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Table 2. The CKD-EPI Equation for Estimating GFR on the

Natural Scale*
Race and Sex Serum Equation
Creatinine
Level,
pmol/L
(mg/dL)
Black
Female =62 (=0.7) GFR = 166 = (Scr/0.7) "3 « (0.993)%&=
=62 (=07) GFR = 166 = (Scr/0.7) 2% x (0.993)"&=
Male =80 (=09) GFR = 163 = (Scr/0.9) 9477 » (0.993)"e=
=80 (=09 GFR = 163 = (Scr/0.9) 1299 x (0.993)"=
White or other
Fermale =62 (=0.7) GFR = 144 x (Scr/0.7) "7 x (0.993)*#=
=62 (=07) GFR = 144 x (Scrf0.7)~129% x (0.993)"&=
Male =80({=09) GFR = 141 = (Scr/0.9)" 0417 5 (0.993)"e=
=80 (=09) GFR = 141 = (Scr/0.9) 1299 x (0.993)"e=

led. 2009;150:604-612.




» CKD-EPI

* “Development dataset”: n=5504
* “Internal validation”: n=2750

» “External validation”: n=3896

e Créatinine calibrée
* DFG médian =68 mL/min/1.73 m?
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Figure. Performance of the CKD-EP1 and MDRD Study
equations in estimating measured GFR in the extemal

validation data set.
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Table 3. Comparison of the CKD-EPI and MDRD Study Equations in Estimating Measured GFR in the Validation Data Set*
Variabde and Equaticn All Patients Fatiemts With Estimated GFR Fatiemts With Estimated GFR
<&0 mL/min per 173 m? =&0 mL/min per 1.73 m?
Median difference (95% ), mL/min per .73 mt
CKD-EA IR 1-240) 21 1.7-24) A5 (2645}
MDORD Shady {60500 142840 1006 (9. B-11.3)
Inferquartile range for differendes (95% CI),
miL/min per 1.73 m'$
CKD-EM 166 {15.9-17.3) 113 (10 7-AZ1) 24.2 (33 B&-353)
MORD Shady 183 117 4-19.3) 129 (12.0-13.6] 25T (24.4-37 1)
Pag (95% I, %5
CED-EA B4 1 (B3.0-85.3) 799 (78.1-81.7] 88 3 (B6.0-BO 7]
MDORD Shady BOLG (75 582 .00 772 755700 847 (B3 .0-B5.3)
Root mean square emor (95% C)
CKD-EA 0250 {0. 241 -0. 265 0284 (D 2700298 D213 (0 20E-03223)
MDORD Shady 0274 {07650 . FE3] 0204 (03 B0-0.308) 0348 (0 2380 35E)
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An estimated glomerular filtration rate equation

for the full age spectrum
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Toralf Melsom®*, Edmund J. Lamb’, Andrew D. Rule®, Stephen T. Turner®, Richard J. Glassock’,
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107.3
(5Cr/Q

x 0.9881A&40)  for age =40 years

FAS — eGFR =
107
(SCr/Q)

for 2 < age < 40 years

FAS — eGFR =

N=6870, 735 enfants Un concept plus qu’une régression...
Pas de « birthday paradox »



Table 1. Q-values [=median serum creatinine in umol/L (mg/dL)] for the
FAS equation, according to age or height (from refs [4, 5, 10])

Age, years Height®, cm Q", umol/L (mg/dL)
Boys and girls
1 75.0 23 (0.26)
87.0 26 (0.29)
3 95.5 27 (0.31)
4 102.5 30 (0.34)
5 110.0 34 (0.38)
6 116.7 36 (0.41)
7 123.5 39 (0.44)
8 1295 41 (0.46)
9 135.0 43 (0.49)
10 140.0 45 (0.51)
11 146.0 47 (0.53)
12 1525 50 (0.57)
13 159.0 52 (0.59)
14 165.0 54 (0.61)
Male adolescents
15 172.0 64 (0.72)
16 176.0 69 (0.78)
17 178.0 72 (0.82)
18 179.0 75 (0.85)
19 180.0 78 (0.88)
Male adults
>20 >181.5 80 (0.90)
Female adolescents
15 164.5 57 (0.64)
16 166.0 59 (0.67)
17 166.5 61 (0.69)
18 167.0 61 (0.69)
19 167.5 62 (0.70)
Female adults
>20 >168.0 62 (0.70)

*Height is the median height of a child or adolescent at the specified age (Belgian growth
curves).




Table 3. Prediction performance results of different eGFR equations on the pooled databases according to age group and measured GFR categories (mGEFR
below or above 60 mL/min/1.73 m?)

