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Chronic kidney disease (CKD) is a common condition, char-
acterized by progressive loss of kidney function and devel-
opment of significant clinical outcomes such as cardiovascu-
lar disease, need for renal replacement therapy and death [1].
In order to assess the burden of disease and to plan resource
allocation for the prevention and management of CKD,
estimates of prevalence are of crucial importance. KDIGO
recommends the use of creatinine-based equations to obtain
estimated glomerular filtration rate (eGFR) [2], which in
turn is used together with urinary albumin-to-creatinine
ratio (ACR) in a spot urine sample to determine the pres-
ence and severity of CKD. Very recently, a new, race-free
eGFR equation has been recommended by the NKF-ASN
Task Force [3]. The impact of implementing such equation
on a predominantly Caucasian, Mediterranean population
is still not known.

We analyzed data from the INCIPE cohort, a representa-
tive sample of the adult population in the Veneto Region in
northeastern Italy, a predominantly Caucasian population.
The details of the cohort have already been reported [4];
briefly, in 2006-2007 6200 adult individuals were selected
at random from a list of patients being treated by the gen-
eral practitioners of the Region. The cohort constitutes a
representative sample of the Regional population. Serum
creatinine was measured using a kinetic rate Jaffe method
and recalibrated to standardized creatinine measurements
obtained at The Cleveland Clinic Research Laboratory.
With regard to the urine albumin assay, participants were
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pre-screened by a strip test (Clinitek Microalbumin; Siemens
Medical Solutions Diagnostics, Mishawaka, IN); positive
results (> 3.4 mg/mmol creatinine) were confirmed measur-
ing albumin immunochemically by a specific antibody and a
nephelometer (Immage 800; Beckman Coulter, Inc., Fuller-
ton, CA), and creatinine on RxL. Dimension (Dade-Behring,
Inc., Newark, DE) using an alkaline picrate method. In 2015,
follow-up data were obtained for all participants by linkage
with the Regional informative system: in particular, dates
for initiation of kidney replacement therapy and death were
retrieved.

Participants with no missing data in the variables of inter-
est were included in the analysis. The proportions of CKD
by severity stages using the old and new equations according
to KDIGO coupled with ACR data were computed, as were
the proportions of patients reclassified by the new equation.
Incidence rates for initiation of kidney replacement ther-
apy and death were computed. Cox proportional hazards
regression models adjusted for age and sex were used to
generate hazard ratios (HRs) and 95% confidence intervals
(CIs) for the association between CKD according to each
equation and subsequent events. Kaplan—Meier curves were
generated.

The ethics committees of the involved institutions
approved the study protocol.

The final analysis included 3775 participants, with an
average (standard deviation) age of 59 (11) years, 47.9%
men. Overall, the prevalence of CKD was 12.5% using the
old equation, which decreased to 11.0% using the new equa-
tion. Frequencies and proportions for each CKD stage are
reported in Table 1. Using the new equation, 118 partici-
pants who were defined as affected by CKD by the old equa-
tion were reclassified; among them, 59 were reclassified as
not affected by CKD, and all the others to less severe CKD
stages.

Of the 3772 participants with available follow-up data
(for a total of 28,966 person-years of follow-up), 10 initiated
kidney replacement therapy, with no differences according to
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Table 1 CKD stages according
to old and new equations

New equation

No CKD Gl G2 G3a G3b G4 Total
Old equation

No CKD 3302 0 0 0 0 0 3302
Gl 0 75 0 0 0 0 75
G2 0 31 124 0 0 0 155
G3a 59 0 7 114 0 0 180
G3b 0 0 0 19 34 0 53
G4 0 0 0 0 2 8 10
Total 3361 106 131 133 36 8 3775

Definitions: no CKD, eGFR > 60 mL/min/1.73 m? with ACR <3.4 mg/mmol; G1, eGFR >90 mL/min/1.73
m? with ACR>3.4 mg/mmol; G2, eGFR between 89 and 60 mL/min/1.73 m? with ACR>3.4 mg/mmol;
G3a, eGFR between 59 and 45 mL/min/1.73 m?; G3b, eGFR between 44 and 30 mL/min/1.73 m?% G4,
eGFR between 29 and 15 mL/min/1.73 m?. No participants had eGFR < 15 mL/min/1.73 m?

Table 2 Mortality rate across CKD stages according to old and new
equations

Number of deaths (%)

Old equation New equation

No CKD 149 (4.5) 164 (4.9)

Gl 5(6.7) 13 (12.3)

G2 42 (27.1) 35 (26.7)
G3a 40 (22.2) 30 (22.6)
G3b 20 (37.7) 15 (41.7)

G4 5 (50.0) 4(50.0)
Definitions: no CKD, eGFR>60 mL/min/1.73 m? with

ACR<34 mg/mmol; Gl, eGFR>90 mL/min/1.73 m?  with
ACR>3.4 mg/mmol; G2, eGFR between 89 and 60 mL/min/1.73
m? with ACR>3.4 mg/mmol; G3a, eGFR between 59 and 45 mL/
min/1.73 m? G3b, eGFR between 44 and 30 mL/min/1.73 m% G4,
eGFR between 29 and 15 mL/min/1.73 m2 No participants had
eGFR < 15 mL/min/1.73 m?

the estimating equation used (at baseline, 2 were at stage G2,
5 at stage G3a, 2 at stage 3b and 1 at stage G4, all confirmed
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at the same stage with the new equation). During follow-up,
261 participants died; mortality data across baseline CKD
stage according to both equations is reported in Table 2.
Interestingly, those who were reclassified as not affected by
CKD had a mortality rate (35.7 per 100 person-years) much
closer to that of confirmed CKD (33.0 per 100 person-years)
than of confirmed non-CKD (5.8 per 100 person-years)
(Fig. 1). This finding was confirmed by survival analysis
showing, after checking for age and sex, significantly higher
risk for death among both confirmed CKD (HR 2.22, 95% CI
1.68, 2.93; p<0.001) and reclassified CKD (HR 2.05, 95%
CI 1.19, 3.53; p=0.01) compared to non-CKD; however, the
risk among those with reclassified CKD was not statistically
different compared to confirmed CKD (HR 0.92, 95% CI
0.54,1.59; p=0.78).

In conclusion, our data show that implementing the new
GFR equation results in a lower prevalence of CKD in the
general adult population; however, the analysis of mortality
among those reclassified as not affected by CKD suggests
that their true risk profile might be better captured by the
old equation.
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Fig. 1 Kaplan—Meier survival 1.00 -
curve according to CKD clas-
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