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Abstract
BACKGROUND 
There are no studies on the use of roxadustat in patients on regular peritoneal 
dialysis in China.

AIM 
To observe the efficacy and safety of roxadustat in treating renal anaemia in 
peritoneal dialysis patients.

METHODS 
Patients with renal anaemia who were regularly followed at the Peritoneal 
Dialysis Center of the First Affiliated Hospital of China Medical University from 
November 1, 2019 to June 30, 2020 were selected. A before-and-after self-control 
design was performed to retrospectively analyse the treatment effects on anaemia 
in patients treated with recombinant human erythropoietin (EPO) and roxadustat.

RESULTS 
A total of 31 patients with renal anaemia on long-term peritoneal dialysis treated 
with roxadustat were included. Haemoglobin (Hb) levels were maintained or 
increased in all patients (100%), and no patients had a decrease in Hb compared 
with the previous phase. Patients had a mean Hb of 86.2 ± 14.8 g/L with Hb 
compliance (Hb ≥ 110 g/L) of 16.1% during the EPO phase and a mean Hb of 
112.4 ± 18.5 g/L with Hb compliance of 67.7% during the roxadustat phase. No 
major adverse cardiovascular events occurred in any patient.

CONCLUSION 
The application of roxadustat in peritoneal dialysis patients with renal anaemia 
can effectively improve the Hb compliance rate.
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Core Tip: This was a retrospective study to evaluate the efficacy of roxadustat in the 
treatment of peritoneal dialysis patients with renal anaemia. A before-and-after self-
control design was performed on 31 patients treated with recombinant human 
erythropoietin (EPO) followed by roxadustat. The haemoglobin compliance rate was 
16.1% during the EPO phase and 67.7% during the roxadustat phase. Roxadustat can 
effectively and safely improve the compliance rate in peritoneal dialysis patients with 
renal anaemia.

Citation: Zhu XW, Zhang CX, Xu TH, Jiang GN, Yao L. Efficacy of roxadustat in treatment of 
peritoneal dialysis patients with renal anaemia. World J Clin Cases 2021; 9(26): 7682-7692
URL: https://www.wjgnet.com/2307-8960/full/v9/i26/7682.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i26.7682

INTRODUCTION
The incidence of chronic kidney disease (CKD) in China is 10.8%[1]. Patients with 
CKD and renal anaemia are highly prevalent, and moderate to severe anaemia is 
common, which significantly increases the risk of renal deterioration and 
cardiovascular events in the CKD population[2]. Anaemia not only affects the quality 
of life of CKD patients but also aggravates other complications. It has been reported as 
a high-risk factor for cardiovascular and cerebrovascular disease[3,4]. This is more 
prominent in CKD patients, and correction of anaemia can improve ventricular 
hypertrophy and reduce cardiovascular and cerebrovascular events in these patients
[5].

Currently, the treatment rate of renal anaemia is relatively low, and the compliance 
rate is only 8.2%[6]. The anaemia non-compliance rate is as high as 60% in China[7], 
while the non-compliance rate is only 16%-23% in foreign countries[8]. At present, 
recombinant human erythropoietin (EPO) is mainly used to treat renal anaemia[8]. 
Unlike haemodialysis patients, who can conveniently use intravenous iron, peritoneal 
dialysis patients tend to use oral iron agents; therefore, iron deficiency is more 
prevalent and affects the therapeutic effect in these patients with anaemia[9].

Hypoxia-inducible factor (HIF) is a core transcription factor that regulates hypoxia 
adaptation, and the prolyl hydroxylase domain (PHD) plays a major role in regulating 
the HIF oxygen-sensing pathway[10,11]. HIF-1 is composed of two subunits, HIF-1α 
and HIF-1β, among which HIF-1α is regulated by oxygen[12]. After hypoxia or 
application of PHD inhibitors or HIF stabilizers, the catalytic function of PHD is 
inhibited, and HIF-1α is stably expressed, which then translocates to the nucleus, 
where it binds to the hypoxia response element and exerts its function as a 
transcription factor. There are many target genes for HIF transcription; therefore, HIF 
is involved in a wide range of biological functions, including erythrocyte growth, 
angiogenesis, energy metabolism, iron metabolism, extracellular matrix metabolism, 
inflammation, and immune regulation[13]. HIF can directly target and regulate the 
EPO gene and regulate iron metabolism and the status of haematopoietic stem cells by 
modulating other downstream target genes[14,15].

