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Background: Online hemodiafiltration (OL-HDF) offers considerable advantages in clearance of molecules of various 
sizes. However, evidence of clinical effects of OL-HDF is scarce in Korea. In this study, we investigated changes in 
laboratory values over more than 12 months after switching to OL-HDF. 
Methods: Adult patients with end-stage renal disease undergoing hemodialysis (HD) were prospectively enrolled in a 
K-cohort (CRIS no. KCT0003281) from 6 tertiary hospitals in South Korea. We recruited 435 patients, 339 of whom 
were on HD at enrollment. One hundred eighty-two patients were followed for more than 24 months. Among them, 
44 were switched to OL-HDF for more than 12 months without conversion to HD. We used a paired t test to compare 
baseline and 24-month follow-up results.
Results: The mean age of the subjects was 61.2 ± 12.2 years, and 62.6% were male. The baseline hemoglobin 
level was not significantly different between HD and OL-HDF group (10.61 ± 1.15 vs. 10.46 ± 1.03 g/dL, P = 0.437). 
However, the baseline serum protein and albumin levels were significantly lower in the OL-HDF group (6.82 ± 0.49 vs. 
6.59 ± 0.48 g/dL, P = 0.006; 3.93 ± 0.28 vs. 3.73 ± 0.29 g/dL, P < 0.001). In patients switched to OL-HDF, levels of 
hemoglobin and serum albumin significantly increased (10.46 ± 1.03 vs. 11.08 ± 0.82 g/dL, P = 0.001; 3.73 ± 0.29 vs. 
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Introduction

The global prevalence and incidence of maintenance 
dialysis are increasing [1,2]. World Bank and World Health 
Organization data show that, by 2030, 2.16 million people 
in Asia will need renal replacement therapy (RRT), an 
increase of 223% [3]. Among the modalities of RRT, main-
tenance hemodialysis (HD) has been a major method 
worldwide for patients with end-stage renal disease (ESRD) 
[2,4]. According to a US Renal Data System report, 87.3% 
of incident patients with ESRD in the US used HD for RRT 
in 2016. The recent introduction of online-hemodiafil-
tration (OL-HDF) may offer major advantages in clearing 
molecules of various sizes, reducing HD-associated amy-
loidosis and chronic inflammation [5-7]. Because this 
modality has been officially approved for ESRD patients, 
the number of patients worldwide undergoing OL-HDF 
therapy doubled between 2004 and 2010, reaching 80,000 
[8]. Previous studies in Japan and Europe suggest that OL-
HDF treatments are associated with greater hemodynamic 
stability and survival compared with standard HD [6,8-
10]. However, the recent Dialysis Outcomes and Practice 
Patterns Study, which employed a “real-world” setting for 
cohort patients, did not find superior survival with HDF 
compared with HD [11]. A recent randomized controlled 
study of 100 patients in the UK also failed to find a superior 
survival outcome with OL-HDF [12]. 

In Korea, the annual number of patients undergo-
ing HD has grown continuously from 49,403 in 2008 to 
77,933 in 2016, a 1.57-fold increase [13]. However, few 
studies have investigated the effects of switching to OL-
HDF on various parameters in Korean patients because 
the cost difference between conventional HD and HDF 
is not reimbursed in Korea. The aim of our study was to 
investigate changes in clinical and laboratory features in 
patients with ESRD who switched from HD to OL-HDF, 

using data from a K-cohort comprising prospectively en-
rolled patients from 6 dialysis centers in South Korea.

Methods

Study population

The present study included data from a K-cohort (CRIS 
no. KCT0003281) of prospectively enrolled adult patients 
with ESRD undergoing HD in 6 tertiary hospitals in South 
Korea. Criteria for inclusion were age older than 18 years 
and treatment with HD 3 times per week (≥ 12 h/week) 

3.87 ± 0.30 g/dL, P = 0.001). The normalized protein catabolic rate decreased after 24 months, but the change was 
not significant (1.07 ± 0.25 vs. 1.03 ± 0.21 g/kg/day, P = 0.433). Although the dose of erythropoiesis-stimulating 
agent was lower in patients who converted to HDF, it was not significantly different (-115.7 ± 189.7 vs. -170.5 ± 
257.1 P = 0.206).
Conclusion: OL-HDF treatment over more than 12 months was associated with no harmful effects on anemia and 
nutritional status.
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Figure 1. For this study, 435 patients were recruited, and 339 pa-
tients were on hemodialysis (HD) at the initial point. Among 339 pa-
tients on HD, 182 were followed up for more than 24 months, and 
47 patients switched to hemodiafiltration (HDF) during the follow-up 
period. We investigated change in parameters in 44 patients main-
tained for more than 12 months after switching to Online HDF (OL-
HDF) and in 135 patients who remained on HD during the follow-up 
period.
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for at least 3 months with no exposure history of renal 
transplantation. Patients with a history of cancer, coagu-
lation disorders, or active infections were excluded. 

