(From Thibodeau GA, Patton KT: Anatomy & physiology, ed 5. St Louis, 2003, Mosby.)
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Comparison of Serum Concentrations of Symmetric Dimethylarginine and Creatinine as
Kidney Function Biomarkers in Cats with Chronic Kidney Disease
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Representative cat (01ASUS; born September 2001; neutered male) with serum symmetric dimethylarginine (SDMA; black
bars) and sCr (gray bars) concentrations indicated across time. Glomerular filtration rate was measured in March 2011 and
found to be 40% below the mean of 1.94 mL/min/kg for the feline population of the reference laboratory. Serum SDMA was
increased in April 2012 (16 yg/dL). The cat became azotemic in November 2012 (sCr, 2.12 mg/dL), approximately 8 months
after serum SDMA was increased. The cat died in January 2013.

Journal of Veterinary Internal Medicine

Volume 28, Issue 6, pages 1676-1683, 17 SEP 2014 DOI: 10.1111/jvim.12445
http://onlinelibrary.wiley.com/doi/10.1111/jvim.12445/full#jvim12445-fig-0002
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Case 1 /)\[E| [O]f#

o BEGFR)E) - [ITPSDMA A5

o GFRIF/ - BEEIIMERER: y
- 1 BRIEERTE (BBOEE, ex iK) ~— -
. 2. PEEBTRR (ex. BIWER)

= a2 1. BERAE 2. MEEB TR E
(ex. BRIK) (ex. BEiER)

GFR fiR#E BUN, Crea, SDMA 1 0
(GFRIZZ) (GFRIE D)
BINE FREGE 0 |
FRiB4EEEN (USG)
KEHARRE TP, ALB, Hct 0 A—7E
Na, ClI

a1 vavd
e /A
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Case 1 /B

BUN

0] g5

Creatinine

.

IDEXX SDMA

=

¢

O O O O

i R _E)R BIER

11 75% iz 5t

—EBRVEREE - EBIIGFRABRATEE
EEAZRK  MEFRHENIEEER

Collection
Color

Clarity

pH

Urine Protein
Glucose
Ketones

Blood /
Hemoglohin

Bilirubin

Urobilinogen

Epecific Gravity 1.023

Cystocentesis
Pale Yellow

Clear

f.2
neg

neg

neg

250 Ery/uL Ki@%;%?nﬁ E,‘Jﬁl(iﬁ
(USG I[E# & > 1.035)

neg

norm
Ll bV 4 ¥ 4




Case 1 /\[E [C
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May 3" 2018
O

© 2018 IDEXX Laboratories, Inc. All rights reserved.

[BR

Jun 26 2018

Diagnosed!!

52 CKD

&R SDMA >
14 ug/dL

ol

A6 Bt

B IRIS
T HRETTIAE

FHZE - TE—EBABBZETRIR

—BENSYH—

A Creatinine R
7 ERIBMAERNRLA

@) HEIEHSOMARERE

a SDMA >14 ug/dL

o

© =zoEREs

=] |

FEMOBRMEQR
YUPC>0.5 ; WUPC>0.4
Q/
0.6 0.7 1.0
2015%0m 2015%1¢ 2016811
RESESR(UPC)EE HF_W



Case 1 /\E| [O]E&E

B BEY) T HIIR N - (P SDMA EFRILCAITIES

Prevalence of kidney disease increases with age in cats (n = 250,329)

100%
SDMA increased,
80% creatinine increased
60%
SDMA increased,
creatinine normal
40%
i SDMA normal, creatinine increased
20%
SDMA normal,
creatinine normal
0%
1041 12-13 14 15 16 17 18+
39 © 2016 IDEXX Laboratories, Inc. All rights reserved. L1004
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Case 2 2Lt

o 10y/o =E€HARFS
o HEEEIR - SR 1780 it BEE &
o Normal ASUD

o PE: pink MM, well-hydration
o ARZEME

41  © 2016 IDEXX Laboratories, Inc. All rights reserved.
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Hematology |

4/24/18 7:34 PM

TEST
RBC

Hematocrit
Hemoglobin
MCV

MCH

MCHC

RDW

% Reticulocyte
Reticulocyte
WBC

% Neutrophil
% Lymphocyte
% Monocyte
% Eosinophil
% Basophil
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil
Platelet
PDW

MPV

Plateletcrit

RESULT
7.61

49.9
17.1
65.6
22.5
34.3
19.6
0.3
19
4.88
70.5
22.3
4.7
2.3
0.2
3.44
1.08
0.23
0.11
0.01
303
14.3
10.5
0.32

REFEREMNCE VALUE
5.65 - 8.87 M/l

37.3-61.7%
13.1 - 20.5 g/dL
61.6-73.5f1L
21.2-259 pg
32.0-37.9 g/dL
136-21.7 %
%

10- 110 K/uL
5.05 - 16.76 K/uL
%

%

%

%

%

2.95 - 11.64 K/uL
1.05- 5.1 KjpL
0.16- 1.12 K/uL
0.06 - 1.23 K/uL
0-0.1 K/uL

148 - 484 K/uL
9.1-19.41L
8.7-13.21L
0.14 - 0.46 %

PLT
RBC_FRAG
RBC
RETICS
WBC

BASO
EOS
URBC
MONO
NEU
LYM

1l —Yavd
el em AN



Chemist < 4,.24”8 ; 4.124118 ia

ry 10:42 PV 7:42PV
> Glucose 67 70 - 143 mg/dL I | |
> W Creatinine 5.0 5.6 0.5- 1.8 mg/dL | | >
> YW BUN 64 7 - 27 mg/dL | | |
> BUN: Creatinine 11

Ratio
> Phosphorus 5.3
> Calcium 10.2
> Sodium 148 144 - 160 mmol/L | | |
> Potassium 4.1 3.5- 5.8 mmol/L | | |
> Na: K Ratio 36
> Chloride 112 109 - 122 mmol/L | | |
> Total Protein 7.2 5.2-8.2g/dL | | |
> Albumin 3.0 2.2-39g/dL | | |
> Globulin 4.3 2.5-4.5g/dL [ 1 |
> Albumin: Globulin 0.7
Ratio

> W ALT 79 10-125 U/L | | |
> W ALP 73 23-212 U/L | | |
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4/24/18

9:.00PM <
Collection Cystocentesis
> Color Straw
) Cla rity Cl ea r 'PW‘F::LL?:(»;?I%N&A'H)
DOG ‘dCAY 1
p Specific Gravity 1.015 s PO S
o] o |8
> pH 5.0 150 gl =
o oo -2
> Urine Protein neg 1000 100 e
> Glucose neg
> Ketones neg
> Blood / 50 Ery/uL
Hemoglobin
> Bilirubin neg
> Urobilinogen norm
Leukocyte 100 Leu/pL
Esterase
Confirm all leukocyte results with microscopy
46  © 2016 IDEXX Laboratories, Inc. All rights reserved. -1 —6—4
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Chemistry

4/24/18
9:35 PM

-

> IDEXX SDMA
(] Learn More

RBEZEE? ?

fRAK? ?

