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Abstract  Heart and kidneys share the responsibility of preserving the hemodynamic stability and
blood perfusion under the control of hormonal and nervous regulation. There is a bidirectional and complex
communication that exists between the cardiac and renal systems, which is chemical, physical, as well as
biological. Cardiorenal syndrome (CRS) is defined as a clinical condition of the dysfunction of either the
heart or kidneys amplifies the failure progression of another, it is divided into five subtypes, its complexity
mechanism and high mortality attract our attention. The research progress in recent years to the definition
and subtype, pathogenesis, associated-biomarkers and treatment of CRS were introduced in this paper.

Key words Cardiorenal syndrome; Defination and subtype; Pathogenesis; Associated-biomarkers;

- 833 -

Treatment

Ledoux 1951 cardiorenal filtrationrate  eGFR 60 ml - min! - 1.73m? !
syndrome CRS (i chronic kidney disease CKD

2005 Bongartz [ CRS CKD 746238 d
CKD CKD
CRS Kaplan-Meier (3]
CRS cardiovascular disease
CVD CKD
KDOKI
CKD 10 CHF
ADHERE 270 100 000 20% CKD CVD
30% 10 30 CKD
20% 44% 51%
2 mg/dl 754 congestive CVD 9%
heart failure CHF CRS
glomerular 2008 Ronco M CRS
filtration rate  GFR Iml-min' - 1.73m? ! 5 CRS CRS
1% 115
estimated glomerular
48 h
DOI:10.3877/cma.j.issn.1674-0785.2015.05.030
400016 CRS

Email: dxgexm@163.com



-834 - ( )2015 3 9 5

Chin J Clinicians(Electronic Edition),March 1,2015,Vol.9.No.5

CRS 3. 1 RAAS
ADQI TNF-o0 IL-6 TGF NF-xB
MCP-1
CHF
CRS
AKI RAAS C
CRS
29% NO ROS ROStT NO|
AKI
2
CRS
CKD CVD
CKD
10 20 CKD 5]
CKD CKD
3
/ CRS
CRS
CRS CRS
1 1 1 CRS
525
2576
- - Kaplan-Meier Cubic Spline
RAAS 136
25.6% 54
34.6% P=0.0003
6 9
7 CRS
3 2. CRS (8]
552 408
144
52 28
2. / 58.34% CRS 25
15 65.22% CRS



)2015 3 9 5 Chin J Clinicians(Electronic Edition),March 1,2015,Vol.9.No.5

TAPSE

CRS

CKD
FGF-23
D3

FGF-23
FGF-23

hypertrophy LVH

LVH
LVH

FGF-23

[14]

[15]

4.N
88

NT-proBNP
[16]

C CysC N-
-18

cTn
IL-1 IL-6
CRS

- 835 -

CRS
RVFAC
0.008  0.042 1. CRS
[18] CRS
1
AKI
23 FGF-23
CVD 0] AKI KIM-1 ¢cCysC
AKI 2
CRS
CKD ACEI/ARBs ACEI
ACEI w3 CRS
- p
left ventricle 4
Faul [0
FGF-23 CKD
FGF-23 5
49% 20%
CKD
CKD
DADHF
FGF-23 (] +
[12]
FGF-23 [11-13] [20]
FGF-23 2. CRS 1 ACEI ARB
D FGF-23
FGF-23 CKD
CKD FGF-23
2
NT-proBNP 3
NT-proBNP
3. CRS
(17 BNP
-1 KIM-1
-B-D- NAG
IL-18 NAP
-a
4, CRS CKD



- 836 -

CKD

CKD

5. CRS

PMMA-CDDF

IL-8
IL-10

CRS

( )2015

3 9

5 Chin J Clinicians(Electronic Edition),March 1,2015,Vol.9.No.5

[21]

Hb 100 g/L

[22]

thEPO

[24]

TNF-a IL-6

[23]

[26]

[2]

[4]

[3]

[6]

[7]

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[1]  McCullough PA, Kellum JA, Haase M, et al. Pathophysiology of the

cardiorenal syndromes:

executive summary from the eleventh

[18]

consensus conference of the Acute Dialysis Quality Initiative

(ADQI)[J]. Contrib Nephrol, 2013, 182: 82-98.
Bongartz LG, Cramer MJ, Doevendans PA, et al. The severe
cardiorenal syndrome: ‘Guyton revisited’[J]. Eur Heart J, 2005,
26(1): 11-17.

Sato T, Yamauchi H, Suzuki S, et al. Distinct prognostic factors in
patients with chronic heart failure and chronic kidney disease[J]. Int
Heart J, 2013, 54 (5): 311-317.

Ronco C, Haapio M, House AA, et al. Cardiorenal syndrome[J]. J
Am Coll Cardiol, 2008, 52(19): 1527-1539.

Sarnak MJ, Levey AS, Schoolwerth AC, et al. Kidney disease as a
risk factor for development of cardiovascular disease: a statement
from the American Heart Association Councils on Kidney in
Cardiovascular Disease, High Blood Pressure Research, Clinical
Cardiology, and Epidemiology and Prevention[J]. Circulation, 2003,
108(17): 2154-2169.

