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Abstract  24 

Sodium-glucose cotransporter 2 (SGLT2) inhibitors often increase the hematocrit. It remains unclear 25 

whether this increase would be observed in all patients administered SGLT2 inhibitors, however. We 26 

therefore used the data from the previous study and investigated time-dependent alterations of various 27 

outcomes related to erythrocytes, erythropoiesis, and clinical outcome in type 2 diabetes subjects (n=89) 28 

treated with ipragliflozin for 16 weeks. Among a total of 89 participants, 71 subjects (80.0% of total 29 

participants) showed the elevation of the hematocrit and 18 subjects (20.0% of total participants) did not at 30 

16 weeks. Although the hematocrit levels at baseline were significantly lower in hematocrit elevated group 31 

than non-elevated group, they reached the same levels 4 weeks after the onset of treatment. Binomial 32 

logistic regression analysis demonstrated that a lower baseline hematocrit level was related to the elevation 33 

of hematocrit at 16 weeks. Optimal cutoff hematocrit levels at baseline to predict hematocrit elevation were 34 

46.9% (male) and 41.7% (female) in ROC analysis. Random intercept model analysis revealed the serum 35 

erythropoietin level increased in both hematocrit elevated and non-elevated groups, whereas only the 36 

former group showed an increase in the percentage of reticulocytes during the first 4 weeks. These results 37 

suggest that the ipragliflozin-induced increase in hematocrit which is affected by the baseline hematocrit 38 

level is attributable to the responsiveness to, but not to the production of, erythropoietin. Collectively, Ht 39 

elevation observed in administration of SGLT2 inhibitors can result from erythropoietin-induced 40 

erythropoiesis, which is determined by the pre-treatment Ht level. 41 

 42 

Keywords: ipragliflozin, erythropoiesis, erythropoietin, reticulocyte, random intercept model analysis 43 

Trial registration 44 

This trial has been registered with University Hospital Medical Information Network Clinical Trial Registry 45 

(UMIN-CTR no. 000015478)  46 
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Introduction 47 

Treatment with SGLT2 inhibitors is often associated with an increased hematocrit (Ht) [1-8]. In post hoc 48 

mediation analysis of the risk of cardiovascular death in a large scale SGLT2 inhibitor trial (EMPA-REG 49 

Outcome trial) [1], the changes in Ht and hemoglobin (Hb) were the most prominently contributing factors 50 

to the favorable effects of the drug [9]. It has not been clarified how the Ht elevation would be caused after 51 

the administration of SGLT2 inhibitor, however. 52 

Evidence suggests that serum concentration of erythropoietin, an important stimulator of 53 

erythropoiesis [3,10,11], as well as parameters of erythropoiesis including the number or percentage of 54 

reticulocytes [3] elevate during treatment with SGLT2 inhibitors. These observations suggest that SGLT2 55 

inhibitors increase the Ht by stimulating erythropoiesis, and the elevation of serum erythropoietin levels by 56 

SGLT2 inhibitors has been demonstrated in several reports [3,11,12]. However, the time dependent-57 

alterations of both serum erythropoietin and reticulocyte have been shown in only 1 small-scale study [3]. 58 

Furthermore, other studies found that the circulating level of erythropoietin was unaltered during the 59 

treatment with SGLT2 inhibitors [8,13].  60 

It thus remains to be elucidated whether erythropoietin-dependent erythropoiesis contributes to 61 

the SGLT2 inhibitor-induced elevation of the Ht with the increase of reticulocyte in a relatively large-sized 62 

study. Additionally, given that the Ht elevation was the most prominently contributing factor to the 63 

favorable effects of the drug [9], it was important to identify factors predicting the drug-induced elevation 64 

of the Ht before the initiation of SGLT2 inhibitors.  65 

The aim of this study was to investigate the time-dependent changes in various parameters related 66 

to erythrocytes, including those of erythropoiesis and RBC related indices, and to characterize differences 67 

in individuals who showed and did not show the elevation of the Ht during the treatment with the SGLT2 68 

inhibitor.  69 

 70 
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Materials and Methods 71 

Study subjects 72 

This study was conducted using data of the previously published study (SORE-KOBE study) [14]. Study 73 

participants administered ipragliflozin at a dose of 50 mg/day after breakfast for 16 weeks, while continuing 74 

their previously prescribed medications. They were individuals with type 2 diabetes aged 20 to 75 years 75 

with a body mass index of ≥22 kg/m2 and a glycated hemoglobin (HbA1c) level of ≥6.5 % and <9.5%, and 76 

they were treated at nine medical facilities in Japan. Details of the inclusion and exclusion criteria for the 77 

study were described previously [14]. The study was conducted in accordance with the Declaration of 78 