=R HEFi
EE—IHERBEN

47  © 2016 IDEXX Laboratories, Inc. All rights reserved.
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0-14 pg/dL
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) 5/22/18 [ 5/14/18 5/1/18 ‘: 4/24/18 ‘: 4/24/18 [
Chem|stry 816 AM N 7:38 PM 7:19 PV 10:42 PM (EE 7:42 PV N
> Glucose 105 107 67
> ‘W Creatinine 1.8 1.5 1.8 5.0 5.6
> W BUN 30 25 31 64
> BUN: Creatinine 17 16 17 11

Ratio

BUN

48

© 2016 IDEXX Laboratories, Inc. All rights reserved.
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/J\EZ PR

o 1ly/o poodle male intact

o FBERM REMRE
o flATEE KRZEHE

© 2016 IDEXX Laboratories, Inc. All rights reserved.
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Hematology ||

5/18/18 9:31 AM

TEST
RBC

Hematocrit
Hemoglobin
MCV

MCH

MCHC

RDW

% Reticulocyte
Reticulocyte

Reticulocyte
Hemoglobin

WBC

% Neutrophil
% Lymphocyte
% Monocyte
% Eosinophil
% Basophil
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil
Platelet
PDW

MPV

© 2016 IDEXX La Plateletcrit

RESULT
8.11

53.1
18.4
65.5
22.7
34.7
17.8
0.3

20.3
24.5

15.84
64.8
21.9
10.7
2.5
0.1
10.28
3.47
1.69
0.39
0.01
300
10.0
8.6
0.26

REFEREMCE VALUE
5.65 - 8.87 M/uL

37.3-61.7 %
13.1 - 20.5 g/dL
61.6-7351L
21.2-259 pg
32.0 - 37.9 g/dL
136-21.7 %
%

10- 110 K/uL
22.3-29.6 pg

5.05- 16.76 K/uL
%

%

%

%

%

2.95 - 11.64 K/uL
1.05- 5.1 K/uL
0.16 - 1.12 K/pL
0.06 - 1.23 K/uL
0-0.1 KiuL

148 - 484 K/uL
9.1-19.41L
8.7-13.21L
0.14-0.46 %

e o0 00

® ® © 0 O

PLT
RETICS
RBC

WBC
RBC_FRAG

NEU
LYM
MONO
URBC
EOS
BASO
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5/18/18

Chemistry 9:38AM
b Glucose 94 74 - 143 mg/dL
> IDEXX SDMA
] Learn More
> Creatinine 24 0.5 - 1.8 mg/dL
> BUN 19 7 -27 mg/dL
> BUN: Creatinine 8
Ratio
> Sodium 147 144 - 160 mmol/L
> Potassium 4.2 3.5 - 5.8 mmol/L
> Na: K Ratio 35
> Chloride 116 109 - 122 mmol/L
> Total Protein 6.5 5.2-82g/dL
? Albumin 3.1 2.3-4.0g/dL
> Globulin 3.3 2.5-4.5 g/dL
> Albumin: Globulin 0.9
Ratio
> ALT 60 10-125 U/L
> ALP 70 23-212 U/L
> IDEXX SDMA 10 0-14 pg/dL

[*] Learn More




o X - R=KRZEIE8/\5E K

) 5/21/18 | 5/18/18 ;
Chemlstry 11:33 AV 938 AV |HE
> W Creatinine 0.8 0.5- 1.8 mg/dL | [ | \ | 2.4
> W BUN 21 7 - 27 mg/dL [ [ | I | 19
> BUN: Creatinine 26 8

Ratio

52  © 2016 IDEXX Laboratories, Inc. All rights reserved. L1004
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%/ #MPCREANEF

http://www.iris-kidney.com/pdf/3_staging-of-ckd.pdf
./ Renal Interest Society

IRIS Staging of CKD (modified 2016)

q
Symmetric dimethylarginine (SDMA) and IRIS CKD guidelme;,;/a—j &

ations, bu?%ere

are indications that SDMA oonoentratnons m blood plasma or serum may more
sensitive biomarker of renal function. Accordingly, if blood SDMA concentrations are
known, some modification to the guidelines might be considered, as follows:

A persistent increase in SODMA above 14 pg/dl suggests reduced renal function and
may be a reason to consider a dog or cat with creatinine values <1.4 or <1.6 mg/dl,
respectively, as IRIS CKD Stage 1.

In IRIS CKD Stage 2 patients with low body condition scores, SODMA 225 ug/dl may
indicate the degree of renal dysfunction has been underestimated. Consider treatment
recommendations listed under IRIS CKD Stage 3 for this patient.

In IRIS CKD Stage 3 patients with low body condition scores, SDMA 245 uq/dl may

56  © 2018 IDEXX Laboratories, Inc. All rights reserved. DH
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http://www.iris-kidney.com/education/creatinine_dogs.html

What does an increase in blood creatinine concentration indicate?

The concentration of creatinine in blood (ie, in either plasma or serum) is principally interpreted in relation to

renal elimination. When renal function decreases beyond a certain point, an increase in blood creatinine
concentration (hypercreatininemia) ensues, usually accompanied by increased urea concentration.
“Azotemia® refers to an increases in either or both of these analytes, but the focus here is on creatinine,
because of its central role in the IRIS protocols for Staging CKD and for Grading AKI.

Although hypercreatininemia occurs with substantial renal dysfunction, some other possibilities have to be
considered as well, because moderate hypercreatininemia could also be related to:

¢ High muscle production of creatinine, especially in dog breeds with large muscle mass, such as

boxers, greyhounds, sled dogs, etc.

¢ Reduction in extracellular fluid volume: dehydration may increase blood creatinine concentration

when dehydration exceeds 5%.

¢ Intestinal absorption of exogenous creatinine (some creatine in meat is converted to creatinine during

cooking).

57 © 2018 IDEXX Laboratories, Inc. All rights reserved.
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http://www.iris-kidney.com/education/creatinine_dogs.html

Figure 1. Creatinine concentration vs. body size in 567 dogs of various sizes
{graph reproduced with kind permission of J Aasen, R Heiene, C Trangerud and E Teske)
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%20 P CREAHEF

fth 287 E7
o ABAR

e BR11-4 hrs: CREA O] _-H50%

« EoCrea fEER/VZEShrs

http://www.iris-kidney.com/education/creatinine_dogs.html|

¢ Feeding: Food intake is a potential cause of variation in blood creatinine concentrations. Increased
concentrations (up to 50%) may be observed one to four hours after a meal, especially when cooked
meat is given. This increase is explained by intestinal absorption of exogenous creatinine generated
from muscle creatine during cooking. It is probably preferable, therefore, to sample the dog in the

fasted state (at least eight hours fasting).

© 2018 IDEXX Laboratories, Inc. All rights reserved. :m



Creatinine 2 EEZ 51T E2ER??

http://www.iris-kidney.com/education/creatinine_dogs.html

Two different approaches to interpreting blood creatinine concentrations: o .

standard deviations from mean

¢ A single isolafed value from a given dog can be compared fo a reference inferval. 1. EE EU A l:l:, (%_:é% 15)

This approach is often the only one available, but it is not ideal. Reference intervals have generally

been poorly defined on a limited number of animals and can differ greatly between countries and

assays. Thus, a decision threshold can neither be transferred from one |aboratory to another, nor

from published values to your own practice, unless the conditions are identical. — B crea R AES

EBIEEAZE -
Remember that hypercreatininemia identified from a single sample does not necessarily mean renal N
ﬁﬁﬁ%%ﬁ?ﬁi% °
Blan: Frig

dysfunction is present, but it does indicate a need for other testing (urine specific gravity, proteinuria,
etc) to further assess renal function and disease.

¢ A value obtained at a particular time in a given dog can be compared o another value obiained in the

same dog at a previous time. 2 EE g E, l:b (#g %gl.)

If conditions are standardized (same technigue, fasted dog, etc), this is probably a better way to
monitor renal function over time. An increase or a decrease in creatinine generally indicates a BB - BIEBREFAA -
decrease or an increase in renal function, respectively, though any possible effects of reduced
muscle mass in cachexia should also be considered (see above).

This approach is particularly recommended in animals with identified acute kidney injury or chronic
kidney disease, or to detect early nephrotoxic effects of drugs (though other markers such as
enzymuria may be considered more sensitive).