Pooled data

eGFR equivalent

RMSE

Constant bias

Proportional bias

P10, %

P30, %

Children and adolescents <18 years

All (n = 735)
mGFR = 94.5

mGFR < 60 (n = 99)
mGFR = 45.1

mGFR > 60 (n = 636)
mGFR = 102.2

Adults 18-70 years
All (n = 4371)
mGFR = 78.6
mGFR < 60 (n = 1089)
mGFR =423
mGFR > 60 (n = 3282)
mGFR = 90.6

Older adults >70 years
All (n = 1764)
mGFR = 55.6

mGFR < 60 (n = 986)
mGFR = 40.7

mGFR > 60 (n = 778)
mGFR = 74.4

FAS
FAS-height
Schwartz
FAS
FAS-height
Schwartz
EAS
FAS-height
Schwartz

FAS
CKD-EPI
FAS
CKD-EPI
FAS
CKD-EPI

FAS
CKD-EPI
BIS1
FAS
CKD-EPI
BIS1®
FAS
CKD-EPI
BIS1®

(95% CI)

20.1 (18.5, 21.6)
19.8 (18.1, 21.4)
21.7 (19.5, 23.7)
14.6 (8.5, 18.9)
13.5 (4.2, 18.6)
16.7 (8.2, 22.1)
20.8 (19.1, 22.4)
20.6 (18.9, 22.3)
22.4 (20.0, 24.5)

17.2 (16.6, 17.8
16.4 (15.8, 16.9
19.0 (17.7, 20.2
19.2 (18.1, 20.3
16.6 (15.9, 17.2
15.3 (14.7, 15.8

*

*

St S S St

11.2 (10.7, 11.7)*
12.9 (124, 13.4)
12.0 (114, 12.6)
9.5 (8.8, 10.1)*
13.1 (12.3, 13.8)*
9.7 (9.0, 10.3)
13.1 (12.3, 13.8)
12.7 (12.1, 13.3)
14.8 (13.7, 15.7)

(95% CI)

-1.7 (-3.1, —02)*"
-27 (-4.1,-1.3)**
6.0 (4.5, 7.5)"*
6.2 (3.6, 8.9)*"
47 (2.2, 7.2)%*
9.4 (6.7, 12.2)"*
-29 (-4.5, —1.3)*"
—3.8 (—5.4, —2.3)*F
54 (3.7, 7.1)M¥

5.0 (4.5, 5.5)*
6.3 (5.9, 6.8)*
13.4 (12.6, 14.2)*
12.7 (11.8, 13.5)*
22 (1.6, 2.7)*
42 (3.7, 4.7)*

—1.1 (-1.6, —0.6)*
5.6 (5.1, 6.2)*
~1.2 (=19, —0.6)
22 (1.6, 2.7)*
6.9 (6.2, 7.6)*
3.7 (3.0, 4.4)
—52 (6.1, —4.4)*
4.1 (3.2, 4.9)*
—-86 (=9.7, =7.5)

(95% CI)

1.01 (0.99, 1.03)*"
1.00 (0.98, 1.01)**
1.09 (1.07, 1.11)"*
1.15 (1.09, 1.21)*"
1.12 (1.06, 1.17)**
122 (1.16,1.28)"*
0.99 (0.97, 1.00)**
0.98 (0.96, 0.99)**
1.07 (1.05, 1.09)"#

1.12 (1.11, 1.12)*
1.13 (1.12, 1.14)*
1.35 (1.33, 1.37)*
1.31 (1.29, 1.34)*
1.04 (1.03, 1.04)*
1.07 (1.06, 1.07)*

1.02 (1.01, 1.03)*
1.13 (1.12, 1.15)*
1.05 (1.03, 1.07)
1.09 (1.07, 1.11)*
1.19 (1.17, 1.21)*
1.16 (1.13, 1.18)
0.94 (0.93, 0.95)*
1.07 (1.06, 1.08)*
0.90 (0.88, 0.91)

(95% CI)

40.1 (36.6, 43.7)
41.9 (38.3, 45.5)
40.1 (36.6, 43.7)
34.3 (24.8, 43.9)
39.4 (25.6, 49.2)
31.3 (22.0, 40.6)
41.0 (37.2, 44.9)
42.3 (38.4, 46.1)
41.5 (37.7, 45.3)
40.4 (38.9, 41.9)*
42.5 (41.1, 44.0
19.1 (16.8, 21.4
21.9 (194, 24.3
47.5 (45.8, 49.2
49.4 (47.7, 51.1

