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Background

Galectin-3, a 250 amino acid galactose-specific lectin, plays a role in tissue fibrosis,
iImmunity and the inflammatory response. Experimental studies in models of cancer,
heart failure, and inflammatory disease have convincingly shown that galectin-3
contributes to the pathophysiology of these diseases. Similarly, in renal disease,

all-cause mortality and death and death due to infection in fully adjusted models with
HRs of 1.15 (1.04-1.28) and 1.49 (1.03-2.16) per 1 SD increase In log transformed
galectin-3, respectively (Table 2). In G3, galectin-3 concentrations were significantly
associated with all-cause mortality, cardiovascular mortality and death due to infection

with HRs of 1.22 (1.06-1.41), 1.21 (1.01-1.44) and 1.71 (1.08-2.70) in fully adjusted
models, respectively. In 4D patients, after adjustment for confounders only the

galectin-3 has been shown to play a role in the onset and development of diabetic and
non-diabetic nephropathy. Recently it has been reported that elevated galectin-3
precedes the development of chronic kidney disease and is associated with a rapid
decline of the estimated glomerular filtration rate (eGFR) (1). We determined and

association with cardiovascular events remained significant with a HR of 1.12 (1.01-
1.24) (Table 2).

evaluated galectin-3 in 2578 patients from the Ludwigshafen Risk and Cardiovascular S _ ml g

Health (LURIC) study and 1168 patients participating in the German Diabetes Dialysis " A

study (4D study) to investigate if galectin-3 is associated with adverse outcome In g _ _

patients with impaired kidney function. ” B -2 E-L"

Methods : -8 2

In 4D, galectin-3 was determined using an enzyme-linked immunosorbent assay ST N | @ LURC 3 Figure 1: Relationship
(ELISA) developed by BG Medicine (BG Medicine, Inc., Waltham, USA 20). In LURIC, . =4 | g g Detweenine incicence of
galectin-3 concentration was measured in plasma samples on an ARCHITECT S events (lines) and
analyzer (Abbott Diagnostics, Abbott Park, IL) using the same antibodies and the same _ "____" = | H N - Lo galectin-3 concentration
conjugate like for the manual ELISA. The association of log transformed galectin-3 with PO o D S D PSP (columns).; py indicates
clinical outcomes was assessed by Cox regression analyses. Analyses were GNP F S E gy N person-years.

performed using SPSS version 20.0 and R version 3.0.2 (http://www.R-project.org)
Results

Galectin-3 concentrations were increasing in parallel to decreasing kidney function.

Galectin-3 (ng/mil)

Table 2: Association of galectin-3 concentration with clinical endpoints in different stages of
renal disease

Mean galectin-3 levels were 12.8+4.0 ng/mL, 15.6%x5.4 ng/mL, 23.1%£9.9 ng/mL, and

LURIC 4D
94.1%+19.6 ng/mL in patients with normal kidney function (eGFR 2> 90; G1), mildly

%1 - _ | _ | OUTCOME G1: eGFR 90+ G2: eGFR 60-89 G3: eGFR <60 Hemodialysis
impaired kidney function (eGFR 60-89; G2), advanced kidney failure (eGFR<60; G3) HR (95% HR (95% HR (95%
and in dialysis patients, respectively (Table 1). Cl) PS Cl) PS HR(95%CI) PS8 Cl) PS
The Incidence of cardiovascular outcomes was higher in 4D as compared to LURIC All-cause mortality
and increased with rising galectin-3 concentration in both cohorts, except for a 105 122 130 110
decrease in the group with galectin-3 concentration between 80 ng/ul and 100 ng/ul In MODEL 1 (0.89-1.23) 0586 (1.10-1.36) <0.001 (1.12-1.50) <0.001  (1.00-1.20) 0.043
4D (Figure 1). 0.99 1.15 1.22 1.07
Galectin-3 concentrations at baseline were not significantly associated with any of the MODEL 2 (0.84-1.18) 0.948 (1.04-1.28) 0.008 (1.05-1.41) 0.009  (0.98-1.17) 0.127
iInvestigated endpoints in patients with normal kidney function (G1). In patients with Cardiovascular events*
mildly reduced kidney function (G2), galectin-3 concentrations were associated with 1.01 1.19 1.25 1.12
MODEL 1 (0.81-1.25) 0946 (1.04-1.35) 0.010 (1.05-1.48) 0.012 (1.01-1.23) 0.031
Table 1: Patients cha_racteristics in LURIC (s:tratified according to eGFR) and 4D MODEL 2 (0_7%?520) 0704 (0_917'_11%5) 0155 (1 _011'3211_44) 0038 (1 _011'_112_24) 0026
(means = SD or median (25t to 95t percentile))
Death due to infection
1.79 1.67 1.75 1.20
L URIC 4D MODEL 1 (0.64-5.00) 0.268 (1.14-2.44) 0.008 (1.13-2.73) 0.013 (0.99-1.46) 0.064
2.27 1.49 1.7 1.14
G1 G2 G3 Hemodialysis MODEL 2 (0.70-7.36) 0171 (1.03-2.16) 0.037 (1.08-2.70) 0.023 (0.93-1.39) 0.200