This approach is also recommended when assessing fasting blood creatining concentrations

determined as part of a routing health-monitoring program in older patients. ol Yavd
B e SN




61

SDMA EASEAE X2 NEN

Creatinine
3l e .,
i“—ﬂ . ." %
€ 06 e o
B -
04 .
o
E 02
9 0.04 v T g
[ 5 10 15
Lean Body Mass (kg)

Source:

SDMA
20
— r=.0.12
= P=045
%15 .y ®
gm Ky g o*
9) o F A4 .
E
2 5
-]
o 5 10 15
Lean Body Mass (kg)

=& . FERBEEGFR

“SDMA is a more sensitive
indicator of change in renal
function in older cats.”

Hall JA, Yerramilli M, Obare M, Yerramilli M, Melendez LD, Jewel DE. Relationship between lean body mass and serum renal biomarkers in healthy dogs. J Vet Intern Med. 2015;29(3):808-814.
Hall JA, Yerramilli M, Obare E, Yerramilli M, Yu S, Jewell DE. Comparison of serum concentrations of symmetric dimethylarginine and creatinine as kidney function biomarkers in healthy geriatric cats fed reduced

protein foods enriched with fish oil, L-carnitine, and medium-chain triglycerides. Vet J. 2014;202(3):588-596.

© 2016 IDEXX Laboratories, Inc. All rights reserved.
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Case 2 %th [O]g

MoEpZAEERERNEBE???

SHESBE..

Apr 24 2018:
CREA: 5.6 mg/dL
SDMA: 13 ug/dL

Creatinine

May 1 2018:

Oct 15 2017: CREA: 1.8 mg/dL

CREA: 1.5 mg/dL

BUN

—
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Case 2 %G [olfsE
SHEEMS BB INEETEIE??

Chemistry |
W28 B:16 AM
—_ 42418
HCT= 36.9% B HCT= 49.9%
TEST RESLLT
Glucose 105 67 70 - 143 mg/dL Il |
- N\
Creatinine 1.8 5.6 0.5 - 1.8 mgidL I I
GFR
BUM a0 64 7 - 27 mefdL | |
BUN: Creatinine 17 11 SDMA=13
\Ratio J
éu-diun 153 148 144 - 160 mmeol/L [ | )

i BE% It
Potassium 5.3 4.1 25-58 mmolL | | = /J\E
Ma: K Ratic fea 16 IKE R BE

II_'\
\Chloride 116 112 105 - 122 mmal/L | | 4
- N
Total Protein 8.5 72 5.2 -22gidl | [
Aloumin 28 3.0 22-39g/dL [ [ AN
7K H II_'\
\Globulin 40 43 25-45g/dL [ I J
Alburnin: 0.7 0.7
Globulin Ratio
ALT 41 79 10- 125 LI/L [ [
PN
ALP 117 73 Z3-HMZ UL | [ k Hk e
[ﬂsm:llﬂli'_.r 312 30 mmol/kg } )44




Case 2

Z2Lh B

Bl

Urinalysis ;ﬁ‘;ﬁ &
Collection Cystocentesis

? Color Straw

? Clarity Clear

? Specific Gravity

? gH 5.0

> Urine Protein neg

? Glucose neg

? Ketones neg

? Blood / 50 Erys/pL
Hemoglobin

? Bilirubin neg

> Urchilinogen norm

Leukocyte
Esterase

Confirm all leukocyte results with microscopy

1. BERARE

(ex. AR 7K)

2. EEB TR B
(ex. BiER)

GFR AR EE BUN, Crea, i )
SDMA (GFRiE D) (GFRE D)
BINE FREEE 0 l
RRMEESN  (USG)
KEREER TP, ALB, Het ¢ r—z
Na, Cl
Fr B EN AR EI5??
FREGEE o] DUIIRENE?2?
L an 1 AV oV 4

B e SN



Case 2 %th [O]fE

FRLB%] CREA & @ SDMA K - BN EZ=:

I:Illl'
oy
i
7 |)|'

Ap

a8

1. &R

2. 1EZ5 CREA BYERE(E -

3. E.EI:IIID\ ﬁ(*ﬁlx & Et{m*ﬁ Fzﬁ ]TE

Mt (RIEZ—T TR B RARENEH....)

5. 3TEEEZT IDEXX T IRFEEH4Z:
0800-291018 #1

65 © 2018 IDEXX Laboratories, Inc. All rights reserved. IDH



Q&A






1. FREVHDIE 4514

’N
S
- "

N S .ﬂ_. WK I=ES — == 0 == = N =
SEEE: BEEE BRAER EBER ES

KRR INER (TEAR) 2 1

| LI
~—

"%
i
3
i
i
i

68 © 2016 IDEXX Laboratories, Inc. All rights reserved. IB.:M



. RV

- FREGE

= (USG)RVAI=

|=|=M



2. KEAMEER R 73 FR& R IRAR

TEST MENU

Parameters

pH

LEU (leukocytes)

PRO (protein)

GLU (glucose)

KET (ketones)

UBG (urobilinogen)

BIL (biliruben)

BLD/HGB (blood/hemoglobin)

Note: The IDEXX VetLab UA Analyzer does not read or print NIT (nitrate) and SG
(specific gravity) results. Experts agree, specific gravity should be measured with
a refractometer.

70 © 2016 IDEXX Laboratories, Inc. All rights reserved. DH
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_t17kn\EE *ﬁl\/ Un\n%#]

Parameter

Conventional Units (Conv.)

51 Units (51)

Arbitrary Units (Arbitrary)

8G (specilic gravity)

pH

LEU {leukocytes)
Confirm all canine feukDcytes
resulls with micrescopy

PRO (protein)

GLU (glucose)

KET (ketone)

UBG {urabilinogen)

BIL (bilirutin)

BLD (blood/hemaglabin)

Nate: NIT (nitrate) and SG (specific gravity) resulls are not read or printed by the IDEXX VetLab UA Analyzer,

EEBChRECE - ETH
EEITUPC - FSEEK

MEPRO 2+

W00 O

negq

25 Lewul
100 Leu/ul
500 Leu/pl
ned

TR

30 mgfdL
100 mg/dL
500 mg/dL

neg

50 mgfdl
100 mgidL
300 mg/dL
1000 mg/dL

neg

15 mg/dL
50 mg/dL
150 mg/dL

norm

1 magldl
4 mg/dL
8 mg/dlL
12 mg/dL

neg

1 mg/dL
3 ma/dL
& mg/dL

neg

10 Erylul
25 Enyiul
50 Enyful
250 Eryful

=
=om =\

nEn

Measure with refractometer

WD m;n
o

neq

25 Lewful
100 Leu/ul
500 Lew(ul
neg

TR

0.3 gL
10glL
5.0g/L

neg

3 mmaliL
& mmal/L
17 mmel/L
56 mmol/L.

neg

1.5 mmaoliL
5 mmal/lL
15 mmal/L

norm

7 umoliL
TOrmolL
140 pmaliL
200 pmaoliL

neg

17 pmol/L
50 wmoliL
100 pmaoliL
neg

10 Eryiul
25 Eryjul
50 Eryiul
250 EryijulL
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2. EREE

IDEXX UA™ Strips

Specific Gravity: The urine specific gravity should be measured with
a refractometer, which measures the density of the urine relative to the
density of water. misvammumprmhuguaumm'

Maﬂmsmandmmbboduurﬂmm IN) and creatinine

Leukocytes: The leukocyte test pad detects the enzyme leukocyte
cmm,nmmuumm Enluaﬁonoluhnbwocm

be confirmed by urine microscopic examination. The sensitivity and
specﬁ:ﬂyof Wmmmhmhm
medicine, especially in cat urine.