*

*

*

*
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*

39.7 (37.5, 42.0)*
35.0 (32.8, 37.3)*
34.7 (32.0, 37.4)
36.6 (33.6, 39.6)*
29.5 (26.7, 32.4)*
35.3 (31.8, 38.8)
43.7 (40.2, 47.2)
42.0 (38.6, 45.5)
33.9 (29.6, 38.1)

(95% CI)

87.5 (85.1, 89.9)*
88.8 (86.6,91.1)"
83.8 (81.1, 86.5)*"
75.8 (67.2, 84.3)
77.8 (69.4, 86.1)*
70.7 (61.6, 79.8)*
89.3 (86.9, 91.7)*
90.6 (88.3,92.8)"
85.8 (83.1, 88.6)*"

81.6 (80.4, 82.7)
81.9 (80.7, 83.0)
52.2 (49.3, 55.2)*
55.2 (52.2, 58.1)*
91.3 (90.3, 92.3)
90.7 (89.7, 91.7)

86.1 (84.4, 87.7)*
77.6 (75.7, 79.6)*
81.8 (79.7, 84.0)
81.0 (78.6, 83.5)*
67.7 (64.8, 70.7)*
75.4 (72.2, 78.5)
92.4 (90.6, 94.3)
90.1 (88.0, 92.2)
91.5 (89.0, 94.0)

The same symbols (*,",%) within each subgroup and column indicate significant differences ( paired t-test for constant and proportional bias, McNemar's test for P10 and P30 = % of subjects
with an eGFR value within 10% and 30% of measured GFR).
“For the BIS1 performance results, the data (n= 570) from the BIS1 study were not included (therefore, no comparisons with FAS and CKD-EPI were made).
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CKiD,,, and CKD-EPI
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But de |"'étude

Quel impact “épidémiologique” du choix de I'un ou l'autre
équation?




Methodologie

Données de laboratoire:

- résultats des patients ambulatoires de plus de 18 ans
- hopital périphérique
- données de créatinine entre janvier et novembre 2018

- un seul résultat de créatinine par sujet

- créatinine mesurée par une méthode enzymatique (Roche, Cobas), « IDMS traceable »



Table 1. Current CKD staging
according to GFR and urine ACR

CDK Stage Measurement
GFR category GFR (ml/min per 1.73 m?)

G1 =90

G2 60-89

G3a 45-59
= G3b 30-44

G4 15-29

G5 <15
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Figure 3. Age-specific thresholds in relation to age-specific GFR percentiles. GFR cut-off
valuesand percentiles according to age (here percentiles of eGFR are calculated using the
FAS equation). The bold line represents an age-adapted threshold for CKD: 75 ml/min per
1.73 m? for age below 40 years, 60 ml/min per 1.73 m? for age between 40 and 65 years,
and 45 ml/min per 1.73 m? for age above &5 years. The dashed line represents the median
(50th percentile) and the thin solid lines represent the 97.5th and 2.5th percentiles. The
shaded zone is considered as below the normal reference intervals for GFR (<2.5th
percentile).



Résultats

58,366 résultats sont disponibles
56.9% de femmes
Moyenne d’age: 53+18 ans



MRC : DFG, < 60 mL/min/1.73m?

CKD-EPI: 13,6%
FAS: 18,8%

Concordance: 94,5%



CKD-EPI repartition (%)

W Stage 1
W Stage 2
W Stage 3a
I Stage 3b
W Stage 4
M Stage 5

Concordance de 84%

FAS repartition (%)

M Stage 1
W Stage 2
M Stage 3a
m Stage 3b
M Stage 4
W Stage 5




CKD-EPI repartition (%) | FAS repartition (%) |Concordance (%)
Stage 1 49.9 42 34
Stade 2 36.7 40 85
Stage 3a 7.7 11 76
Stage 3b 3.7 5 o1
Stage 4 1.4 1.6 91
Stage 5 0.7 0.5 /79
All-stage 84




Age Concordance (%)
v=8ss6 | 18 to 30 93
N=16063 | 30 to 50 95
N=22100 | 50 to 70 80
N=11095 | 70 to 90 71
N=492 1 Over 90 52




MRC : DFG, < 60 mL/min/1.73m?

=> < 75 mL/min si moins de 40 ans
< 60 mL/min si entre 40 et 60 ans
<45 mL/min si plus de 65 ans

CKD-EPI: 13,6% => 8,2%
FAS: 18,8% => 10,3%
Concordance: 94,5% => 97,4%



Conclusions et limitations

Le choix de I'équation impacte I'épidémiologie de la MRC...
...Mais la définition de la MRC aussi
Pas une étude épidémiologique sensu stricto

Une seule valeur de DFG (pas de confirmation)

A N

Notre étude est et reste une illustration de I'impact des formules
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