Christian
Doppler
Laboratory

MEDIZINISCHE
m UNIVERSITAT
WIEN

nnnnnnnnnnnnnnnnn

Potential biomarkers
for chronic kidney disease

Diana Lebherz-Eichinger
3rd of october




Christian ‘

Laboratory Background WIEN
Course of —
Chronic kidney disease E:::m lications

//T

Increased ceII death and counterregulatlon

—F
"f-r:ﬂrmal |ﬂ¢;'i3515 ﬂm%@ IGFH%\1 _'} Eﬁ’ﬂﬂ Death )
Screaning for CKD risk Diagnosis Estlmate Replacement
CKD factor and treatment, prograssion, by diabysis
risk factors raduction,  treat comorbid treat complications,  and transplant
scraaing for conditions, pramare for
KD slow prograssion raplacemant

rJ' l-l-

007 Intemational Socaty of Naphrology

Sourca: Kidnay Int &




Christian
Doppler
Laboratory

MEDIZINISCHE
m UNIVERSITAT
WIEN

uuuuuuuuuuuuuuuu



http://www.novusbio.com/sites/default/files/Cytokeratin 18 Antibody (1E1)-Immunohistochemistry-Paraffin-NBP1-47817-img0006.jpg

Christian
Doppler
Laboratory

MEDIZINISCHE
m UNIVERSITAT
WIEN

for
Cardiac and Thoracic
Diagnosis & Regeneration

http://Amww.novusbio.com/Cytokeratin-18-Antibody-1E1_NBP1-47817/workingwith.html

—_— T


http://www.novusbio.com/sites/default/files/Cytokeratin 18 Antibody (1E1)-Immunohistochemistry-Paraffin-NBP1-47817-img0006.jpg

Christian
Doppler
Laboratory

Background — CK18

MEDIZINISCHE
m UNIVERSITAT
WIEN

uuuuuuuuuuuuuuuu

Intermediate filament protein

ublqmtous expressed by epithelial
and parenchymal ceIIs



http://www.novusbio.com/sites/default/files/Cytokeratin 18 Antibody (1E1)-Immunohistochemistry-Paraffin-NBP1-47817-img0006.jpg

Christian
Doppler
Laboratory

Background — CK18

MEDIZINISCHE
m UNIVERSITAT
WIEN

for
Cardiac and Thoracic
Diagnosis & Regeneration

Necrosis

10 s

total CK-181 Serum Ievels

http://www.hg-kempen.de/bilder/Blutroehrchen.jpg

—_—


http://www.novusbio.com/sites/default/files/Cytokeratin 18 Antibody (1E1)-Immunohistochemistry-Paraffin-NBP1-47817-img0006.jpg

Christian
Doppler
Laboratory

Background — CK18

MEDIZINISCHE
m UNIVERSITAT
WIEN

for
Cardiac and Thoracic
Diagnosis & Regeneration

& b‘l":c“.'"
il % Apoptosis

CK-18 ~ ___ total CK-18 cleaved
by caspases 3, 7 and 9

Necrosis

. http://asterix.cs.gsu.edu/~weber/caspase.html

L) ~

total CK-181 Sérum levels Caspase cleaved CK-181

http://www.hg-kempen.de/bilder/Blutroehrchen.jpg



http://www.novusbio.com/sites/default/files/Cytokeratin 18 Antibody (1E1)-Immunohistochemistry-Paraffin-NBP1-47817-img0006.jpg

Christian
Doppler
Laboratory

Background — CK18

MEDIZINISCHE
m UNIVERSITAT
WIEN

for
Cardiac and Thoracic
Diagnosis & Regeneration

CK -18 as biomarker for CKD?

comparison .
P Albumin

http://mww.pharmaceutical-technology.com/projects/chitose/chitose2.html

S

—



http://www.novusbio.com/sites/default/files/Cytokeratin 18 Antibody (1E1)-Immunohistochemistry-Paraffin-NBP1-47817-img0006.jpg

Christian
Doppler
Laboratory

Background — CK18

MEDIZINISCHE
m UNIVERSITAT
WIEN

ccccccccccccccccc

CK -18 as biomarker for CKD?
comparison

CK -18 Albumin
-8, ‘J’;J?’ '
430 AA |
: 66 kDa
cck 18, 30 AA ’ 585 AA

' . . . . 0 .
é- Marker for cell death Mikroalbuminurie: 7 % ‘.