(

e ——

N A

J7J< i &

A1 {5

1” mw&ummmmuw
Tieas para tests de orna'Stricoe nutive per ['arales defle uree

/_I_ AWAN

pH: Urine pH is determined by the kidney's ability to regulate hydrogen
ion and bicarbonate concentrations within the blood. Urine pH may
reflect the animal’s acid-base status if hydration status and overall plasma
electrolyte balance are not markedly disturbed.

Protein: While small amounts of protein may normally be found in
the urine, proteinuria can indicate both renal and nonrenal disease. If
significant proteinuria is detected and there is an inactive sediment,
urine protein:creatinine ratio (UPC) should be performed for protein
quantification for accurate assessment and monitoring.

Ketones: Urine ketones are produced by the breakdown of lipids. Causes
for elevations include diabetic ketoacidosis, prolonged fasting, starvation
and low-carbohydrate diets.

Bilirubin: In dogs (especially male dogs) bilirubinuria is common even
under normal conditions, but any bilirubinuria in cats is significant.
Bilirubinuria usually precedes bilirubinemia because urine is commonly
concentrated (hypersthenuric) compared to plasma.

72  © 2016 IDEXX Laboratories, Inc. All rights reserved.

Nitrite: The nitrite test is not valid for veterinary use. The majority of bacterial

infections in dogs and cats are not caused by organisms that reduce nitrate
. Both false positive and false negative results are common in
medicine, making this assay too insensitive for general use.

Glucose: Glucose is not usually detectable in the urine of dogs and cats
and must exceed the renal threshold for reabsorption to be noted. This
value should be evaluated in light of the patient’s activity status and blood
glucose level.

Urobilinogen: Intestinal bacteria convert conjugated bilirubin to
urobilinogen. A freshly produced urine sample is necessary for evaluation.
The correlation between increases or decreases of urine urobilinogen and
liver disease in animals is poor.

- — - —

LABONATONIES

Blood: The blood/heme reaction detects heme groups found within
hemoglobin and myoglobin. The test may be positive because of hematuria,
hemoglobinuria or myoglobinuria.

Compensation Pad: This white which is not impregnated with rmgents,
bmodbyubmmmmwmh
lmmdummmmum«mmu
leukocytes, protein, glucose, ketone bodies, urobilinogen and bilirubin.

L an 1AV oV &
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3. IREHVAIIR S [RIZE IR E

E/\EI1EE : FREHE (cast)
(LPF; 10X)

Bl

74  © 2016 IDEXX Laboratories, Inc. All rights reserved. Bm



3. kR IR ER: R ERE

W R E SRR /SRR WBC, 4iE
(HPF: 40X)

75 © 2016 IDEXX Laboratories, Inc. All rights reserved. =._M.““
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Flgure 1 0 Transitional cell carcmoma
(NMB wet prep on right)

77
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Figure 11 Transitional cell carcinoma
(NMB wet prep on right)

Figure 12 Transitional cell carcinoma—
air-dried and Diff-Quik® stained
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Interpretation (Expected Values)

Analyte Normal Reporting Results
WBC 0-5/HPF Number / HPF
RBC 0-5/HPF Number / HPF

Epithelial Cells 0-Few /HPF Number / HPF

Crystals Variable Number / LPF

Casts 0-Few /LPF Number / LPF
Bacteria 0-Few / HPF 1+tod +/HPF

78
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Case 3 Gaykey

o 10y/o FiE Male

B MFIEILZY1-218
HEmE

Depressed,

8% hydration,

pale MM

O O O O O
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© 2016 IDEXX

Hematology | ||

2/7/18 2:11 PM

TEST
RBC

Hematocrit
Hemoglobin
MCV

MCH

MCHC

RDW

% Reticulocyte
Reticulocyte
WBC

% Neutrophil
% Lymphocyte
% Monocyte
% Eosinophil
% Basophil
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil
Platelet
PDW

MPV

Plateletcrit

RESULT
5.55

40.7
12.6
73.3
22.7
31.0
15.4
0.3
14.4
12.69
84.4
9.1
4.8
1.5
0.2
10.71

0.61
0.19
0.02
466
11.2
9.1
0.42

REFEREMCE VALUE
5.65 - 8.87 M/pL

373-61.7 %
13.1-20.5 g/dL
616-7351L
21.2-259 pg
32.0 - 37.9 g/dL
13.6-21.7 %

%

10- 110 KjuL
5.05-16.76 K/uL
%

%

%

%

%

2.95 - 11.64 K/l
1.05 - 5.1 KiuL
0.16 - 1.12 K/uL
0.06 - 1.23 K/uL
0-0.1 KL

148 - 484 K/uL
9.1-19.41L
8.7-13.21L
0.14 - 0.46 %

® PLT

& RETICS

® RBC
RBC_FRAG

® WBC

Download

® MONO
MNEU
# BASO
EOS
e LYM
& URBC

Download
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© 2016 IDE

Chemistry  § %79[;31 =
> Glucose 112 70 - 143 mg/dL ] [ | . |
? %A Creatinine 3.3 0.5- 1.8 mg/dL | [ 1 |
> W BUN 48 7 - 27 mg/dL l [ [ | |
> BUN: Creatinine 15
Ratio
> Phosphorus 7.5 2.5- 6.8 mg/dL I [ | | |
> Calcium 10.6 7.9-12.0 mg/dL [ [ | . |
> Sodium 166 144 - 160 mmol/L l [ [ |
> Potassium 3.5 3.5-5.8 mmol/L ] 1 [ |
> Na: K Ratio 48
> Chloride 130 109 - 122 mmol/L | [ [ | |
> Total Protein 6.9 5.2-8.2g/dL l [ | - |
? Albumin 33 2.2-39g/dL ] [ [ |
> Globulin 3.6 2.5-45g/dL | [ | - |
> Albumin: Globulin 0.9
Ratio
> ALT 87 10-125 U/L ] [ | I |
> ALP 106 23-212 U/L l 1 [ [
GGT 4 0-11UL vz | [
Bilirubin - Total 04 0.0 - 0.9 mg/dL I | \
Cholesterol 285 110 - 320 mg/dL [ [ | I
Osmolality 339 mmol/kg
SNAP cPL Abnormal

:
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Collection
Color

Clarity

Specific Gravity

pH
Urine Protein
Glucose

Ketones

Blood /
Hemoglobin

Bilirubin
Urobilinogen

Leukocyte
Esterase

2/8/18
10:01 AM 27

Cystocentesis

Straw

Clear

1.013

6.0

30 mg/dL

100 mg/dL

neg

250 2/8/18 [
Chemistry 10:42 AV .

neg Urine Creatinine 33 mg/dL

norm Urine Protein 62 mg/dL

neg > Urine Protein: 1.89

Creatinine Ratio

Confirm all leukocyte results with microscopy

BEHIT UPC- BRRIVEGR -

1l —Yavd
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BUN

Feb 18

Cre

Feb '"18

Mar '18

Mar '18

Apr’18

Apr’18

Jun '18

Jun 18
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Step 2: Stage CKD

Creatinine in mg/dL

Stage Canine
based on
stable

creatinine Feline

& SDMA in ug/dL

—

Consider understaged
based on creatinine

UPC ratio

Substage
based on )
proteinuria Feline

Canine

Systolic blood
pressure in mm Hg

Substage based on
blood pressure




Hematology ||

6/8/18 1:54 PM
TEST RESULT REFERENCE VALUE
RBC 7.24 5.65 - 8.87 M/l
Hematocrit 41.6 37.3-61.7 %
Hemoglobin 14.3 13.1 - 20.5 g/dL : * WBC
ey @ PLT