Roxadustat (HIF prolyl hydroxylase inhibitor, HIF-PHI) is a new generation of oral 
anaemia treatment drug that can effectively correct renal anaemia in non-dialysis and 
dialysis patients with CKD[16,17]. However, there are no studies on the use of 
roxadustat in patients on regular peritoneal dialysis in China. In this study, we 
retrospectively analysed the therapeutic effect and safety of roxadustat on renal 
anaemia in peritoneal dialysis patients using a before and after self-control design.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i26/7682.htm
https://dx.doi.org/10.12998/wjcc.v9.i26.7682
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MATERIALS AND METHODS
Subjects
Patients with renal anaemia were regularly followed at the Peritoneal Dialysis Center 
of the First Affiliated Hospital of China Medical University from January to September 
2020. Our study was approved by the Ethics Committee of The First Affiliated 
Hospital of China Medical University, and informed consent was obtained from all 
patients.

The inclusion criteria were as follows: (1) Regular peritoneal dialysis treatment for 
more than 3 mo; (2) Concomitant renal anaemia according to the diagnostic criteria for 
adults living at sea level [haemoglobin (Hb) < 130 g/L in men, < 120 g/L in non-
pregnant women, and < 110 g/L in pregnant women]; and (3) Complete clinical data. 
The exclusion criteria were as follows: (1) Recent concomitant other active bleeding 
disorders; (2) Anaemia due to other causes; (3) Concomitant malignant hypertension; 
and (4) Concomitant neoplasm.

Treatment methods and follow-up
All selected patients who had been treated with recombinant human EPO were 
administered with roxadustat to correct anaemia 1 wk after discontinuation of EPO 
10000 IU per week and 3 d after discontinuation of EPO 3000 IU per week. The initial 
dose of roxadustat was 100 mg (taken orally 3 times a week) for dialysis patients 
weighing less than 60 kg and 120 mg (taken orally 3 times a week) for dialysis patients 
weighing ≥ 60 kg. Dose reductions were reviewed regularly every 2 wk and monthly 
during the maintenance period. The dose was adjusted according to the degree of Hb 
change over the past 4 wk, as described in the drug's instructions.

Iron administration was adjusted according to the Chinese Expert Consensus on the 
Diagnosis and Treatment of Renal Anemia (2018 Revision)[18], i.e., oral iron supple-
mentation was administered for transferrin saturation (TSAT) ≤ 20% or/and ferritin ≤ 
100 μg/L. The regimen was 300 mg per day oral administration of polysaccharide-iron 
complex. Oral administration of the polysaccharide-iron complex was performed as 
before for patients with TSAT > 20% and ferritin > 100 μg/L but < 500 μg/L. For 
patients with ferritin ≥ 500 μg/L, no iron supplementation was given[18].

For patients with primary or associated diseases or chronic renal failure complic-
ations, such as hypertension, diabetes, disorders of bone mineral metabolism, ionic 
disorders or acidosis, volume overload, and cardiovascular and cerebrovascular 
complications, the medications were adjusted according to the appropriate guidelines 
or consensus diagnoses.

During the initial phase of treatment with roxadustat, blood pressure was measured 
daily, and the abdominal dose, retention dose and time, automated peritoneal dialysis 
regimen, and ultrafiltration volume were recorded in an abdominal diary. Routine 
blood checks were performed every 2 wk, and renal function, potassium, bicarbonate, 
calcium, phosphorus, lipids [total cholesterol (TC), triglyceride (TG), low-density 
lipoprotein cholesterol (LDL-C), and high-density lipoprotein cholesterol (HDL-C)], 
liver function, and fasting glucose were reviewed monthly. Uric acid, intact 
parathyroid hormone (PTH), serum ferritin, transferrin, C-reactive protein (CRP), folic 
acid, and vitamin B12, and electrocardiograms were reviewed every 3 mo. A self-
control design was used to compare changes in these parameters from 3 mo before to 
3-6 mo after roxadustat administration.

Main outcome measures 
The patient's age, sex, blood pressure, Hb changes, and EPO dosages were collected 3 
mo before and 3-6 mo after roxadustat administration.