Helsinki and its amendments, and approved by the institutional review boards of the participating facilities. 79 

Written informed consent was obtained from all participants. The study was registered with the University 80 

Hospital Medical Information Network Clinical Trials Registry (UMIN-CTR) as UMIN000015478, 81 

performed with funding by Astellas Pharma Inc. (Tokyo, Japan), and monitored by a third party (DOT 82 

WORLD, Tokyo, Japan) to ensure compliance with ethical guidelines for medical research involving 83 

human subjects and with the study protocol as well as that the data were collected accurately and completely.  84 

 85 

Study groups 86 

Based on the Ht increase ratio {[(Ht at 16week)-(Ht at baseline)]×100 / Ht at baseline (%)}, the study 87 

subjects were classified into two groups of Ht elevated group (Ht increase ratio＞0%) and Ht non-elevated 88 

group (Ht increase rate ≦0%). 89 

 90 

Outcomes 91 

The primary outcome of this study was to examine time-dependent alteration（0, 4, 8, 12, and 16 weeks） 92 

of Ht after ipragliflozin administration. To examine the factors related to the change of Ht, we collected 93 

parameters shown below. RBC count, blood level of Hb, and eGFR were measured at 0, 4, 8, 12, and 16 94 
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weeks. The serum levels of erythropoietin and NT-proBNP as well as Ret% were measured at 0, 2, 4, 8, 95 

and 16 weeks. The reticulocyte count was measured at 0, 4, 8, and 16 weeks. Blood samples were collected 96 

at baseline and at the predetermined time-points after overnight fasting. The RBC, Hb, and Ht were 97 

measured by Sheath Flow Direct Current Detection method. MCV, MCH, and MCHC were calculated as 98 

Ht (%)/ RBC (106/μL) ×10, Hb (g/dL)/ RBC (106/μL) ×10, and Hb (g/dL)/Ht (%) ×100, respectively. The 99 

eGFR was calculated with serum creatinine level (sCr), age, and sex (male; eGFR =194×sCr-1.094×age 100 

(years) - 0.287, female; eGFR = (194×sCr-1.094×age (years) - 0.287) ×0.739). The plasma erythropoietin levels 101 

were analyzed by measured by Chemiluminescent Enzyme Immunoassay (CLEIA) with Access EPO kit 102 

and Access2 PRO (BECKMAN COULTER. Tokyo, Japan) in LSI Medience Corporation (Tokyo, Japan). 103 

Reticulocytes were measured by flow cytometric analysis. Clinical data including age, sex, height, body 104 

weight, body mass index, waist circumference, disease duration, antidiabetic medications, and 105 

antihypertensive medications were collected at baseline. 106 

 107 

Data analysis 108 

The baseline characteristics and clinical parameters were summarized by mean ± SD for all patients and by 109 

groups. Student’s t or Mann-Whitney U test was performed in comparison to two groups. Categorical 110 

variables were analyzed with the use of χ2 test. We used binomial logistic regression analysis to assess the 111 

contributing factors for Ht elevation. In this analysis, baseline Ht level, sex, the maximum level of serum 112 

erythropoietin, as well as the change in eGFR and body weight during 16 weeks were applied as explanatory 113 

variables. Odds ratio and 95% confidence interval were shown. ROC analysis was performed to determine 114 

the optimal cutoff level of Ht at baseline to predict hematocrit elevation.  115 

 For the time-dependent changes in various parameters related to erythrocytes including those of 116 

erythropoiesis, Ht, RBC count, blood Hb level, the serum levels of erythropoietin, Ret%, reticulocyte count, 117 

MCV, MCH, MCHC, eGFR, and NT-proBNP were analyzed with repeated-measures one-way analysis of 118 
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variance (ANOVA) and post hoc test based on t statistics adjusting Bonferroni correction.  119 