MCV 57.5 61.6-7351L RBC_FRAG
MCH 19.8 21.2- 259 pg E ® RETICS
MCHC 34.4 32.0-37.9 gldL ® RBC
RDW 21.7 13.6-21.7 %
% Reticulocyte 0.3 % o
Reticulocyte 21.7 10- 110 K/uL N "
Reticulocyte 23.7 22.3-29.6 pg
Hemoglobin
WEBC 10.43 5.05 - 16.76 K/uL
% Neutrophil 57.1 % o ® LYM
% Lymphocyte 29.5 % L & MONO
% Monocyte 5.8 % B EOS

NEU
% Eosinophil 7.5 % » BASO
% Basophil 0.1 % @ URBC
Neutrophil 5.96 2.95-11.64 K/uL
Lymphocyte 3.08 1.05- 5.1 K/l
Monocyte 06 0.16 - 1.12 K/pL k
Eosinophil 0.78 0.06 - 1.23 K/l
Basophil 0.01 0-0.1 K/juL
Platelet 514 148 - 484 K/uL
PDW 10.9 9.1-19.4 fL
MPV 8.4 8.7-13.24L
Plateletcrit 0.43 0.14 - 0.46 % N AV



6/8/18

=

Chemistry 2:01 PM
> IDEXX SDMA 69 0- 14 pg/dL 3
(3 Learn More
> ™ Creatinine 3.1 0.5-1.8 mg/dL | |
> YW BUN 35 7 - 27 mg/dL i |
> BUN: Creatinine 11
Ratio
> Phosphorus 4.1 2.5 - 6.8 mg/dL | [
> Calcium 12.5 7.9-12.0 mg/dL | |
> Sodium 147 144 - 160 mmol/L [ |
> Potassium 52 3.5 - 5.8 mmol/L [ |
> Na: K Ratio 28
> Chloride 113 109 - 122 mmol/L [ |
> Albumin 3.2 2.2-39g/dL | |

92 © 2016 IDEXX Laboratories, Inc. All rights reserved.

a4
e b /A



Step 2: Stage CKD

Creatinine in mg/dL

Stage Canine
based on
stable

creatinine Feline

& SDMA in ug/dL

—

Consider understaged
based on creatinine

UPC ratio

Substage
based on )
proteinuria Feline

Canine

Systolic blood
pressure in mm Hg

Substage based on
blood pressure




Step 3: Treat CKD




Gaykey /@45
o Cre £# - SDMA Lt#
o BRI - LISDMA : Cre Bt - BREGERHRERERE

o IEMERIDAR - IRILSIERVAE
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Case 3 Gaykey [o|f&8

O

o 10%%

o MEht
wREE rRER S EM & eEgm -]

/ N\ J< O/
ProCyte Dx (201842878 T4 2:11) o MR7K8%
RBC 5.55 ML 565-887 & IE S
HCT 40.7 % 37.3-61.7 O ? HE J=
HGB 12.6 gldL. 13.1-205
\"J (3370 b1Tbo-730
MCH 22.7 pg 212-259 I | 1
MCHC 31.0 gldL 20-378 & — Fa J(
ROW 15.4 % 136-217 N | ﬁ 7+ HHJ
%RETIC 03%
RETIC 14.4 KipL 10.0- 1100 P
WBC 12.69 KipL 5.05- 16.76 | |
%NEU 84.4 %
%LYM 91 %
%MONO 48%
%EOS 15%
%BASO 0.2 %
NEU 10.71 K/l 2.95-11.64
LYM 1.16 K/l 1.05-5.10
MONO 0.61 KiuL 0.16-1.12
EOS 0.18 K/l 0.06-1.23
BASO 0.02 KiuL 0.00-0.10
PLT 486 Kiyl 148 - 484 N |
MPV gAML 8.7-132
PDW 1121 91-194
PCT 042 % 0.14-0.46
KLt BR B & B i RO &L

o |
b
4 |
¥ @
| B
®Rxnn * R B (NEU) W B LYM)
TR ® AT PR @ m M (PLT) " B MONC) ® IM HH (E0S)

) VY V4
=T MERSEN w S mb =I5 B M (BASO) = LI miR Bl B NN



Case 3 Gaykey [o|f&8

Catalyst One (201852878 T4 2:19)

Chem15+ Lyte4 + CRP + SNAP cPL

GLU 112 mgldL 70 - 143 | |
CREA 3.3 mg/dL 05-18 n l_l
BUN 48 mgldL 7-27 &
BUN/CREA 15
PHOS 7.5 mgldL 25-68 - J
CA 10.6 mgldL 7.9-12.0
P 6.9 gldL 52-82
ALB 3.3 gldL 22-39
GLOB 3.6 g/dL 25-45
ALB/GLOB 09
ALT 87 UL 10-125
ALKP 106 UIL 23-212
GGT 4UL 0-11
TBIL 0.4 mg/dL 0.0-09
CHOL 285 mg/dL 110 - 320
Na 166 mmoll.  144-160 & i |
K 35mmoll.  35-58 E
Na/K 48
ct 130 mmoliL 109 - 122 3 [ | | B
Osm Calc 339 mmol/kg
SNAPshot Dx (201852878 T4& 2:37)
cPL o
Catalyst One (2018%2A7H T4 3:36)
CRP 2.0 ma/dL 00-1.0 % [ ] |

C-RMER (CRP): ST N BF S TMRERCR2ERHINRWER.

C RBE A (C-Reactive Protein, CRP)
CRP RE >30 mg/dL MTRAMFERERN S FHERAL,

a4
(9



;R E 1R 3 S 2 RER L (T EE??

Primary

- BT —lass R AAIIEE] - ERIEMAFHNEE

- BLERUS - BFRMUERBLRES

- HREREN EEER

EEEENREEERE -

o {FEHAERVETAE

. . 1 YV 4
X Laboratories, Inc. All rights reserved. I._,.:M



;R E 1R 3 S 2 RER L (T EE??

Chem17 | BH&
Kidney

GLU

CREA HIREBAE -
E— |:: Ry Primary
LR B\ E BRI

Ca °

TP —

ALB . z@fgﬁi |

ALT -

ALP

GGT

Thil

CHOL N B IR iE (& BF

AMYL

10( LIPA ed. )04
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B B Sh 53 3 REW D W
Exo Endocrine
Pancreas Pancreas

GLU ° ° °

CREA e e °

BUN ° o o

Phos o) o)

Ca ° °

TP ° °

ALB ° o e o

ALT o e °

ALP o e °

GGT o ° °

Thil o °

CHOL ° ° ° °

AMYL ® °

LIPA o) e



Case 3 Gaykey [o|f&8

Catalyst One (201852878 T4 2:19)

Chem15+ Lyte4 + CRP + SNAP cPL

GLU 112 mgldL 70 - 143 | |
CREA 3.3 mg/dL 05-18 n l_l
BUN 48 mgldL 7-27 &
BUN/CREA 15
PHOS 7.5 mgldL 25-68 - J
CA 10.6 mgldL 7.9-12.0
P 6.9 gldL 52-82
ALB 3.3 gldL 22-39
GLOB 3.6 g/dL 25-45
ALB/GLOB 09
ALT 87 UL 10-125
ALKP 106 UIL 23-212
GGT 4UL 0-11
TBIL 0.4 mg/dL 0.0-09
CHOL 285 mg/dL 110 - 320
Na 166 mmoll.  144-160 & i |
K 35mmoll.  35-58 E
Na/K 48
ct 130 mmoliL 109 - 122 3 [ | | B
Osm Calc 339 mmol/kg
SNAPshot Dx (201852878 T4& 2:37)
cPL o
Catalyst One (2018%2A7H T4 3:36)
CRP 2.0 ma/dL 00-1.0 % [ ] |

C-RMER (CRP): ST N BF S TMRERCR2ERHINRWER.

