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are shown in Table 2. Percentage of patients receiving 
epoetin	β	was	46.6%	(28	patients	received	a	mean	dose	
of 3678 ± 1067 IU/week). Percentage of patients receiv-
ing	 darbepoetin	 α	was	 53.3%	 (32	 patients),	mean	 dose	
of 31.0 ± 12.9 µg/week. Both ESAs were administered 
subcutaneously.

The most common etiology of chronic kidney disease 
was diabetic nephropathy (32.8%), followed by unknown 
etiology (19%) and chronic glomerulonephritis (15%), 
showing no significant differences between both study 
groups.

Clinical course of each group
The mean baseline dose of CERA was 81.9 ± 35.2 

µg/month and 82.0 ± 37.8 µg/month six months later (p = 
0.37). In the control group mean baseline dose of epoetin 
β	was	3264	±	1685	IU/week	and	3866	±	1683	IU/week	
at 6 months (p = 0.12).	Mean	dose	of	darbepoetin	α	was	
18.5 ± 8.7 µg/week at baseline and 19.4 ± 8.9 µg/week at 
6 months (p =0.11).

Table 3 shows the variations of the GFR estimated 

of	 darbepoetin	 α.	 In	 view	 of	 these	 results,	we	 propose	
the use of a mean dose of 80-85 µg/month in patients 
with advanced CKD (ACKD), which is approximately 
30% lower than that established in the drug’s summary 
of product characteristics. This would allow the 75 and 
100 mcg dose formulations to be adjusted according to 
the patient weight and hemoglobin level. 

Most studies looking into the clinical use of CERA 
have been designed to successfully demonstrate the effi-
cacy and safety of the drug in patients with ACKD, those 
on peritoneal dialysis or hemodialysis and kidney trans-
plant recipients6-11. However, there are very few studies 
on dose equivalence between CERA and other ESAs. 
The only published study to date on dose equivalence in 
ACKD shows results similar to ours12.

It is common for patients with stage 4 and 5 of ACKD 
to show fluctuations of their hemoglobin levels during 
short periods of time; these are mainly caused by a pro-
gression in their kidney disease, but can also be a conse-
quence of other added factors such as inflammation, in-
fections, malnutrition, arteriosclerosis or hospital admis-

Table 3: Change in hemoglobin, kidney function and erythropoietin resistance index in both study groups during the 
follow-up period.

-3 months 0 (baseline) 3 months 6 months p

CERA 
(n=27)

Hb (g/L) 12.0 ± 0.9 12.3 ± 1.1 11.6 ± 1.3 11.8 ± 1.4 0.13

eGFR 
(mL/min/1.73m²)

23.5 ± 7.2 23.0 ± 9.0 23.5 ± 7.2 20.8 ± 9.9 0.17

ERI 5.2 ± 2.2 5.3 ± 2.3 5.3 ± 2.3 5.2 ± 2.3 0.62

Control 
(n=28)

Hb (g/L) 11.6 ± 1.0 11.7 ± 0.9 11.7 ± 1.0 11.7 ± 1.4 0.55

eGFR 
(mL/min/1.73m²)

20.1 ± 6.8 19.1 ± 5.0 19.1 ± 5.1 18.6 ± 5.8 0.27

ERI 4.5 ± 2.9 4.1 ± 2.3 4.7 ± 3.7 4.8 ± 3.7 0.28

CERA: continuous erythropoietin receptor activator, Hb: Hemoglobin, eGFR:  glomerular filtration rate estimated by CKD-EPI equation, 
ERI erythropoietin resistance index.

by the CKD-EPI formula and the change in hemoglobin 
levels in both groups during the follow-up period. He-
moglobin levels remained stable and there were no sig-
nificant changes in the eGFR in either of the two study 
groups. 

During the 6 months of follow up, three patients from 
the CERA group and two patients from the control group 
started dialysis treatment and dropped-out from the study. 
No adverse effects related to ESAs were observed in ei-
ther of the two study groups.

Discussion  
To our knowledge, this is the first study that estab-

lishes dose equivalences between monthly administration 
of	CERA	and	more	frequent	dosing	of	epoetin	β	or	darbe-
poetin	α	in	patients	with	ACKD.	

The summary of product characteristics of CERA es-
tablishes a fixed dose of 120 µg/month for patients receiv-
ing	either	<8000	IU/week	of	epoetin	β, or <40 µg/week 

sions13-15. Such cases may require higher doses of ESAs. 
Thus, we consider that the most appropriate parameter 
to assess the anemia and its response to treatment is the 
erythropoietin resistance index (ERI), as shown in sev-
eral studies16-18. In our study, the ERI calculated in both 
groups remained stable throughout the follow-up period, 
therefore confirming the validity of the equivalent doses 
proposed in this study, as both the ERI and the hemo-
globin level are two effective parameters of assessment in 
this respect. The ERI in patients treated with CERA was 
calculated using a correction factor derived from our pre-
liminary experience (unpublished data), which is 1:225 
with	respect	to	epoetin	β.	Although	this	dose	equivalence	
should be corroborated in other studies, we may assume 
its validity as the possible bias is constant and the clini-
cal significance lies within its variations over time. In pa-
tients treated with CERA, there were no changes in the 
ERI during the study period.

The two study groups were not totally homogene-