* fatal and non-fatal events in 4D, only fatal events in LURIC; model 1: adjusted for age and sex; model 2: additional
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n=1209 n=1642 n =456 n=1168 adjustments for smoking, systolic blood pressure, BMI, LDL cholesterol, statin treatment, diabetes, triglycerides and CRP
Galectin-3 ng/ml 12.824 .0 15.6+5.4 23.1899 94.1x19.6 _ _
Age (years) 55.8+10.2 65.5+8.4 70.8+8 4 66+8 Discussion
Gender (%men) 78 2 66 5 58 1 54 4 The main findings of this study are first that circulating galectin-3 levels increase with
Smoker/E cor (9 21 5 51 4 57 7 40 3 decreasing kidney function up to extreme elevation in patients on dialysis, exceeding the
moker/Ex-smoker (%) ' ' ' ' normal range 4-5 fold, and second that circulating galectin-3 levels are associated with
Systolic BP (mmHg) 136+22 143124 145126 146422 clinical outcomes only in patients with impaired kidney function.
Diastolic BP (mmHg) 80+11 82+12 79+12 76+11 The reasons for the extreme elevation in dialysis patients may be various. Possibly,
BMI (kg/m>) 97 244 0 27 744 0 97 5+4 4 57 5+4 8 galectin-3 is,_at !e:ast iIn part handled or cleare_d by the kidney. Thg kidney IS alsu_ Ig
CAD (% - - 83 3 09 8 charge of maintaining a normal pH of about 7.4 in the blood. Decreasing kidney function
(%) ' ' ' ' may lead to acidosis and this may affect the binding affinity of galectin-3. Furthermore,
CHF (%) 13.0 19.0 34.5 35.8 extracellular galectin-3 is capable of binding, internalization, and degradation of
Hypertension (%) 62 78 84 88 7 Advanced Glycosylation End Products (AGEs), acting as an AGE receptor, and
. circulating AGEs are known to contribute to the development of kidney disease.
+ + + - : . : : . :
eGFR (mi/min) 101280 17£8.5 462115 Our study shows that galectin-3 may be used to risk stratify patients with renal disease
Albumin (g/dL) 4.4+0.5 4.4+0.5 4.3+0.6 3.82+0.3 across the spectrum severity of renal impairment. Finally, galectin-3 may be not just a
C-reactive protein (mg/L) 24(1.0-6.7) 35(14-87) 65(2.5-14.9) 10 6+17.2 marker of disease, like troponin or NT-proBNP, but may be a target for therapy. Recently,
the results of phase 2 study, in which patients with CKD stages 3b and 4 were
LDL cholesterol (mg/dL 117+35 117134 111134 126129 . . C
(mg/dL) randomized to the galectin-3 inhibitor GCS-100, or 30 mg/m2 of GCS-100a study was
HDL cholesterol (mg/dL) 39+11 39£11 37£11 36+13 conducted with the galectin-3 inhibitor GCS-100, and this treatment led to a statistically
Triglycerides (mg/dL) 176+138 169+102 182+110 262+165 significant increase in eGFR compared to placebo (2).
HbA1c (%) 6.1+1.2 6.4+1.2 6.7x1.4 6.7+1.3
Phosphate (mmol/L) 3.5+0.5 3.540.5 3.740.7 6.0+1.6 References
Creatinin (mg/dl) 0.8+0.1 1.0+0.1 1.4+0.8 69+23 (1)O'Seaghdha,et al.: Elevated Galectin-3 Precedes the Development of CKD. Journal of the American Society of
Nephrology : JASN, 24: 1470-1477, 2013
NT-pro-BNP (pg/mL) 143(63-380) 329(138-939) 1157(450-2799) 8139+13615 (2) http://lipc.com/la-jolla-pharmaceutical-company-reports-positive-top-line-results-from-phase-2-clinical-trial-of-gcs-
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renal diseases (except GNs and cystic diseases).
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