 For the comparison of time-dependent changes between Ht elevated and non-elevated groups, 120 

the changes in the HbA1c, eGFR, and body weight (from 0 to 16 weeks), and the change in the serum levels 121 

of erythropoietin, Ret%, reticulocyte count, MCV, MCH, and MCHC (from 0 to 2 or 4 weeks) were 122 

analyzed with random intercept model, in which group variable, time variable, and these interaction terms 123 

were included as independent variables, and subjects were treated as random variable for dealing with 124 

repeated-measure data. P values for interaction term were calculated.  125 

 A P value of <0.05 was considered statistically significant. All statistical analysis was performed 126 

with SPSS software version 22.0. 127 

 128 

Results  129 

Patient recruitment and baseline characteristics 130 

Among a total of 104 potential participants, one failed to satisfy the inclusion criteria, two met the exclusion 131 

criteria, four deviated from the study protocol, and one was excluded from the analysis because of the 132 

progression of anemia, as previously described [14]. Of the remaining 96 individuals, data on Ht were not 133 

collected in seven subjects. A total of 89 subjects who completed the study were therefore included in the 134 

current analysis (Fig. 1). The baseline characteristics of all individuals (n=89) are shown in Table 1. 135 

 136 

The time-dependent change of RBC-related parameters, eGFR, and NT-proBNP 137 

The time-dependent changes of parameters in all participants are shown in Fig. 2a-k. The Ht, RBC count, 138 

and blood Hb levels were significantly elevated at 4 weeks after the onset of ipragliflozin treatment and 139 

remained higher than baseline throughout the intervention (Fig. 2a-c). The serum concentration of 140 

erythropoietin was significantly elevated at 2 weeks, remained increased at 4 weeks, and had returned to 141 

the baseline level at 8 weeks (Fig. 2d). The Ret% and reticulocyte count were significantly increased at 2 142 
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and 4 weeks and had returned to baseline levels at 4 and 8 weeks, respectively, with both parameters having 143 

declined significantly below baseline values at 16 weeks (Fig. 2e,f). MCV was increased at 4 weeks, 144 

remained greater than the baseline level at 8 to 12 weeks, and returned to the baseline level at 16 weeks 145 

(Fig. 2g). MCH and MCHC were decreased at 8 weeks and 4 weeks, respectively, and remained lower than 146 

the baseline levels throughout the intervention period (Fig. 2h,i). The eGFR was significantly decreased at 147 

4 weeks and remained at a level lower than baseline throughout the intervention (Fig. 2j). The serum 148 

concentration of NT-proBNP was unaltered throughout the study (Fig. 2k). 149 

 150 

Baseline characteristics in Ht elevated and non-elevated groups  151 

To further investigate Ht elevation after ipragliflozin initiation, we divided participants into Ht elevated 152 

group (n=71) and Ht non-elevated group (n=18) according to the changes of Ht during 16 weeks. The 153 

baseline RBC count and Ht of the Ht elevated group were significantly lower than those of the Ht non-154 

elevated group, but other parameters did not differ between the two groups (Table 1). 155 

 We assessed the contributing factors for predicting Ht elevation during 16 weeks treatment. 156 

Binomial logistic regression analysis showed that baseline Ht level was significantly related to Ht elevation 157 

during ipragliflozin treatment after adjustment of sex, the maximum level of serum erythropoietin level, 158 

the change of eGFR, and the change of body weight (Odds ratio: 0.716 [95% CI 0.581 ~ 0. 882], p=0.002) 159 

(Table 2). 160 

 161 

Optimal cutoff level of baseline Ht to distinguish Ht elevated or non-elevated group  162 

We next tried to determine the optimal cutoff level of baseline Ht to predict the elevation of Ht after 163 

ipragliflozin treatment for 16 weeks with the use of ROC analysis (Fig. 3). For males (n=42), the sensitivity 164 

and specificity were revealed to be 73.5% and 75.0%, respectively when the cutoff value of Ht was set to 165 

46.9%. For females (n=47), the sensitivity and specificity were revealed to be 75.7% and 60.0%, 166 
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respectively when the cutoff value of Ht was set to 41.7%. 167 

 168 

Comparison of time-dependent changes of parameters between Ht elevated and non-elevated groups 169 

The time-dependent changes in the Ht, RBC count, and Hb level for the two groups are shown (Fig. 4a-c). 170 