A total of 435 patients was recruited, and 339 patients 
were on HD at the beginning of the study period. Among 
the 339 patients, 182 were followed up for more than 24 
months. During the follow-up period, 135 patients re-
mained on HD and 47 switched to HDF. However, 3 of the 
47 who switched to HDF later returned to HD. We com-
pared clinical parameters in 44 patients who switched to 
OL-HDF and 135 patients who remained on HD (Fig. 1). 
We used the term “HD group” for patients who remained 
on HD and “OL-HDF group” for patients who switched to 
and were maintained on OL-HDF.

The study was approved by the Institutional Review 
Board of CHA Bundang Medical Center and was conduct-
ed in accordance with the Declaration of Helsinki and the 
principles of Good Clinical Practice (CHAMC 2016-05-

064-024). Written informed consent was obtained from 
all patients. 

Clinical variables

Patient demographic and clinical data of age, sex, etiol-
ogy of ESRD (diabetes, hypertension, glomerulonephri-
tis, polycystic kidney disease, or unknown), mean blood 
pressure, and body mass index were obtained from a 
medical record review. Cardiac diseases were defined as 
a medical history of angina pectoris, positive treadmill 
test, myocardial infarction, percutaneous transluminal 
coronary angioplasty, coronary artery bypass surgery, or 
congestive heart failure. Cerebrovascular diseases were 
defined as a medical history of stroke, transient ischemic 
attack, or intracranial hemorrhage. Data from labora-
tory findings were collected on blood hemoglobin (Hgb), 
blood urea nitrogen, creatinine, calcium, phosphate, 

Table 1. Baseline characteristics of study participants
Characteristic Overall (n = 179) HD group (n = 135) OL-HDF group (n = 44) P value

Male 112 (62.6) 86 (63.7) 26 (59.1) 0.595
Age (yr) 61.2 ± 12.2 61.1 ± 11.8 61.4 ± 13.5 0.877
HD duration (mo) 2.9 ± 4.4 5.4 ± 4.7 3.5 ± 3.0 0.003
Diabetes 79 (44.1) 64 (47.4) 15 (34.1) 0.095
Cardiac diseases 24 (13.4) 16 (11.9) 8 (18.2) 0.204
Cerebrovascular diseases 38 (21.2) 26 (19.3) 12 (27.3) 0.179
25-OH vitamin D (ng/mL) 18.16 ± 10.48 17.45 ± 10.17 20.34 ± 11.22 0.113
Hemoglobin (g/dL) 10.57 ± 1.12 10.61 ± 1.15 10.46 ± 1.03 0.437
Protein (g/dL) 6.77 ± 0.50 6.82 ± 0.49 6.59 ± 0.48 0.006
Albumin (g/dL) 3.88 ± 0.29 3.93 ± 0.28 3.73 ± 0.29 < 0.001
Creatinine (mg/dL) 9.63 ± 2.63 9.55 ± 2.61 9.88 ± 2.71 0.463
Calcium (mg/dL) 8.62 ± 0.81 8.72 ± 0.81 8.32 ± 0.75 0.005
Phosphate (mg/dL) 4.91 ± 1.34 4.88 ± 1.35 5.01 ± 1.33 0.560
iPTH (pg/dL) 250.43 ± 186.41 234.24 ± 186.61 300.10 ± 178.80 0.041
Total cholesterol (mg/dL) 138.02 ± 28.54 138.35 ± 28.09 137.02 ± 30.18 0.790
LDL cholesterol (mg/dL) 76.66 ± 23.47 74.30 ± 22.96 83.89 ± 23.84 0.018
Beta2MG (mg/L) 24.39 ± 7.89 24.17 ± 7.96 28.50 ± 1.92 0.158
Session length (hr) 3.86 ± 0.23 3.84 ± 0.24 3.91 ± 0.21 0.072
URR 72.25 ± 6.43 71.73 ± 6.58 73.83 ± 5.76 0.060
Kt/V 1.54 ± 0.28 1.53 ± 0.27 1.61 ± 0.30 0.098
Blood flow rate (mL/min) 262.68 ± 21.11 260.96 ± 21.44 267.95 ± 19.36 0.056
OL-HDF modality 
   Pre-dilution - - 4 (9.1) -
   Convection volume (L) - - 20.4 ± 7.7 -