C RBE A (C-Reactive Protein, CRP)
CRP RE >30 mg/dL MTRAMFERERN S FHERAL,

a4
(9



Case 3 (Gaykey) Feb 7 2018

TIECEILE T T RS
i\l = 58 [6 7\| =] ;\n\ 7T‘ — —
CREA |05-1.8mg/dL | 3.3 B 44 IREEIB MR (GFR) wARE 2EER |RABR WA _ _
BUN 7-27 mg/dL A8 RRERE TS R (GFR) TP 5.2-8.2 g/dL fB8 RAELS Ak BS RO R (FEFCALBRT 1)
SDMA  |0-14 ug/dL X A TR EE I = ) ALB 2.2-3.9g/dL BEXREEREBRRK - RIAR
PHOS [2.5-6.8mg/dL | 7.5 BNEBRRIE (RGRRFZE) BUN 7-27 mg/dL 48 H{EE M
CA 7.9-12.0 mg/dL EhEA D W EN (AR F:E)
BhES - ERERK!
ALB 2.2-3.9 g/dL ( PLN ) - USG: 1.013
BREER EHERKUER

CHOL  |110-320 mg/dL ( PLN ) -

FRBES REWAAS

i : SEER RIS AIEET
RAREZZEN  [BAA%  |[BAEc R e e e e
ALB  [2.23.9g/dL TS AIDAE & ey r— -
Al 10125 U/L e CREA 0.5-1.8 mg/dL 3.3 ?,.\%m%z@,%se(‘qm) » BRK
ALP 23-212 U/L NEEpE = PHOS 2.5-6.8 mg/dL 75 FEMBRIEER
TP 5.2-8.2 g/dL FF B & B IhBE ALT 10-125 U/L 3 82 B R T
GGT 0-11 U/L fEEPEZE ALP 23-212 U/L FEEHERGAT - FEBIHE
GLU 70-143 mg/dL R h e = & & R INBE GGT 0-11 U/L FEEREMRNT - REIEFHE
BUN 7-27 mg/dL A8 BT & B IheE CHOL 110-320 mg/dL FFESPERENT - EBMEE
TBIL 0.0-0.9 mg/dL EMNTE - IEBEE AMYL 500-1500 U/L 2P 1 B 72 PR Bl = (FA BCCreastfdh)
CHOL  [110-320 mg/dL Fi S AINEE - HEFEMH = LIPA 200-1800 U/L Ay 2 1 IR i 7R (& FcCreasf 1)
IREEAAS

BAER 2EE[ Bl R Al EE R
AMYL 500-1500 U/L WRE1E 1S (BB B mFIE)
LIPA 200-1800 U/L WRRE RS (BB E R FE
CREA 0.5-1.8 mg/dL 21 B 44 IK B2 188 % (GFR) \
GLU 70-143 mg/dL ff 38 fE (R @ #510)) (B ECALBHIEE) o . alpnormal
CA 7.9-12.0 mg/dL FHESIE (R MM RIERIE ~ BRK) SNAP ePL:
ALB 2.2-3.9 g/dL FHESRE (M @ E51E)(FEACALBHIE)
ALT 10-125 U/L FEE (FF3K) - CRP: 2 W‘@/M
ALP 23-212 U/L FRESE (BF3% - BEEK)
GGT 0-11 U/L FRESE (BF3% - BEEK)
TBIL 0.0-0.9 mg/dL FESE (B35 - BEEK) ,
CHOL 110-320 mg/dL FESE (B35 - BEEK) Io=RXX




B THREAIET(L: = miRlk Thas

BWEL SEER - CREHASKEMNED  » KEEE USG(IEET)
- RIEE MY KRN LRYEE

Glomerulus '222';1123;'2! . [M#¥LEEE: 1.008 ~ 1.012 (5LL
& R)

- [FEREEE
¥3: >1.030
S >1.035

Proximal
tubule

capsule
Glucose

—==)Filtration
~=m) Secretion
N
~==)Reabsorption ——
B R S

(From Thibodeau GA, Patton KT: Anatomy & physiology, ed 5, St Louis, 2003, Mosby.)



Case 3 Gaykey [o|f&8

Jun 8 2018:
« CREA: 3.1 mg/dL
« SDMA: 69 ug/dL

Jun 11 2018:
« CREA: 3.6 mg/dL

Creatinine - SDMA: 61 ug/dL

USG: 1.013 USG: 1.008

BUN

W




Case 3 Gaykey /& EEI 1 Z 3

Step 3: A&

EERIR R

SIFTALS TR W R L a0
& - Treatnine SN
SRWOEMROBET

- WBERT @2
106 ~ © 2017 IDEXX Laborator WSROI -
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Case 3 Gaykey |2

TM18 TN1ME

Chemistry 11T A EFETR_
» Glucoze 129 0 - 143 gL [ I I
¥ Ao |DEXNX SDMA * 8

[ElLeamn Mare
* % Creatinine 36 05 - 1.8 g/l [ I T
* N BUN 48 7- 27 gl | | I
> BUIM: Creatinine 14

Ratio
> Phosphorus 48 2568 mgfdl | I |
» Calcium 14 79 -12.0 mgidl [ I I
» Sodium 149 144 - 160 ramoliL | | |
» Potassium 45 15 - 5.3 mmaliL | I |
b Ma: K Rato EE!
» Chlaride 110 109 122 ranoliL | i |
¥ Tatal Brocein 74 532-E32 ghdl [ I I
¥ Albumin 28 22-39 gidl [ I I
» Globulin 45 2545 gl | | |
> Albumin: Globulin 0s

Ratio
PO AT 21 10 - 125 LWL [ I I
¥ Ve OALP 286 13-Maun [ I ]
¥ GET z o-11 UL
» Bilirubin - Tozal 04 0ul - 03 gl
¥ Cholesterol 451 110 - 320 mgrdl [ I I
¥ Amylaze 1.059 500 - 1,500 LWL [ I I
» Lipase 510 200- 1,800 UL | I |

209 rrelkg

Osmolalicy

a4



Case 3 (Gaykey) Jul 11 2018

ENEHEEEN  [ANeR  aNE BRRARS
i\l = 58 [6 HlEa ;\n\ 7T< ‘:I —
CREA |05-1.8mg/dL | 3.6 B 44 IREEIB MR (GFR) wARE 2EER |RABR WA _ _
BUN 7-27 mg/dL A8 RRERE TS R (GFR) TP 5.2-8.2 g/dL 15 18 S RE IS AR B8 UM K (FE FCALBEYAE)
SDMA  [0-14 ug/dL X A TR EE I = ) ALB 2.2-3.9g/dL BEXREEREBRRK - RIAR
PHOS [2.5-6.8mg/dL | 4.8 € 7.5 [B/NEBRU (ZGFRRT L) BUN 7-27 mg/dL 48 HiEE L
CA 7.9-12.0 mg/dL B Bt A 70 0 s B (PR ACMBFIEE)
BWIES - ELERK| « USG: 1.008
ALB 2.2-3.9 g/dL ( PLN) .
i1 EAERE EAERKESR * SDMA: 61