In the random intercept model analysis, the changes in Ht, RBC, and hemoglobin were significantly 171 

increased in Ht elevated group compared with Ht non-elevated group (all of p<0.001) during the 172 

intervention period. This analysis showed that HbA1c significantly decreased in Ht non-elevated group 173 

compared with Ht elevated group (p=0.029) (Fig. 4d), whereas eGFR and body weight did not differ 174 

between the two groups (eGFR; p=0.726, body weight; p=0.333, respectively) (Fig. 4e,f). Serum 175 

erythropoietin concentration was elevated at 2 and 4 weeks in Ht elevated and non-elevated groups, 176 

respectively (Fig. 5a). Indeed, in the random intercept model analysis, serum erythropoietin did not show 177 

a significant group-time interaction (p=0.837), and both groups had similar elevations. Ret% was elevated 178 

only in Ht elevated group at 4weeks. The change in Ret% was increased in Ht elevated group compared 179 

with Ht non-elevated group (p=0.043) during the intervention period (Fig. 5b). Reticulocyte count did not 180 

change significantly in either group (p=0.648) (Fig. 5c). While MCH did not change in either group 181 

(p=0.995) (Fig. 5e), MCV and MCHC were increased and decreased, respectively, in Ht elevated group 182 

compared with Ht non-elevated group (MCV: p=0.009, MCHC; p=0.034) (Fig. 5d,f).  183 

 184 

Discussion  185 

Novel finding in our study is that ~80.0% of the study subjects showed and ~20.0% did not show an increase 186 

in the hematocrit after the administration of ipragliflozin. We have found that serum erythropoietin 187 

concentration was increased both in Ht elevated and non-elevated groups whereas erythropoiesis appeared 188 

to be stimulated only in the former. These findings suggest that the difference in erythropoiesis between the 189 

two groups is attributable to the responsiveness to, but not to the production of, erythropoietin. It remains 190 
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to be elucidated why the responsiveness to erythropoietin differs.  191 

 We have shown here that MCH and MCHC were decreased in response to ipragliflozin treatment. 192 

These findings are consistent with a recent study showing that these two indexes were decreased after 6 193 

months treatment with empagliflozin [11]. In that study, serum concentration of ferritin, which reflects iron 194 

storage in body, was also decreased [11], suggesting that MCH and MCHC were decreased as a result of 195 

relative iron deficiency induced by augmented erythropoiesis. In contrast, we have shown that MCV was 196 

transiently increased during the treatment with the SGLT2 inhibitor. Given that the volume of reticulocytes 197 

is greater than that of erythrocytes [15], the transient increase in MCV is likely attributable to the generation 198 

of reticulocytes. These results all suggest the enhancement of erythropoiesis after administration of SGLT2 199 

inhibitors. 200 

 It was controversial whether SGLT2 inhibitors-induced increase in Ht would be caused by 201 

hydration or by erythropoiesis [3,16]. Evidence suggests that the decrease in body weight at an early phase 202 

of the treatment with SGLT2 inhibitors is mainly attributable to the reduction of water (hydration) in the 203 

body [5,16]. We have found that the extents of the decrease in the eGFR and body weight were similar 204 

between Ht elevated and Ht non-elevated groups. In contrast, Ret%, MCV and MCHC were altered only in 205 

Ht elevated group, suggesting that the difference in the change in the hematocrit between the two groups is 206 

attributable not to hydration status but to erythropoiesis. Furthermore, positive linear relationship in area 207 

under the curve between erythropoietin concentration and the Ret% level during the first 4 weeks was 208 

observed in Ht elevated group (r=0.330, p=0.005), but not in Ht non-elevated group (r=0.053, p=0.836). 209 

This suggests the Ht elevation is attributable to erythropoietin induced erythropoiesis in Ht elevated group. 210 

  We also found that baseline Ht level was the predictive factor for determining Ht elevation or 211 

not. In addition, ROC analysis revealed the optimal cutoff level of baseline Ht which predicts the elevation 212 

of Ht after ipragliflozin treatment. Given that the increase in Ht level was the most prominently contributing 213 

factor to the favorable effects of the drug in decreasing cardiovascular mortality [9], our results may present 214 
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a useful marker that determines the preferable subjects for the administration of SGLT2 inhibitors.  215 

 The mechanism how the serum concentration of erythropoietin is increased during the treatment 216 

of SGLT2 inhibitors is unclear. Erythropoietin is produced by fibroblast-like cells located in the interstitium 217 

near proximal straight tubule of the kidney [17]. An SGLT1, another sodium-glucose cotransporter 218 

localized in the proximal straight tubule, is overloaded because of the compensation in urine glucose 219 

reabsorption after inhibition of SGLT2 [18]. Given that hypoxia is an important stimulus to erythropoietin 220 

production [19], it is possible that the enhanced glucose reabsorption mediated by the SGLT1 may increase 221 

oxygen consumption and induce the subsequent hypoxia, which stimulates erythropoietin-producing cells 222 