,,& Elevated in urine
' - of patients with CKD?
R ¢ =

http://mww.pharmaceutical-technology.com/projects/chitose/chitose2.html

S

— —



http://www.novusbio.com/sites/default/files/Cytokeratin 18 Antibody (1E1)-Immunohistochemistry-Paraffin-NBP1-47817-img0006.jpg

Christian
Doppler
Laboratory

Results — CK18

total CK -18 levels
In 120 patients + 20 controls

MEDIZINISCHE
m UNIVERSITAT
WIEN

for
Cardiac and Thoracic
Diagnosis & Regeneration

Serum

2000 - p<0.0001
’ p=0.0089 -

o 1600 ! p<0.0001 : !
S ns .
-~ I ns 1
o 1200 ——
5 :' )
5 8001 | : _ ;
<] L s T e

400 — v . o :

v L] LI L] L] ]
Healthy CKD1 CKD2 CKD 3 CKD 4 CKD5



Christian
Doppler
Laboratory

Results — CK18

total CK -18 levels
In 120 patients + 20 controls

MEDIZINISCHE
UNIVERSITAT
WIEN

for
Cardiac and Thoracic
Diagnosis & Regeneration

Serum

20007 p<0.0001 800 - Urine

: L. 0oe ' : p=0.0004 |
1 . ns

< 1600 r.::o.oom : ; S ol . I

:" " ns 1 ) : _ |

< 1200{ —— - — '

5 ; : % 400 —

© 800 - - = o :'= 2

g SR S S s ) :

S o] T = E D g 200- LT

’ 0 e [N

v L] LI L] L] L) .l. I ; L] T L)
Healthy CKD1 CKD2 CKD3 CKD4 CKDS5 Healthy CKD1 CKD2 CKD3 CKD4 CKD 5




total CK18, U/L

Christian
Doppler
Laboratory

for
Cardlac and Thoracic

Diagnosis & Regeneration

Serum

In 120 patients + 20 controls

Results — CK18
total CK -18 levels

MEDIZINISCHE
UNIVERSITAT
WIEN

0y

- Urine
2000 - 00001 800
T - . p=0.0004
p=0.0089 : i |
1600 - . p<0.0001 _ J 6004 |
ns R S ; I \
1 ] ns 1 i m‘ ns 1
1200 —— ; S — '
: . ¥ 4004 r——
< . . 5
800 - ) _ ; P s | |
S T & xS T £ 200+ : .
4004 =7 : " . : .
E .. B
0 ! T T T T T 0 ‘.I.‘ T | .T' ';. T
Healthy CKD1 CKD2 CKD3 CKD4 CKD5 Healthy CKD1 CKD2 CKD3 CKD4 CKD5
=
= 30 r p<0.0001
2 gg <0.0001 l
Q I 1
5 154 os ,
X 10 ns
o mns 1
=} 4o —
-
S 3- |
g 2-
§ olmgim S e o R

Healthy CKD1 CKD2 CKD3 CKD 4 CKD 5




Doppler

Sensitivity

Sensitivity

Christian

Laboratory

for
Cardiac and Thoracic
Diagnosis & Regeneration

erum total CK18 - Stage 3 or higher

1.0

0.8 +

g
o

1
>

AUC 0.749

1,0

02} (0.645-0.853)
p<0.001
0005 02 0.4 06 0.8
1 - Specificity
Urine total CK18 - Stage 5
1.0
0.8}
0.6}
0.4
AUC 0.799
0.2 (0.695-0.903)
p<0.001
0.0 0.2 0.4 0.6 0.8

1.0

1 - Specificity

Sensitivity

Sensitivity

Results — CK18

ROC curve analysis
total CK-18 levles

MEDIZINISCHE
UNIVERSITAT
WIEN

0y

Serum total CK18 - Stage 5

1.0
0.8 1
0.6 f
0.4}
AUC 0.690
0.2H (0.584-0.796)
p<0.001
0.005 0.2 0.4 0.6 0.8 1.0
1 - Specificity
Albumin - Stage 5
1.0
0.8
0.6
0.4
AUC 0.727
o (0.556-0.898)
p=0.015
0.0 . . ; ,
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity




Christian
Doppler
Laboratory

Results — CK18

MEDIZINISCHE
m UNIVERSITAT
WIEN

uuuuuuuuuuuuuuuu

Findings in patients with CKD
- summary



Christian
Doppler
Laboratory

Results — CK18

MEDIZINISCHE
m UNIVERSITAT
WIEN

uuuuuuuuuuuuuuuu

Findings in patients with CKD
- summary

» caspase cleaved CK-18 NOT elevated in serum or urine



Christian
Doppler
Laboratory

Results — CK18

MEDIZINISCHE
m UNIVERSITAT
WIEN

uuuuuuuuuuuuuuuu

Findings in patients with CKD
- summary

* caspase cleaved CK-18 NOT elevated in serum or urine

» total CK-18 significant elevated in serum and urine



Christian
Doppler
Laboratory

Results — CK18

MEDIZINISCHE
m UNIVERSITAT
WIEN

uuuuuuuuuuuuuuuuu

Findings in patients with CKD
- summary

» caspase cleaved CK-18 NOT elevated in serum or urine
» total CK-18 significant elevated in serum and urine

— indication for increased necrotic cell death
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Heat shock proteins

as biomarkers for CKD?

