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Clinical significance of serum autotaxin (ATX) and phosphatidylserine-specific
phospholipase Al (PS-PLA1) levels in human kidney disease
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We evaluated the relationships between the serum autotaxin (ATX) levels and
the clinical and pathological parameters, as well as the long-term renal outcome, in type 2 diabetic
patients with biopsy-proven diabetic nephropathy. In this retrospective study, serum samples were

collected from 38 Japanese type 2 diabetic patients with biopsy-proven diabetic nephropathy at the
time of renal biopsy. A multivariate linear regression analysis revealed the urinary protein
excretion to be independently associated with the serum ATX levels. In addition, patients with serum
ATX levels above the median showed more advanced diffuse lesions, nodular lesions and arteriolar
hyalinosis compared to those with serum ATX levels below the median. However, high serum ATX levels
were not associated with renal composite events (need for dialysis or a 50% decline in the estimated
glomerular filtration rate from baseline). Parts of this study were published in the Internal
Medicine (2016; 55: 215-221).
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[Table 1. Clinical characteristics at the time of renal biopsy

JAge (years) 53.6 = 9.6
Male (%) 27 (71.1)
JATX (mg/L) 0.75 %= 0.27

PS-PLAL (ug/L) 46.80 = 32.5

[Kidney-related parameters
[Urinary protein excretion (g/day) 26 + 2.6
Al: <0.15 g/day 7(18.4)
A2:0.15-0.49 g/day 5(13.2)
A3:>0.5 g/day 26 (68.4)
[Serum Cr (mg/dL) 1.2 + 0.6
GFR (mL/min/1.73 m?) 60.1 + 29.7
G1: >90 mL/min/1.73 m? 7(18.4)
G2: 60-89 mL/min/1.73 m? 9(23.7)
G3a: 45-59 mL/min/1.73 m? 8(21.1)
G3b: 30-44 mL/min/1.73 m? 8 (21.1)
G4: <30 mL/min/1.73 m® 6(15.8)
LGFR < 60 mL/min/1.73 m? (%) 22 (57.9)
[Diabetes parameters
[Diabetes duration (years) 12.6 *= 8.5
[Diabetic retinopathy (%) 34 (89.5)
[HbAlc (%) 83 + 25
Other clinical factors
IBMI (kg/m?) 23.6 + 3.3
[Systolic BP (mmHg) 148.2 = 18.9
[Diastolic BP (mmHg) 782 + 125
[Total cholesterol (mg/dL) 2302 £ 712

0.711mg/L
ATX

[Table 3. Associations between the serum ATX levels and the pathological parameters

[Parameters Low serum ATX High serum ATX P
IDiffuse lesion (Score) 22+ 1.1 3.0 + 0.8 0.02
lodular lesion (%) 7(36.8) 14 (77.8)* 0.01
[Exudative lesion (%) 6(31.6) 9 (50.0) 0.25
IMesangiolysis (%) 8 (42.1) 10(55.6) 0.41
[IFTA (Score) 18+ 1.1 24 £ 06 0.08
lInterstitial inflammation (Score) 1.1 *+06 12+ 04 0.64
|Arteriolar hyalinosis (Score) 21 * 1.1 2.8 *+ 0.4* 0.03
|Arteriosclerosis (Score) 0.9 £ 0.6 1.2 £ 05 0.25

[Data are expressed as means = SDs, or number (%). *P < 0.05 vs. low serum ATX group. IFTA,

linterstitial fibrosis and tubular atrophy.

[Data are expressed as means = SDs, or number (%). ATX,
autotaxin; PS-PLA 1, phosphatidylserine-specific phospholipase
A 1; BMI, body mass index; BP, blood pressure; eGFR,
estimated glomerular filtration rate.
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Figure. Kaplan-Meier curves for the cumulative incidences of renal composite events stratified by serum ATX levels.
Solid line, patients with serum ATX levels above median (>0.711 mg/L); dashed line, patients with serum ATX levels
below median (<0.711 mg/L). Differences between the groups were compared by a log-rank test.
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[Table 2. Univariate and multivariate linear regression analyses between the serum ATX levels and the clinical
parameters

Univariate Multivariate
Parameters R P Ng‘(‘;‘;gg;’]i‘;;d (95% CI) P
lnge 0276 0.093
ale -0.150 0.369
[Urinary protein excretion 0.532 0.001 0.055 ( 0.025 - 0.084 ) 0.001
eGFR -0.378 0.019 0.325
IFemoglobin Alc 20305 0.063
lBMT 0035 0837
[Systolic BP 0.315 0.054
[Diastolic BP 0.069 0.681
[Total cholesterol 0054 0749

alues are shown only for significant differences in multivariate linear regression analyses. BMI body mass index: B,
Iblood pressure; CI, confidence interval; ¢GFR, estimated glomerular filtration rate.
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