Data are presented as number of patients (%) or mean ± standard variation.
Beta2MG, beta 2-microglobulin; HD, hemodialysis; iPTH, intact-parathyroid hormone; LDL, low-density lipoprotein; OL-HDF, online-hemodiafiltration; URR, urea 
reduction ratio.
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intact-parathyroid hormone (iPTH), glucose, uric acid, 
total cholesterol, low-density lipoprotein cholesterol, C-
reactive protein, 25-hydroxyvitamin D, and albumin at 
the time of patient enrollment. 

Statistical analysis

Categorical variables were recorded as number and 
percentage. Continuous variables are presented as the 
mean ± standard variation or median. Student’s t  test 
and Mann-Whitney U test were used to compare con-
tinuous variables. Categorical variables were compared 
using the χ2 test or Fisher’s exact test. We used a paired t test 
to compare baseline and 24-month follow-up results. To in-
vestigate possible confounding factors, we used a linear 
regression analysis with multiple adjustments for chang-
es in various laboratory values. A P value < 0.05 was con-
sidered significant. Statistical analyses were performed 
using IBM SPSS Statistics for Windows (version 21; IBM 
Corp., Armonk, NY, USA). 

Results

Baseline laboratory findings of included patients

Clinical and biochemical characteristics are shown in 
Table 1. Among 435 patients recruited between June 2016 
and December 2018, 182 were followed for more than 24 
months. During the follow-up period, 44 patients were 
switched to OL-HDF and kept on the treatment for more 
than 12 months, while 135 patients remained on HD. 

The mean age of the study subjects was 61.2 ± 12.2 years, 
and 62.6% were male. The etiologies of ESRD were diabetic 
nephropathy (44.2%), hypertension (24.6%), glomerulo-
nephritis (12.3%), autosomal dominant polycystic kidney 
disease (6.1%), and others (12.8%). The duration of dialy-
sis was 2.9 ± 4.4 months, and it was significantly longer 
in patients in the non-switched group (5.4 ± 4.7 vs. 3.5 ± 
3.0 months, P = 0.003). Serum protein and albumin levels 
were significantly lower in the OL-HDF group (6.82 ± 0.49 
vs. 6.59 ± 0.5 g/dL, P = 0.006; 3.93 ± 0.28 vs. 3.73 ± 0.29 g/
dL, P < 0.001). The iPTH level was significantly higher in 
the OL-HDF group (234.24 ± 186.61 vs. 300.10 ± 178.80 
pg/mL, P = 0.041), and the calcium level was significantly 
lower (8.72 ± 0.81 vs. 8.32 ± 0.75 mg/dL, P = 0.005; Table 1). 

Effects of HDF on laboratory findings

We compared baseline and 24-month follow-up labo-
ratory results using a paired t test. In the group that was 
switched from HD to OL-HDF, the levels of Hgb and 
serum albumin increased significantly (10.46 ± 1.03 vs. 
11.08 ± 0.82 g/dL, P = 0.001, and 3.73 ± 0.29 vs. 3.87 ± 0.30 
g/dL, P = 0.001, respectively). Although the normalized 
protein catabolic rate (nPCR) decreased from baseline 
after 24 months, the change was not significant (1.07 ± 
0.25 vs. 1.03 ± 0.21 g/kg/day, P = 0.433). Calcium and cal-
cium-phosphorus products also increased significantly 
after OL-HDF therapy (8.32 ± 0.75 vs. 8.75 ± 0.80 mg/dL, 