localized near proximal straight tubules.  223 

 In our study, HbA1c decreased to the larger extent in Ht non-elevated group than in Ht elevated 224 

group. SGLT2 inhibitor not only induces glycosuria and lowers blood glucose level, but also alters serum 225 

insulin and glucagon levels [20]. These changes induce the shift in the metabolic fuel source from glucose 226 

toward fatty acid [21,22]. Such changes in metabolic fuel source might affect erythropoiesis, although 227 

further investigations will be necessary. 228 

 Strengths of the present study include the comprehensive analyses of time-dependent changes in 229 

parameters related erythrocytes as well as of the analysis of the difference between subjects who showed 230 

or did not show the elevation of the hematocrit. Its open-label, one-arm design is a limitation of the study.  231 

 In conclusion, our results suggest that the increase in the serum erythropoietin concentration, 232 

which occurs shortly after the treatment onset likely contribute, at least in part, to the elevation of the 233 

hematocrit during ipragliflozin treatment, and that the difference between subjects who showed or did not 234 

show the increase in hematocrit is attributable to the responsibility to, but not to the production of, 235 

erythropoietin. Further studies are required to understand the pharmacological properties of this relatively 236 

new class of drugs on erythrocyte parameters and erythropoiesis. 237 

  238 
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SUPPORTING INFORMATION 340 

Figure Legends 341 

Fig.1 Flow diagram of participant recruitment. 342 

 343 

Fig. 2 Changes in the hematocrit (a), RBC count (b), blood hemoglobin level (c), serum erythropoietin 344 

concentration (d), Ret% (e), reticulocyte count (f), MCV (g), MCH (h), MCHC (i), eGFR (j), and NT-345 

proBNP (k) during treatment with ipragliflozin. Data are means ± SD (n=89). *P < 0.01, **P < 0.001 versus 346 

baseline by repeated-measures one-way ANOVA and post hoc Bonferroni test. 347 

 348 

Fig. 3 ROC curves and area under the curve (AUC) for baseline Ht level to distinguish Ht elevated or non-349 

elevated group. (a) male cases (n=42). When the cutoff value of Ht was set to 46.9%, the sensitivity and 350 

specificity were 73.5% and 75.0%, respectively. (b) female cases (n=47).  When the cutoff value of Ht was 351 

set to 41.7%, the sensitivity and specificity were 75.7% and 60.0%, respectively. 352 

  353 

Fig. 4 Changes in the hematocrit (a), RBC count (b), blood hemoglobin level (c), HbA1c (d), eGFR (e), and 354 

body weight (f) during treatment with ipragliflozin for study participants in the Ht elevated (n=71, black 355 

circles) and non-elevated (n=18, gray circles) groups. Data are means ± SD. †P<0.05 versus the 356 

corresponding value for the Ht elevated group (unpaired Student’s t test). P values are indicated for the 357 

group × time interaction terms of the random intercept model. 358 

 359 

Fig. 5 Changes in serum erythropoietin concentration (a), Ret% (b), and reticulocyte count (c), MCV (d), 360 

MCH(e), and MCHC (f) during treatment with ipragliflozin in both Ht elevated (n=71, black columns) and 361 

non-elevated (n=18, gray columns) groups. Data are means ± SD. P values are indicated for the group × 362 

time interaction terms of the random intercept model. 363 



Fig. 1

Assessed for eligibility： n = 104

Allocated to ipragliflozin: n = 101

Excluded: n = 3

Failed to meet inclusion criteria: n = 1

Met exclusion criteria: n = 2

Analyzed : n = 89

Protocol deviation: n = 4

Progressive anemia: n = 1

No data of hematocrit: n = 7
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Table 1 Clinical parameters and medication for all the study participants (n = 89), Ht elevated 

group (n=71), and Ht non-elevated group (n=18) at baseline 

 
All 

(n=89) 

Ht elevated group 

(n=71) 