CHOL  [110-320 mg/dL ( PLN) T

FRBES EEMAAES

— i Z2EER il ki g8
RAREZZEN  [BAA%  |[BAEc R e e e e
ALB  [2.23.9g/dL TS AIDAE & ey r— -
T 10125 U/L e CREA 0.5-1.8mg/dL | 3.6 ?,.\%:Ij?n%z@/JELFEFR) * BROK
ALP 23212 UJL 586 EEME = PHOS 25-68mg/dl |48 &7 Tﬁﬁaﬂﬂﬁﬁaﬁ?"iﬁ%
TP 5.2-8.2 g/dL JFF B & B T BE ALT 10-125 U/L BEEE AR AT
GGT 0-11 U/L BEIEPE ALP 23-212 U/L 286 FEEHERGAT - FEBIHE
GLU 70-143 mg/dL FiEERE RINEE GGT 0-11 U/L FEERRARAT - AEEPHE
BUN 7-27 mg/dL A8 BT & B IheE CHOL 110-320 mg/dL | 451 FFESPERENT - EBMEE
TBIL 0.0-0.9 mg/dL MEMNR - IEEHEE AMYL 500-1500 U/L 2P BT BR B R (FBACCreasT )
CHOL  [110-320 mg/dL | 451 TS R IhEE - IREMEE LIPA 200-1800 U/L AT B BRI IR (A B CreasT )
R R S

WRAER 2EE™ BRASR R
AMYL 500-1500 U/L IREEIE S (BB ERAIE)
LIPA 200-1800 U/L RiEES (BB ERFE
CREA 0.5-1.8 mg/dL 2R B 443K AS 188 2R (GFR) \
GLU 70-143 mg/dL ff 38 fE (R @ #510)) (B ECALBHIEE) o - normal
CA 7.9-12.0 mg/dL B (RAAMRERIE - BRK) SNAP PL:
ALB 2.2-3.9 g/dL 88 fE (R @ #51E) (BB ECALBFIEE)
ALT 10-125 U/L OB (FF3K) e CRP: 16.3 mg/oLL
ALP 23-212 U/L 286 B8 (BF3K ~ IBER)
GGT 0-11 U/L B8 (BF3K ~ IBEER)
TBIL 0.0-0.9 mg/dL BEEE (BF3K ~ IBER) ,
CHOL 110-320 mg/dL 451 BEEE (BF3K ~ IBER) IS=XX




Case 3 Gaykey [o|f&8

ALP

/

C-Reactive Protein (CRP)

Phosphorus

WBC

109 © 2016 IDEXX Laboratories, Inc. All rights reserved. Bm



Case 3 Gaykey [o|f&8

Urinalysis &
71118 11:45 AM 21818
10:01 AM

TEST RESULT REFEREMNCE VALUE
Collection Cystocentesis Cystocente...
Caolor Straw Straw
Clarity Clear Clear
Specific Gravity 1.008 1.013
pH 6.5 6.0
Urine Protein 30 mg/dL 30
Glucose 300 mg/dL 100
Ketones neg neg
Blood / 250 Ery/pL 250
Hemoglobin
Bilirubin neg neg
Urobilinogen norm nomm
Leukocyte neg neg
Esterase

TEST RESUILT REFEREMCE VALUE

Urine Creatinine 28 mg/dL 13

Unne Protein [} mg/dL 62

Urine Protein: 285 1.89 T

Creatinine Ratio

Bl B SV
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Al

- ﬁl’:’lﬁ(%ﬁﬁﬂ%)
- REMEEIE

Glomerulus \ Peritubular . n%‘ﬂz
capillaries

k)r hJI

B EEX
)5_1

B=
o ZEEIILE

Distal

g ALB BIRR Kk - SHEBYBEREWEE -
| SEMGIRIEE % - SR E TR -

Proximal
tubule

capsule
Glucose

~=m)Filtration
~=m) Secretion
~==)Reabsorption _

(From Thibodeau GA, Patton KT: Anatomy & physiology, ed 5, St Louis, 2003, Mosby.) e
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Mo
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ju ]|

iy
H

. BAR (BB
- 2UB/NEIES
Peritubular x . BEMYE
capillaries
. GREISANEESE
o KYE
o TR

Glomerulus

Distal

Proximal

capsule
Glucose

~=m)Filtration
~=m) Secretion K
~==)Reabsorption

(From Thibodeau GA, Patton KT: Anatomy & physiology, ed 5, St Louis, 2003, Mosby.)




BISHIETE L sakeeiae. B/EDEe

I

Glomerulus

= RRIESZMER (FR&FEFHR)

- FRE&EH (protein):

S UDUIU
capillaries

= TIEERIEE - TR -

Glucose

= UPC (E=R&ER)
« Upro/Ucrea
- FHIRFEZEN - BEHE

—==)Filtration
~=m) Secretion &
=) Reabsorption

(From Thibodeau GA, Patton KT: Anatomy & physiology, ed 5, St Louis, 2003, Mosby.)

a4
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Bia{E T h: s gias

= REICBHRL (RS ELE)
- [R¥E (glucose):
= . BN\EERUINEESES
oy . A
= . SEESME

Glomerulus eTTiubUIC
capillaries

Proximal

capsule
Glucose

- B&ER (pH): B s

/ - pH5.0~7.0

B pHIEREE <

“

—==)Filtration
~=m) Secretion &
=) Reabsorption

(From Thibodeau GA, Patton KT: Anatomy & physiology, ed 5, St Louis, 2003, Mosby.)

114  © 2016 IDEXX Laboratories, Inc. All rights reserved. Dm



S IHEERIETE L =hveiamE.

" RIEWE (RRIMERE)
. FRIEVHE(Cast): BUE MR R VB -

~=)Reabsorption

hibodeau GA, Patton KT: Anatomy & physiology, ed 5, St Louis, 2003, Mosby.)

TISBCARECE - ETHIERN S -

4 (@ ' B 4 2
o u
. ’/\ .'.ez
v .“,’ . : : o 1
n ~ “._'_‘.l‘-\;.' °
:l . e '...“.\ |
N % : J C y
Figure 13 Hyaline cast (borders outlined) Figure 14 Granular (left) and mixed waxy Figure 15 Waxy cast

and granular (right) casts

115 © 2016 IDEXX Laboratories, Inc. All rights reserved. :.:M



Peritubular
capillaries

BURERIETAL: B EEs. JE

= RIEBE (BEMERR)

+ AL MER: SAE 2 FEE B AG
= Yiiikz e

+ B R BISERLLE - TR -

-

Figure 1 Erythrocytes and one squamous Figure 2 Erythrocytes and two leukocytes
epithelial cell (black arrows)

Figure 4 Many rod-shaped bacteria
100x objective field of view shaped bacteria (black arrowheads)



Case 3 Gaykey [o|f&8

=UBATSYEE A ANEEmE - B8

=RVETE

5T
2. MEMEERTE - FERIAEAATN O BE {# 32 1iE

3. ERMER - EBREANESE -

117  © 2016 IDEXX Laboratories, Inc. All rights reserved. |=|=M



Q&A



- 10y/o =%

 Unclear CKD history for several years.
« Normal ASUD and on k/d diet.

« PE: BCS: 8/9, well-hydration

119 © 2016 IDEXX Laboratories, Inc. All rights reserved.