Table 2. Twenty-four-month laboratory outcome changes in 
participants 

Variable HD group (n = 135) OL-HDF group (n = 44)
Hemoglobin (g/dL)
   Baseline 10.61 ± 1.15 10.46 ± 1.03
   After 24 months 10.76 ± 1.09 11.08 ± 0.82
   P by paired t test 0.142 0.001
Ca (mg/dL)
   Baseline 8.72 ± 0.81 8.32 ± 0.75
   After 24 months 8.19 ± 0.93 8.75 ± 0.80
   P by paired t test < 0.001 < 0.001
P (mg/dL)
   Baseline 4.88 ± 1.35 5.01 ± 1.33
   After 24 months 5.05 ± 1.51 5.52 ± 1.46
   P by paired t test 0.177 0.078
Ca×P (mg2/dL2)
   Baseline 42.58 ± 12.42 41.89 ± 12.62
   After 24 months 41.43 ± 13.05 50.80 ± 20.79
   P by paired t test 0.314 0.013
iPTH (pg/mL)
   Baseline 234.24 ± 186.61 300.10 ± 178.80
   After 24 months 354.27 ± 293.11 407.63 ± 267.29
   P by paired t test < 0.001 0.008
nPCR (g/kg/day)
   Baseline 1.01 ± 0.20 1.07 ± 0.25
   After 24 months 0.98 ± 0.18 1.03 ± 0.21
   P by paired t test 0.165 0.433
Albumin (g/dL)
   Baseline 3.93 ± 0.28 3.73 ± 0.29
   After 24 months 3.88 ± 0.32 3.87 ± 0.30
   P by paired t test 0.051 0.001
Data are presented as mean ± standard variation.
HD, hemodialysis; iPTH, intact-parathyroid hormone; nPCR, normalized protein 
catabolic rate; OL-HDF, online-hemodiafiltration.
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P < 0.001 and 41.89 ± 12.62 vs. 50.80 ± 20.79 mg2/dL2, P = 
0.013, respectively; Table 2). 

We also investigated the effects of HDF conversion on 
anemia-related factors using multivariate adjustments 
(Table 3) [14]. Patients who converted to HDF showed 
significantly higher Hgb level than those who continued 
HD treatment without conversion (0.2 ± 1.3 vs. 0.6 ± 1.2 
g/dL, P = 0.010). These patients also exhibited marginally 
higher serum ferritin level and non-significantly lower 
transferrin saturation and erythropoiesis-stimulating 
agent doses.

To determine possible confounding effects of clinical 
factors, we conducted a linear regression analysis with 

multiple adjustments for changes in various laboratory 
values after HDF conversion (Table 4). Conversion to 
HDF resulted in elevation of serum calcium and albumin 
levels, both of which were significant even after adjust-
ment for baseline demographics, inflammation, and di-
alysis duration. 

Discussion

This study aimed to assess whether HDF treatment has 
a stronger influence on various parameters based on a 
multi-center cohort in Korea. We investigated changes 
in laboratory findings after a switch to OL-HDF over a 

Table 3. Multiple linear regression on the changes of anemia-related variables after HDF conversion in hemodialysis patients
Laboratory  
measure

Patient groups
Changes after 

conversion
Univariate analysis Multivariate analysisa

Unstandardized β (95% CI) P value Unstandardized β (95% CI) P value
Hemoglobin  

(g/dL)
HD group 0.2 ± 1.3 Reference Reference
OL-HDF group 0.6 ± 1.2 0.47 (0.04, 0.90) 0.034 0.74 (0.18, 1.30) 0.010

Ferritin (ng/mL) HD group 93.2 ± 239.9 Reference Reference
OL-HDF group 201.3 ± 493.1 108.1 (-1.9, 218.1) 0.054 106.6 (-7.1, 220.2) 0.066

TSAT (%) HD group -2.2 ± 15.4 Reference Reference
OL-HDF group -4.2 ± 18.7 -2.1 (-7.6, 3.5) 0.467 3.4 (-3.2, 10.0) 0.309

ESA dose  
(IU/kg/wk)b

HD group -115.7 ± 189.7 Reference Reference
OL-HDF group -170.5 ± 257.1 -54.8 (-126.1, 16.5) 0.131 -46.6 (-119.1, 25.9) 0.206

Data regarding changes in values are expressed as mean ± standard deviation.
CI, confidence interval; ESA, erythropoiesis-stimulating agent; HD, hemodialysis; HDF, hemodiafiltration; OL-HDF, online-HDF; TSAT, transferrin saturation.
aAdjusted for age, sex, etiology of end-stage renal disease, time on dialysis, single-pool Kt/V, high sensitivity C-reactive protein (hs-CRP), use of ESA, and use of 
intravenous iron. bFor darbepoetin alfa and methoxy polyethylene glycol-epoetin beta, the dose per week was multiplied by 200 to convert the units from micrograms 
to international units (Ref. [14]).