Ht non-elevated 

group (n=18) 
P 

Age (years) 56.6 ± 11.1 56.3 ± 10.8 57.6 ± 12.4 0.656 

Sex (male (n)/female (n)) 42 / 47 34 / 37 8 / 10 1.000 

Body weight (kg) 75.2 ± 12.7 75.4 ± 11.7 74.4 ± 16.5 0.766 

Body mass index (kg/m2) 28.6 ± 4.2 28.7 ± 3.9 28.2 ± 5.4 0.696 

Waist circumference (cm) 97.6 ± 10.7 97.4 ± 10.2 98.2 ± 12.8 0.784 

Disease duration (years) 11.9 ± 8.3 11.6 ± 8.4 13.2 ± 8.2 0.486 

HbA1c (%) 7.9 ± 0.8 7.8 ± 0.7 8.1 ± 0.9 0.185 

Glycoalbumin (%) 19.4 ± 3.8 19.1 ± 3.7 20.4 ± 4.3 0.222 

Fasting plasma glucose (mg/dL) 157.2 ± 36.9 154.8 ± 33.5 166.2 ± 47.9 0.247 

Systolic blood pressure (mmHg) 132.1  ± 14.4 133.2 ± 14.8 127.4 ± 11.9 0.149 

Diastolic blood pressure (mmHg) 77.0 ± 11.4 77.8 ± 11.8 73.8 ± 9.0 0.201 

eGFR (mL/min /1.73 m2) 82.7 ± 22.5 84.1 ± 23.1 77.2 ± 19.4 0.250 

NT-proBNP (pg/mL) 95.3 ± 253.8 78.1 ± 239.5 160.4 ± 300.6 0.223 

Hematocrit (%) 42.8 ± 4.2 42.2 ± 4.2 45.1 ± 3.4 0.009* 

RBC count (104/µL) 474 ± 48 468 ± 47 497 ± 50 0.024* 

Hemoglobin (g/dL) 14.3 ± 1.5 14.2 ± 1.5 14.9 ± 1.4 0.090 

Erythropoietin (mIU/mL) 16.9 ± 13.1 17.0 ± 14.5 16.2 ± 5.6 0.813 

Ret% 1.65 ± 0.66 1.69 ± 0.72 1.52 ± 0.35 0.356 

Reticulocyte count (104/µL) 7.81 ± 3.07 7.86 ± 2.98 7.58 ± 1.85 0.739 

Antidiabetic medications (n, (%))           

 Sulfonylurea 30 (33.7) 24 (33.8) 6 (33.3) 1.000 

 Glinide 1 (1.1) 0 (0) 1 (5.6) 0.205 

 Metformin 73 (82.0) 57 (80.3) 16 (88.9) 0.726 

 Alpha-glucosidase inhibitor 23 (25.8) 20 (28.2) 3 (16.7) 0.380 

 Thiazolidinedione 3 (3.4) 3 (4.2) 0 (0) 1.000 

 DPP-4 inhibitor 57 (64.0) 49 (69.0) 8 (44.4) 0.055 

GLP-1 receptor agonist 19 (21.3) 13 (18.3) 6 (33.3) 0.204 

Bolus insulin 5 (5.6) 4 (5.6) 1 (5.6) 1.000 



Basal insulin 22 (24.7) 17 (23.9) 5 (27.8) 0.766 

Antihypertensive medications (n, (%))     

ARB or ACE inhibitor 42 (47.2) 33 (46.5) 9 (50.0) 1.000 

CCB 28 (31.5) 21 (29.6) 7 (38.9) 0.572 

Alpha and/or beta blocker 14 (15.7) 8 (11.3) 6 (33.3) 0.034 

Diuretics 10 (11.2) 7 (9.9) 3 (16.7) 0.421 
Data are means ± SD with the exception of sex distribution and medication. *P<0.05 for comparison between the 
two groups (unpaired Student’s t test, Mann-Whitney U test, or χ2 test.). Abbreviations: HbA1c, glycated 
hemoglobin; eGFR, estimated glomerular filtration rate; RBC, red blood cell; Ret%, percentage of reticulocyte; 
DPP-4, dipeptidyl peptidase; GLP-1, glucagon like peptide-1; ARB, Angiotensin II receptor blocker; ACE, 
Angiotensin-converting-enzyme; CCB, calcium channel blocker. 

 

 

  



Table 2 Binomial logistic regression analysis for hematocrit elevation  

 

 

Abbreviations: eGFR, estimated glomerular filtration rate; CI, confidence interval. *P<0.05 
 

  

Variable Odds ratio 95% CI P 

Baseline hematocrit 0.716 (0.581 ~ 0.882) 0.002* 
Sex 0.235 (0.052 ~ 1.069) 0.061 
Max of erythropoietin level during 16 weeks 0.975 (0.930 ~ 1.022) 0.295 
Change in eGFR during 16 weeks 0.997 (0.940 ~ 1.058) 0.925 
Change in body weight during 16 weeks 1.089 (0.896 ~ 1.323) 0.392 
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