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BACKGROUND

Figure 2. Cox proportional hazard analysis on
risk factor for cardiovascular events (n=951)

Treatment with erythropoietin stimulating agents (ESA) is an 10 e Group 1
effective but costly therapy for CKD patients with renal anemia. On . %ﬁ iGroup 3
the other hand, correction of iron deficiency (ID) with iron 2 ﬁ__'ﬁ—‘j -
supplementation can reduce the severity of renal anemia efficiently 0 *° | | |
. . = Table 3. Cox proportional hazard analysis on risk factor for
and inexpensively. § or cardiovascular disease (n=951)
3 0.6 HR 95.0% Cl P -value aHR 95.0% Cl P -value
P U RPOS E s Group 1 1 (reference) 1 (reference)
0 2 i_ ; 8 10 12 Group 2 213 [1.16-3.92] 0.015 1.98 1.06-3.71]  0.033
1. To investigate the association between renal anemia with ID and Joeeration fime fmenhe Group3  1.08  [0.42-2.77] 0.871 126  [0.49-3.26]  0.631
cardiovascular (CV) risk. Group4 293  [1.23-6.99] 0.016 270  [.12-6.51] 0.027

aHR: adjusted for age and gender

2. To assess the changes of anemia and iron status, management
for renal anemia.

In a cohort of non-dialysis CKD patients put in specialized
nephrologist care.

METHODS

1. We prospectively evaluated the risk of CV events in 951 newly

non-dialysis CKD G2-G5 patients followed in 16 nephrology o _ _ o
centers (Figure 1). Anemia was defined as Hb <10 g/dI, ID was » Prescription of ESA and iron supplementation significantly

defined as TSAT <20 % and ferritin <100 ng/ml. Patients were Increased during 12 months. (Table 5).
stratified into 4 groups to analyze cardiovascular risk (Table 1). » Among the patients with low hemoglobin at enroliment, the

2. 547 patients were assessed for management of renal anemia prevalence of patients with ID (22.6%) decreased at 12 months

during 12 months (Figure 1). Patients were stratified into 3 visit (12.9%) (Figure 3).

groups according to the target level of renal anemia therapy in » Among the patients with low hemoglobin at enroliment, the
Japanese guideline (Hb 10-12 g/dl). percentage of patients prescribed with ESA was 33.4% and

Increased to 75.3% at 12 months visit (Figure 4); however the
low prevalence of patients prescribed with iron
supplementation (15.1%) only slightly increased during follow

Table 4. Adjusted hazard ratio for cardiovascular risk
stratified by serum ferritin level at baseline (n=951)

ferritin aHR P -value

<250 ng/ml
>250 ng/ml 2.19

95% CI

1 (reference)

[1.26-3.79] 0.009

Result 2: Changes in iron and anemia status, and management for
anemia

Figure 1. Flow chart for the study

Assessed for

ligibility -
CKD-ROUTE study nt136) up (28.0%) (Figure 5).
CKD Research of OUtcomes in Treatment and Epidemiology Lack of Hb, Fe, UIBC or
i + ferritin data at enrollment
(n=187)

Table 1. Four groups stratified by anemia and Survival analysis

iron deficiency (n=951)
. . o _ Table 5. Changes in the anemia status and Figure 3. Change of percentage of patients with
Anemia Iron deficiency | . E;ﬂfﬁ"f:fﬁm (n=91) treatment (n=547) iron deficiency between 12 months classified by

Group 1 No No ] Cessation (n=150) baseline _12month P value hemoglobin groups at enroliment (n=547)
Group 2 Ves No 12 months visit Hb (g/dI) 12.1 12.0 0.814 o P00z e

(n=677) Hb <10 g/d! (%) 16.7% 16.5% 0.842 21.1%
Group 3 No Yes Lack of Hb, Fe, UIBC or TSAT =20 % (%) 23.5% 17.9% 0.004 20,0%

*| ferritin data at 12 month ferritin €100 ng/ml (%) 44.5% 44.8% 0.920 15.0% 0%
Group 4 Yes Yes . visit (n=130) Iron deficiency (%) 14.6%  11.3% 0.059 120% ,,M%
Tns:;?:‘;';:;‘: ESA use (%) 77%  24.5% <0.001 10,0%
(n=547) Iron use (%) 4.8% 11.0% <0.001 5.0%
Treatment for anemia (%) 10.6% 28.9% <0.001

0,0%
<10 g/di Hb 10-12 g/dl Hb 212g/dl

n=93 n=166 n=288
mbaseline ™12 month

Figure 4. Change of percentage of patients

prescribed with ESA classified by Hb groups prescribed with iron supplementation classified by

at enrolilment (n=547) Hb groups at enroliment (n=547)

100,0% P<0.001 P=<0.001 P=0.004 100,0%

Figure 5. Change of percentage of patients

RESULTS

Result 1: Risk factors for cardiovascular events e T — ™ P00 P0125
» During the 12-month follow up, CV events occurred in 59
patients; congestive heart failure n=35, ischemic heart failure 00%
n=9, stroke n=9, peripheral arterial disease n=6. I .
> Multivariate Cox hazard analysis showed that the CV risks of w S e . e
Group 2 and Group 4 were significantly higher than Group 1 : T e T i e

adjusted hazard ratios were 1.99, 95% CI (confidential interval)
1.06-3.70, and 2.70, 95%CI 1.12-6.51, respectively (Table 3,
Figure 2).

» Higher serum ferritin level (>250 ng/ml) was associated with
higher CV morbidity. CV risk of patients with higher serum

ferritin was significantly higher than patients with lower serum
ferritin: adjusted hazard ratio was 2.19, 95%CI 1.26-3.79(Table 4).

Table 2. Baseline characteristics for 951 patients stratified by anemia and iron deficiency

SUMMARY

» Anemia with ID and higher serum ferritin level was associated
with a higher risk of CV events than without ID.

» Compared to increasing prescription of ESA, prescription of
iron did not increase sufficiently.
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All Group 1 Group 2 Group 3 Group 4 P -value
n=051 n=641 n=167 n=06 n=47 CONCLUSION
Age (yr) 68 67 72 64 73 <0.001
Male (%) 69.2% 75.2% 59.9% 54.2% 51.1% <0.001
History of CVD (%} 21.8% 23.1% 31.1% 354% 53.2% <0.001 These results suggest that it is necessary to assess ID and to use
eGFR (ml/min per 1.73m? 32 36.5 18.3 31.9 19.2 <0.001 - - - . . o=
Hb (a/dI) 118 197 89 . 8 6 <0.001 iron supplementation appropriately. Iron deficiency anemia is
TSAT (%) 28.2 31.4 27.8 15.5 11.9 <0.001 associated with increased CV risk in non-dialysis CKD patients in
ferritin (ng/ml) 174 190.1 224.4 45.7 37.2 <0.001 H— = = =
csAuse (%) 1.8 0 1200, oo oy <0.00° short te_rm fol_low up. Clinical trials are r]eetzled to examine If
iron use (%) 5.3% 3.0% 9.0% 6.3% 21.3% <0.001 correction of iron level can reduce CV risk in CKD patients.
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