Table 4. Multiple linear regression on the changes of serum mineral and albumin concentrations after HDF conversion in 
hemodialysis patients 

Laboratory 
measure

Patient groups
Changes after 

conversion
Univariate analysis Multivariate analysisa

Unstandardized β (95% CI) P value Unstandardized β (95% CI) P value
Calcium (mg/dL) HD group -0.5 ± 0.8 Reference Reference

OL-HDF group 0.4 ± 0.7 0.96 (0.70, 1.23) < 0.001 1.02 (0.75, 1.30) < 0.001
Phosphorus  

(mg/dL)
HD group 0.2 ± 1.5 Reference Reference
OL-HDF group 0.5 ± 1.9 0.32 (-0.23, 0.88) 0.253 0.52 (-0.05, 0.1.08) 0.072

Ca×P (mg2/dL2) HD group -1.2 ± 13.2 Reference Reference
OL-HDF group 8.9 ± 22.8 10.1 (4.6, 15.6) < 0.001 12.1 (6.5, 17.7) < 0.001

iPTH (pg/mL) HD group 119 ± 230 Reference Reference
OL-HDF group 107 ± 258 -11.7 (-93.1, 69.7) 0.777 -35.7 (-115.2, 43.7) 0.376

Albumin (g/dL) HD group -0.1 ± 0.3 Reference Reference
OL-HDF group 0.1 ± 0.3 0.20 (0.09, 0.30) < 0.001 0.19 (0.08, 0.30) < 0.001

Data regarding the changes of the variables are expressed as mean ± standard deviation.
CI, confidence interval; HD, hemodialysis; HDF, hemodiafiltration; iPTH, intact-parathyroid hormone; OL-HDF, online-HDF.
aAdjusted for age, sex, etiology of end-stage renal disease, time on dialysis, single-pool Kt/V, and high sensitivity C-reactive protein (hs-CRP).
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period of at least 12 months. Among the initial 179 HD 
patients followed for more than 24 months, only 44 were 
switched to OL-HDF and were maintained for more than 
12 months. According to a paired t-test to compare base-
line and 24-month follow-up results, the level of Hgb in-
creased significantly in patients after they were switched 
to OL-HDF. Although several studies reported no changes 
in anemia control in patients undergoing OL-HDF [15,16], 
factors such as insufficient dialysis dose and short ses-
sion time may have been responsible. In a recent cross-
sectional study, patients treated with OL-HDF enjoyed 
superior iron status, and their anemia control was su-
perior to that of patients treated with regular HD [17]. In 
addition, Bonforte et al [18] reported that erythropoietin 
(EPO) supplementation and increased Hgb were stable 
after maintenance of OL-HDF for 24 months, although 
they only followed 14 patients for 24 months. As a pos-
sible explanation for these effects, Pedrini et al [19] sug-
gested that high-efficiency convective OL-HDF reduced 
uremia-related derangement, which replenished iron 
stores and in turn lowered the necessary EPO dose and 
improved anemia [20].

The effect of OL-HDF on nutritional status remains 
obscure. Theoretically, OL-HDF has the disadvantage of 
albumin loss because of its high convective volume [21]. 
Orasan et al [22] reported that albumin was significantly 
lower in patients on OL-HDF compared with those on 
HD after follow-up for 6 and 12 months and concluded 
that OL-HDF did not improve nutritional status as as-
sessed by albumin. Jean et al [23] also showed that serum 
albumin level was significantly lower during HDF periods 
when they observed patients during 3 incidental 6-month 
periods of HDF1-HD-HDF2. However, similar decreases 
in serum albumin also occurred in the HD group. A re-
cent prospective controlled study that randomly assigned 
patients to either OL-HDF or high-flux HD did not find 
significantly decrease in serum albumin concentration 
in the OL-HDF group [12]. We also found no significant 
decrease in serum albumin levels in patients switched 
to OL-HDF. As serum albumin can be affected by other 
environmental factors, such as body fluid overload and 
inflammation [24,25], these results suggest the safety and 
tolerability of OL-HDF in terms of nutritional status. 