120

Hematology

3/7/18 3:11 PM

TEST
RBC
Hematocrit
Hemoglobin
MCV

MCH

MCHC

RDW

% Reticulocyte
Reticulocyte
WBC

% Neutrophil
% Lymphocyte
% Monocyte
% Eosinophil
% Basophil
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil
Platelet

PDW

MPV

¢ Plateletcrit

RESULT
7.38

46.1
16.1
62.5
21.8
34.9
19.6
0.5
38.4
7.9
69.6
18.0
7.5
4.4
0.5
5.5
1.42
0.59
0.35
0.04
413
14.6
10.3
0.43

REFERENCE VALUE
5.65 - 8.87 M/uL

37.3-61.7%
13.1-20.5 g/dL
61.6-73.51L
21.2-259pg
32.0 - 37.9 g/dL
13.6-21.7 %

%

10 - 110 K/l
5.05 - 16.76 K/uL
%

%

%

%

%

2.95 - 11.64 K/uL
1.05 - 5.1 KiyL
0.16 - 1.12 KjuL
0.06 - 1.23 K/uL
0-0.1 KL
148 - 484 K/uL
9.1-19.41L
8.7-13.2fL
0.14 - 0.46 %

RETICS
PLT

WBC
RBC_FRAG
RBC

EOS
URBC
LYM
BASO
MONO
NEU



121

Chemistry (

So0pm

v vV vV VvV vV Vv Vv Vv v v vV v v

v

v

>

5

Glucose
Creatinine
BUN

BUN: Creatinine
Ratio

Phosphorus
Calcium
Sodium
Potassium
Na: K Ratio
Chloride
Total Protein
Albumin
Globulin

Albumin: Globulin
Ratio

ALT

ALP

i)

1.2

13

11

3.7

11.0

152

4.0

39

114

7.6

3.4

4.2

0.8

63

85

70 - 143 mg/dL
0.5- 1.8 mg/dL

7 - 27 mg/dL

2.5-6.8 mg/dL
7.9-12.0 mg/dL
144 - 160 mmol/L

3.5-5.8 mmol/L

109 - 122 mmol/L
5.2-8.2 g/dL
2.2-39g/dL

2.5-4.5g/dL

10-125 U/L

23-212 U/L




GGT
Bilirubin - Total
Cholesterol

Amylase

v vV VvV Vv Vv

Lipase
Osmolality

SNAP cPL

0

0.2
271
1,093
2,571
301

normal
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0-11U/L

0.0 - 0.9 mg/dL
110 - 320 mg/dL
500 - 1,500 U/L
200 - 1,800 U/L

mmol/kg
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6/26/18 ‘;
Chemistry 11:29 AM
> IDEXX SDMA 410 0-14 pg/dL [
[*] Learn More
> W Creatinine 1.7 0.5- 1.8 mg/dL [ [}
> W BUN 13 7 -27 mg/dL | [
> BUN: Creatinine 7
Ratio
> Phosphorus 4.5 2.5- 6.8 mg/dL

123
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s the SDMA result above 14 pg/dL”

YES NO

SDMA Abnormal 14 pg/dy) SDMA Abnormal 14 pg/dl) SDMA Normal,

Creatinine normal Creatinine abnomal Creatinine normal

Early kidney
disease unlikely

g05R SDMA RHLERET (Creatinine) ME#HEZEAZEEMEA - AEBRINGERTTERRIFH - FiET
R AOPRIR DT A b SR IEAE IR A T ELth B BRI A RO E R -
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To diagnose early CKD

k
¢
U

= =

E5

4

° U P C One or more of these diagnostic findings
o Creatinine o

[
S
m
I_I_
=11
M
3 \
i

Jun'11 Jun'12 Jun'13

" Persistent increased £ SDMA >14 jg/dL

- Abnormal kidney imaging

v

O Persistent renal proteinuria
UPC >0.5 in dogs; UPC >0.4 in cats

06 07

1.0

Sept 15 Oct'15 Nov '15

Urine protein to creatinine (UPC) ratio

125 © 2016 IDEXX Laboratories, Inc. All rights reserv:

OR

To diagnose more advanced CKD
Both of these diagnostic findings

Increased creatinine and SDMA concentrations 0

Creatinine | i "I

SDMA | { l

Results of both tests should be interpreted
in light of patient’s hydration status

US

Urine Urine ©
specific gravity specific gravity
<1.030 <1.085
1.008
1.008



DOG
Nutrient
Dry Matter
%

Caloric content

Protein
Fat
Crude Fiber

Carbohydrate /
NFE

Calcium
Phosphorous
Sodium
Potassium
Magnesium
Taurine

Carnitine

Vitamin E

Vitamin C

Total Omega-3
FA 126

3988

14
18
3.4

47.1

0.4
0.2
0.35
0.6
0.09

© 2016 IDEXX Laboratories

Farmina
renal

3781

13.0
15
1.4

0.6

0.25
0.15
0.60
0.06

k/d® +

Mobility

4068

15.3
23.6
3.9

53

0.62
0.29
0.19
0.68
0.121

226.0ppm

563 IU/Kg

92 PPm

Qh%. All rights reser§é§.1

k/d®
Canine

4050

15.5
23.0
1.7

54.5

0.86
0.33
0.19
0.84
0.144

730 1U/kg
126ppm

0.95

g/d®
Canine

3634
18.3
11.3
0.9

65.3

0.59
0.43
0.20
0.71
0.077

261 1U/Kg

0.83

h/d®

Canine

4129

18.5
20.6
1.9

54.5

0.70
0.53
0.08
0.80
0.122
0.14

606 1U/Kg

255ppm

Adult

Original

3659

24.5
15.0
2.2

52.7

1.00
0.74
0.30
0.70
0.114
0.11

729 1U.kg

304ppm

0.64

Adult 7+

Original

3666

19.6
14.9
2.4

58.0

0.79
0.67
0.26
0.70
0.120

748 1U/kg

280ppm

0.48
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IDEXX  CREATININE
SDMA™

e
oS

0
00

kR

JUR SONA RAVEHE (Creatinine) MEHZASEREN » BEBRINGER TER RN - Bebo%
BNRRTURBERRAT IR BRERIER

YR SDMA #7E  (BRABEETAEEZSEE/MA - SDMA BAMEERNAEE 2 —EE SR BRINAEEE »
E# SDMA RRARAIBRINGETEE » EAZAAZEDE - AEE rIAERXFAINEEREK » BENARTE
RBRENPIERED - SDMA ERMMETMERE - UREMEBRRPIEN - BZET—ExBNRRS

HAFHERELEE - ERRAEMBRRRNER - ARERHTHNER » FHE
idexx.com/SDMAalgorithm e

JIR SDMA EAEZEEMAIL BRI ERASHN - BRGERESTER - SODMA FABEE A RERRZEY
FRRARRMTE  SERGE2EERE LRMNTKE ; ErEEERIFOREEMBERRRNR - BERTAER
HRRE— - FFRIDRELER - MIASEENS  HIBRFHETASERE2SEME - B IERERARE

o e AMRIVIREEA BIRHR - BEIFIA SRBMET —EZBNRBRSTATERELLE « BERAHM
B RRRAVGER -

S0R SDMA RAVEFWELZIRFA SRS » BEFIAER BHRRBBRNTY - BZET—ETENRERS
WAFHMEAR B RIEE « EARIHAtBRZRAOER - ARRETHNEN - FRE
idexx. com/SDMA_algorithm °
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/" New
A . .7y Kdney function
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BHKRERT48BRRAE WRRFT27@RERL

48.- 21

ek

SOMARRIRBHIEF48BERRUNAERR  LANNEF2/BRER
SRR RETERBOFERBERBMR - WIERBTWOBE -

17 months
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loss of function




EIKBSDMAZ 18

100%
bSDMA ]ustI
p— exoa SDMA increased,
80% creatinine increased
60%
SDMA increased,
creatinine normal
40%
B SDMA normal. creatinine increased
20%
SDMA normal,
creatinine normal
0%

<ly 1-5 6-9 1011 1213 18+
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W BESDMAZ &

100%
SDMA Just SDMA increased,
above normal iy :
creatinine increased
80%
SDMA increased,
creatinine normal
60% SDMA normal, creatinine increased
40%
SDMA normal,
creatinine normal
20%
0%

0-8mo 19mo-6y 7-9 10-1 12 13 14 154

N=537,814
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Feline
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Without With
IDEXX SDMA™ IDEXX SDMA™
n = 1,107,146
Creatinine

Up to

15%

loss of kidney
function

Canine

2.9X |

more

Without With
IDEXX SDMA™ IDEXX SDMA™

n = 2,524,031

SDMA

As little as

25%

loss of kidney
function




Take Home Message
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