The laboratory tests included the following: A routine blood check; renal function, 
potassium, bicarbonate, calcium, phosphorus, and lipids (TC, TG, LDL-C, and HDL-
C); liver function; fasting glucose levels; and uric acid levels were reviewed monthly. 
Intact PTH, serum ferritin, transferrin, CRP, folic acid, vitamin B12, and an electrocar-
diogram were reviewed every 3 mo. The Hb compliance rate (percentage of patients 
with Hb > 110 g/L) was calculated.

Adverse events
Adverse drug reactions and complications were recorded. For example, the duration 
and magnitude of increases in blood pressure compared with those in the premed-
ication period, hyperkalaemia, thromboembolism, headache, nausea and vomiting, 
abdominal pain, diarrhoea, upper respiratory tract infection, chest discomfort, 
weakness, hepatic dysfunction, dizziness, and muscle cramps were evaluated[17]. In 
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addition, the time and frequency of occurrence of remedial anaemia treatments were 
recorded, including blood transfusions and intravenous iron supplementation.

Statistical analysis
Statistical analysis was performed using IBM SPSS 25 (SPSS Inc., Chicago, IL, United 
States) and GraphPad Prism 8.3.0 software (GraphPad Software Inc., La Jolla, CA, 
United States). Normally distributed continuous variables are expressed as the mean ± 
SD, and categorical variables are presented as the rate (%). The significance level α was 
set as 0.05.

RESULTS
Baseline data
A total of 31 patients with renal anaemia on long-term peritoneal dialysis and treated 
with roxadustat were included. Thirteen (31.9%) of the patients were male, and the 
mean peritoneal dialysis duration was 16.5 ± 7.2 mo. The causes of end-stage renal 
disease included 8 cases of diabetic nephropathy, 6 cases of hypertensive renal 
impairment, 5 cases of glomerulonephritis, 1 case of Alport syndrome, and 11 cases of 
chronic renal failure of unknown aetiology. The clinical indicators evaluated during 
follow-up are summarized in Table 1.

The average Hb was 92.2 ± 16.4 g/L before the use of roxadustat. All patients were 
treated with recombinant human EPO at an average dosage of 8698 ± 2432 IU/wk, 
which was subcutaneously injected with the assistance of the patients or their families. 
Two patients were withdrawn. The remaining 29 cases were followed for ≥ 3 mo with 
a mean follow-up of 6.2 ± 3.2 mo. Roxadustat was orally administered 3 times a week 
at a single dose of 20-150 mg (mean of 86.2 ± 21.3 mg).

Effects of roxadustat on Hb changes
The Hb levels were maintained or increased in all patients (100%) compared to those 
in the previous phase, and no patient had a decrease in Hb level. The Hb trend and the 
effects of roxadustat on Hb changes are shown in Figure 1. The mean Hb in the EPO 
phase was 86.2 ± 14.8 g/L, with an Hb compliance rate of 16.1% (5/31 cases). The 
mean Hb in the roxadustat phase was 112.4 ± 18.5 g/L, with an Hb compliance rate of 
67.7% (21/29 cases). If Hb ≥ 100 g/L was used as the compliance criterion[8], the Hb 
compliance rate was 93.1% (27/29 cases). The Hb levels were increased by an average 
of 25 ± 12.4 g/L in patients.

Effects of roxadustat on changes in ferritin, transferrin, and serum iron
The effects of roxadustat on changes in ferritin, transferrin, and serum iron are 
demonstrated in Figure 2. Ferritin was 316 ± 236 μg/L in the EPO phase and 243 ± 260 
μg/L in the roxadustat phase. A total of 79.3% (23/29) of patients experienced a 
decrease in ferritin with continuation of previous oral iron supplementation (polysac-
charide-iron complex 300 mg once daily); the mean decrease was 57 ± 124 μg/L. 
Notably, iron deficiency (ferritin < 100 μg/L) was seen in 6 cases before and after 
administration of roxadustat, and those patients also showed elevated Hb. Serum iron 
was 12.3 ± 4.4 μmol/L in the EPO phase and 15.3 ± 4.5 μmol/L in the roxadustat 
phase, and the results indicated that roxadustat promoted iron absorption. In patients 
with EPO, serum transferrin was 190 ± 39 mg/dL in the EPO phase and 233 ± 42 
mg/dL in the roxadustat phase, implying that roxadustat improved the elevation of 
transferrin. The serum TSAT was 19.2 ± 5.7% in the EPO phase and 26.5 ± 7.6% in the 
roxadustat phase, which suggested that roxadustat increased TSAT. None of the 
patients were treated with intravenous iron supplements or blood transfusions. Two 
patients did not receive iron supplements because their ferritin was above 500 μg/L, 
and one patient did not receive iron supplements because of iron hypersensitivity. The 
remaining patients were all treated with polysaccharide-iron complexes, and supple-
mentation was carried out according to the presence of folic acid or vitamin B12 
deficiency. Roxadustat was still effective in patients with elevated ferritin, and 
different decreases in ferritin were observed (601.5 μg/L before and 417 μg/L after 
using roxadustat in 1 case and 886.8 μg/L before and 818 μg/L after using roxadustat 
in 1 case).