Wisniewska M, Lehtio L, Arrowsmith C.H., et al. Hsp70 protein 6. www.thesgc.org 2008
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* Inhibit apoptotic pathways
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- Inhibits caspase activation

- Anti-oxidant qualities
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* Cellular defense mechanisms

* Inhibit apoptotic pathways

HSP27: 27kDa
- Inhibits caspase activation

- Anti-oxidant qualities

HSP70: 70kDa
- Inhibits intrinsic and extrinsic pathways
- Inhibits cell damage by urea in vitro
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Heat shock proteins

* Cellular defense mechanisms

* Inhibit apoptotic pathways

HSP27: 27kDa
- Inhibits caspase activation

- Anti-oxidant qualities

HSP70: 70kDa

- Inhibits intrinsic and extrinsic pathways

- Inhibits cell damage by urea in vitro

- Unchanged serum levels in children
with CKD (Musial et al. 2010)

- Decreased expression in blood monocytes
of adults with CKD (Marzec et al. 2009)
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HSP70 levels

Urine (119 patients, 23 controls)
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Serum levels: technical limitations,
data for remaining 42 patients not significant

Fractional excretion: significant elevated in stage 5 (p = 0.0027)
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» total CK-18 significant elevated in serum and urine

— indication for increased necrotic cell death

”« Heat shock proteins significant elevated in serum and urine

— counterregulation to increased systemic stress levels
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All patients CKD 1 CKD 2 CKD 3 CKD 4 CKD 5 Controls
120 10 (8.3%) 23 (19.2%) 41 (34.2%) 27 (22.5%) 19 (15.8%) 23
Age (years) 59 (19-88) 36 (19-61) 50 (19-80) 63 (23-78) 61 (29-88) 65 (20-81) 30 (21-67)
Gender (male/female) 67/53 7/3 9/14 27/14 15/12 9/10 15/8
Kidney disease
Glomerulonephritis 30 4 7 13 7 3
Polycystic kidney disease 16 2 3 8 2 1
Vascular nephropathy 26 2 5 7 8 4
Interstitial nephropathy 5 1 1 1 2
Bilateral nephrectomy 2 1 1
Urine stasis 5 1 1 1 2
Unknown 36 2 5 11 8 6

Serum creatinine (mg dL™ ") 1.84 (0.72-6.88) 0.90 (0.72-1.03)
Blood urea nitrogen (mg dL™ ') 319 (7.1-91.2) 12.6 (7.5-17.6)
Urine creatinine (mg dL 1) 69.2 (12.7-294.5) 69.1 (22.7-252.9)

Urine urea (mg dL— 1) 844 (247-2557) 948 (336-1814)
Urine protein (gL~ 1) 0.2 (<0.05-6.94) 0.06 (<0.05-0.21)
GOT (UL 22 (9-88) 24.5 (15-88)
GPT (UL Y 21 (=3-98) 29.5 (11-75)
Gamma-GT (UL 1) 28.5 (9-561) 38.5 (13-561)
IDH (UL 1Y) 183.5 (81-333) 157.5 (147-289)

0.99 (0.77-152)  1.62 (1.02-2.34)
13.9 (7.1-334) 305 (11.6-64.1)
77.3 (14.8-2435) 78 (12.7-294.5)
976 (247-2557) 923 (291-2464)
0.1 (<0.05-4.45) 0.1 (<0.05-2.79)

22 (12-62) 26 (14-57)
20 (11-72) 25 (9-63)
25 (10-134) 36 (9-472)

172 (129-297) 195 (92-333)

2.73 (2.04-3.89)
51.2 (23.8-91.2)
60.9 (29.3-172.1)
854 (267-1370)
029 (<0.05-3.46)
22 (9-60)

17 (6-51)

27 (10-303)

197 (81-285)

5.00 (3.47-6.88)
63.3 (31.9-87.3)
41,65 (17.7-108.2)
647 (273-1381)
1.07 (0.05-6.94)
18 (10-69)

15 (<3-98)

24 (13-346)

185 (109-259)

0.99 (0.77-1.20)
13.1 (8.2-20)

Date are given as median with range; CKD, chronic kidney disease.
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Fig. 2. Panel A: Total urine protein and total urine CK-18 correlated significantly using
Spearman's rank correlation coefficient (Spearman's r=05178, p<0.0001, 119 pairs).
The X as well as the Y-axis is given as log scale. Panel B: Urine albumin and total urine
CK-18 correlated significantly using Spearman's rank correlation coefficient (Spear-
man's r=04377, p=0.0001, 119 pairs). The X as well as the Y-axis is given as log scale.



Correlation of HSP serum and urine levels with clinical and kidney function parameters.

HSP27 serum

HSP27 urine

HSP70 urine

Age (119 pairs)

Estimated glomerular
filtration rate (119 pairs)

Total urine protein (118 pairs)

Urine albumin (92 pairs)

Creatinine clearance (33 pairs)

CRP (118 pairs)

r=0.3625,p <0.0001

r=-0.5414, p <0.0001

r=0.3599, p < 0.0001

r=0.3244, p = 0.0016

r=-0.595, p=0.0003

r=0.2804, p =0.0021

r=-0.1249,p =0.1760

r=-0.01213, p = 0.1887

r =0.2364, p = 0.0100

r = 0.1935, p = 0.0645

r=-0.2697,p=0.129

r=0.04044, p = 0.6637

r=-0.04412, p = 0.6338

r=-0.1770, p = 0.0541

r=0.2187,p=0.0174

r = 0.1055, p = 0.3170

r=-0.2635,p=0.1385

r=0.01164, p = 0.9005