Measurement of nPCR is also used to determine nutri-
tional status, because they reflect daily dietary protein 
intake in dialysis patients [26,27]. A previous prospective 

study that compared parameters between patients who 
were switched to HDF and those who remained on HD 
therapy showed that albumin and nPCR were signifi-
cantly lower at 6 and 12 months in those who switched 
to HDF [22]. However, another study that compared pa-
rameters after 6 months of HD with parameters 6 months 
after a switch to HDF found no significant difference 
in nPCR level [23]. We also observed decreased level of 
nPCR in patients after they were switched to OL-HDF, but 
the change was not statistically significant. The nPCR is 
affected by residual renal function, and errors are pos-
sible depending on Kt/V, which is used to calculate nPCR 
[28]. Although multiple evaluations of nutritional condi-
tions by other assessments would be necessary in these 
respects, our results suggest that OL-HDF has no injuri-
ous effect on the nutritional status of patients. 

Few studies are available on the effects of OL-HDF on 
calcium-phosphate metabolism, but the relationship 
remains controversial. While some studies reported no 
differences in phosphate level between HD and HDF 
groups, others reported phosphate clearance during 
HDF [29-32]. However, the studies suffered from lack 
of data on protein intake or the result was inconsistent 
across baseline phosphate levels. A recent, multicenter, 
randomized controlled trial of chronic HD patients also 
found no significant change in serum phosphate, calci-
um, or iPTH between patient groups assigned to contin-
ue HD or switch to OL-HDF treatment [6]. In our study, 
phosphate level was higher after the switch to HDF, but 
the increase was not statistically significant. Although 
calcium phosphate product level was also elevated signif-
icantly in this group, the level was lower than the current 
recommended target value of 55 mg2/dL2 [33]. Regarding 
concurrent significantly elevated albumin level, it is pos-
sible that elevated phosphate, calcium phosphate prod-
uct, and iPTH levels are affected by improved oral intake 
and nutritional status. Further study on a larger sample 
of patients during a longer follow-up period is necessary 
to more clearly identify HDF effects on variables related 
to calcium-phosphate metabolism.

In Korea, the prevalence of ESRD has risen rapidly 
with the increase of the elderly population [34]. The 
proportion of ESRD patients on peritoneal dialysis has 
decreased while that of patients on HD has markedly in-
creased in Korea [13,34]. According to a report from the 
Korean Society of Nephrology, only approximately 18% of 
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the entire population of HD patients in 2016 underwent 
HDF therapy [35], mainly due to cost problems, and the 
cost difference between conventional HD and HDF has 
not been addressed. To apply OL-HDF therapy in spite 
of the additional costs and to implement this therapy ef-
fectively and economically, more evidence based on ran-
domized control studies and reflecting positive effects of 
HDF in Korean dialysis patients is necessary [36].

The strength of this study is the initial differences in 
clinical conditions between the 2 study groups. At the 
time of initial recruitment, albumin level was significant-
ly lower and dialysis duration was significantly shorter in 
the OL-HDF group, implying worse medical conditions 
than the other group. No injurious results on anemia and 
nutritional status were reported in the OL-HDF group, 
which could explain the effect of OL-HDF on improving 
anemia and nutrition. Although a study using a larger 
number of patients is needed, we suggest that changing 
dialysis modality to OL-HDF may improve clinical out-
comes in dialysis patients. 

There are also some limitations in this study. First, it 
had a small population. In addition, we did not investi-
gate other parameters, such as quality of life and physical 
function, after switching to OL-HDF treatment. As no 
consensus exists on whether HDF can improve quality 
of life in ESRD patients, it would be meaningful to evalu-
ate changes in this parameter. Although we investigated 
changes in parameters related to metabolic bone dis-
eases (e.g., serum calcium, phosphate, and iPTH levels), 
we could not examine the change in vitamin D level. Be-
ing an observational cohort study, there were no specific 
criteria for selecting patients examined for change in HD 
to OL-HDF. OL-HDF is recommended in patients with 
uncontrolled hyperphosphatemia or those suffering from 
dialysis complications (e.g., beta 2-microglobulin amy-
loidosis and intradialytic complications). This could be 
applied to patients with a life span more than 5 years lon-
ger than that expected with renal function preservation 
or young patients that have not yet developed long-term 
complications that affect patient quality of life. Random-
ized controlled trials with a longer follow-up period are 
needed to provide more definite evidence of the benefi-
cial effects of conversion from dialysis modality to HDF. 

In conclusion, long-term OL-HDF treatment over 12 
months or longer was associated with no detrimental ef-
fects on anemia or nutritional status. To investigate the 

effects of OL-HDF therapy on the Korean population, 
evaluating more parameters over a longer follow-up pe-
riod with a larger number of patients is needed.
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