Effects of roxadustat on blood lipids
The effects of roxadustat on blood lipids are revealed in Figure 3. TC was 4.72 ± 1.46 
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Table 1 Clinical indicators evaluated during follow-up

Index EPO phase Roxadustat phase

Haemoglobin (g/L) 86.2 ± 14.8 112.4 ± 18.5b

Hb compliance rate (%) 16.10% 67.70%

Ferritin (μg/L) 316 ± 236 243 ± 260

Iron (μmol/L) 12.3 ± 4.4 15.3 ± 4.5

Transferrin (mg/dL) 190 ± 39 233 ± 42b

TSAT (%) 19.2 ± 5.7% 26.5 ± 7.6%a

Folic acid (nmol/L) 19.6 ± 13.7 24.7 ± 15.3

Vitamin B12 (pmol/L) 434 ± 147 627 ± 314

TC (mmol/L) 4.72 ± 1.46 4.23 ± 0.83

LDL-C (mmol/L) 2.81 ± 1.05 2.45 ± 0.90

HDL-C (mmol/L) 0.99 ± 0.36 0.88 ± 0.26

TG (mmol/L) 2.67 ± 2.46 2.3 ± 1.44

CRP (mg/L) 16.1 ± 34.3 10.3 ± 11.8

Potassium (mmol/L) 4.26 ± 1.07 4.26 ± 1.11

Bicarbonate radical (mmol/L) 24.4 ± 4.2 25.0 ± 2.2

Calcium (mmol/L) 2.22 ± 0.18 2.24 ± 0.20

Phosphorus (mmol/L) 2.03 ± 0.49 1.99 ± 0.66

Parathormone (pmol/L) 71.9 ± 62.1 41.5 ± 26.3

Albumin (g/L) 37.2 ± 3.5 36.8 ± 3.9

PAB (ml/dL) 38.7 ± 5.5 33.1 ± 6.5*

Creatinine (μmol/L) 1058 ± 311 1039 ± 217

Urea (mmol/L) 23.26 ± 9.13 20.64 ± 8.18

Cystatin C (mg/L) 6.75 ± 1.39 7.37 ± 1.20

Mean SBP (mmHg) 136.2 ± 10.5 139.2 ± 7.4

Mean DBP (mmHg) 87.2 ± 7.5 88.1 ± 6.9

aP < 0.05, compared with the same group before treatment.
bP < 0.001, compared with the control group at the same time.
EPO: Erythropoietin; Hb: Haemoglobin; TSAT: Transferrin saturation; TC: Total cholesterol; TG: Triglyceride; CRP: C-reactive protein; PAB: Prealbumin; 
SBP: Systolic blood pressure; DBP: Diastolic blood pressure.

mmol/L in the recombinant human EPO phase and 4.23 ± 0.83 mmol/L in the 
roxadustat phase. LDL-C and HDL-C were 2.81 ± 1.05 mmol/L and 0.99 ± 0.36 
mmol/L in the EPO phase and 2.45 ± 0.90 mmol/L and 0.88 ± 0.26 mmol/L in the 
roxadustat phase, respectively. In addition, TG was 2.67 ± 2.46 mmol/L in the EPO 
phase and 2.3 ± 1.44 mmol/L in the roxadustat phase. Roxadustat reduced TC, LDL-C, 
HDL-C, and TG levels on the basis of the original lipid-lowering therapy.