Haase M, Miiller C, Damman K, et al. Pathogenesis of cardiorenal
syndrome type 1 in acute decompensated heart failure: workgroup
statements from the eleventh consensus conference of the Acute
Dialysis Quality Initiative (ADQI)[J]. Contrib Nephrol, 2013, 182:
99-116.

Aronson D, Darawsha W, Promyslovsky M, et al. Hyponatraemia
predicts the acute (type 1) cardio-renal syndrome[J]. Eur J Heart Fail,
2014, 16(1): 49-55.

Tandon R, Mohan B, Chhabra ST, et al.

echocardiographic predictors of cardiorenal syndrome type in

Clinical and

patients with acute
Cardiorenal Med, 2013, 3(4): 239-245.

Thomas R, Kanso A, Sedor JR. Chronic kidney disease and its
complications[J]. Prim Care, 2008, 35(2): 329-344.

Faul C, Amaral AP, Oskouei B, et al. FGF23 induces left ventricular
hypertrophy[J]. J Clin Invest, 2011, 121(11): 4393-4408.

Gonzalez-Parra E, Gonzalez-Casaus ML, Galan A, et al. Lanthanum

ischemic right ventricular dysfunction[J].

carbonate reduces FGF23 in chronic kidney disease Stage 3
patients[J]. Nephrol Dial Transplant, 2011, 26(8): 2567-2571.

Zhang X, Ibrahimi OA, Olsen SK, et al. Receptor specificity of the
fibroblast growth factor family. The complete mammalian FGF
family[J]. J Biol Chem, 2006, 281(23): 15694-15700.

Isakova T, Gutiérrez OM, Smith K, et al. Pilot study of dietary
phosphorus restriction and phosphorus binders to target fibroblast
growth factor 23 in patients with chronic kidney disease[J]. Nephrol
Dial Transplant, 2011, 26(2): 584-591.

Finch JL, Tokumoto M, Nakamura H, et al. Effect of paricalcitol and
cinacalcet on serum phosphate, FGF-23, and bone in rats with
chronic kidney disease[J]. Am J Physiol Renal Physiol, 2010, 298(6):
F1315-1322.

Wetmore JB, Liu S, Krebill R, et al. Effects of cinacalcet and
concurrent low-dose vitamin D on FGF23 levels in ESRD[J]. Clin J
Am Soc Nephrol, 2010, 5(1): 110-116.

Cavasi A, Cavasi E, Grigorescu M, et al. Relationship between
nt-probnp and cardio-renal dysfunction in patients with advanced
liver cirrhosis[J]. J Gastrointestin Liver Dis, 2014, 23(1): 51-56.

Lee SR, Jeong KH. Novel biomarkers for cardio-renal syndrome.
electrolyte blood press[J]. Electrolyte Blood Press, 2012, 10(1):
12-17.

Ronco C, Haapio M, House AA, et al. Cardiorenal syndrome[J]. J
Am Coll Cardiol, 2008, 52(19): 1527-1539.



( )2015 3 9 5

Chin J Clinicians(Electronic Edition),March 1,2015,Vol.9.No.5

- 837 -

[19]

[20]

[21]

[22]

Butler J, Forman DE, Abraham WT, et al. Relationship between heart
failure treatment and development of worsening renal function
among hospitalized patients[J]. Am Heart J, 2004, 147(2): 331-338.
Giamouzis G, Butler J, Starling RC, et al. Impact of dopamine
infusion on renal function in hospitalized heart failure patients:
results of the Dopamine in Acute Decompensated Heart Failure
(DAD-HF) Trial[J]. J Card Fail, 2010, 16(12): 922-930.

Sanjay S, Annigeri RA, Seshadri R, et al. The comparison of the
diuretic and natriuretic efficacy of continuous and bolus intravenous
furosemide in patients with chronic kidney disease[J]. Nephrology
(Carlton), 2008, 13(3): 247-250.

Hampl H, Hennig L, Rosenberger C, et al. Optimized heart failure
left-ventricular

therapy and complete anemia correction on

hypertrophy in nondiabetic and diabetic patients undergoing

hemodialysis[J]. Kidney Blood Press Res, 2005, 28(5/6): 353-362.

J/CD

[23]

[24]

[25]

[26]

2015 9 5

Nakamura M, Oda S, Sadahiro T, et al. Treatment of severe sepsis
and septic shock by CHDF using a PMMA membrane hemofilter as a
cytokine modulator[J]. Contrib Nephrol, 2010, 166: 73-82.

Faivre V, Kaskos H, Callebert J. et al. Cardiac and renal effects of
levosimendan, vasopressin, and norepinephrine in
lipopolysaccharide-treated rabbits[J]. Anesthesiology, 2005, 103(3):
514-521.

Ristikankare A, Poyhid R, Eriksson H, et al. Effects of levosimendan

arginine

on renal function in patients undergoing coronary artery surgery[J]. J
Cardiothorac Vasc Anesth, 2012, 26(4): 591-595.
Chou YH, Huang TM, Wu VC, et al. Impact of timing of renal
replacement therapy initiation on outcome of septic acute kidney
injury[J]. Crit Care, 2011, 15(3): R134.

2014-11-05

833-837.