Effects of roxadustat on inflammation
The normal CRP values are 0-6 mg/L. CRP levels were increased in 34.5% (10/29) of 
the patients during the recombinant human EPO phase. One patient had peritoneal 
dialysis-associated peritonitis, and an inflammatory state was present. The average 
CRP level was 30.8 ± 44.0 mg/L, and roxadustat was still effective in increasing Hb 
levels (from 65 to 119 g/L, with roxadustat maintained at 70 mg). Two patients 
developed peritoneal peritonitis due to improper operation during medication, 
including one Neisseria mucosa infection and one Streptococcus dysgalactiae infection, 
which were cured by vancomycin treatment. Roxadustat continued to increase Hb 
levels in these two patients. One patient developed external tunnel infection, failed to 
follow up with a timely exudate culture due to the COVID-19 epidemic, and was 
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Figure 1 Haemoglobin trend and effects of roxadustat on haemoglobin changes. A: Haemoglobin (Hb) trend chart in cases 1-10; B: e Hb trend chart 
in cases 11-20; C: Hb trend chart in cases 21-29; D: Effects of roxadustat on Hb changes. Paired t test was performed to analyse the differences between before and 
after the intervention. bP < 0.001. Hb: Haemoglobin; EPO: Erythropoietin.

cured by oral cefuroxime after local disinfection and a dressing change. Roxadustat 
continued to increase Hb levels in this patient. The rest of the patients with normal 
CRP (2.54 ± 2.24 mg/L at the recombinant human EPO phase) did not show an 
increase after roxadustat administration (2.64 ± 2.55 mg/L).

Effects of roxadustat on blood pressure
The mean systolic blood pressure (SBP) was 136.2 ± 10.5 mmHg, and the mean 
diastolic blood pressure (DBP) was 87.2 ± 7.5 mmHg after application of the 
recombinant human EPO. The SBP was 139.2 ± 7.4 mmHg, and the DBP was 88.1 ± 6.9 
mmHg after the application of roxadustat. There was no significant increase in mean 
blood pressure. A total of six patients had an increase in blood pressure after 
application of roxadustat, with a 12.9 ± 7.7 mmHg increase in SBP and 7.2 ± 3.5 mmHg 
increase in DBP. The blood pressure was mainly increased on the day of application 
and partially decreased on the next day. The adjusted antihypertensive therapy was 
effective.

Adverse events
One patient presented with cough, runny nose, and upper respiratory tract infection, 
which resolved spontaneously. Two patients presented with peritoneal-associated 
peritonitis, and one presented with external tunnel infection, which was considered to 
be caused by improper operation and was cured by peritoneal instillation of antibiotics 
and intensive dressing changes. One diabetic nephropathy patient presented with 
severely elevated blood glucose and metabolic acidosis with nausea and vomiting, and 
recovered after hypoglycaemic treatment. One patient presented with facioplegia and 
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Figure 2 Effects of roxadustat on changes in ferritin, transferrin, and serum iron. A: Effects of roxadustat on ferritin changes; B: Effects of roxadustat 
on iron; C: Effects of roxadustat on transferrin; D: Effects of roxadustat on transferrin saturation. Paired t test was performed to analyse the differences between 
before and after the intervention. aP < 0.05; bP < 0.001. TSAT: Transferrin saturation; EPO: Erythropoietin.

Figure 3 Effects of roxadustat on blood lipids. A: Effects of roxadustat on total cholesterol; B: Effects of roxadustat on low-density lipoprotein cholesterol; C: 
Effects of roxadustat on high-density lipoprotein cholesterol; D: Effects of roxadustat on triglyceride. Paired t test was performed to analyse the differences between 
before and after the intervention. TC: Total cholesterol; LDL-C: Low-density lipoprotein cholesterol; TG: Triglyceride; HDL-C: High-density lipoprotein cholesterol; 
EPO: Erythropoietin.

recovered after systemic neurological therapy. Patients with changes in condition had 
clear incentives that were not considered to be drug-related.

The serum potassium level was 4.25 ± 1.07 mmol/L during the recombinant human 
EPO phase. Two patients had hyperkalaemia (potassium ≥ 5.5 mmol/L). The average 
potassium was 4.26 ± 1.11 mmol/L during the roxadustat phase, and the mean 
increase in potassium was 0.006 ± 0.04 mmol/L. No hyperkalaemia occurred.

DISCUSSION
Patients with CKD have impaired oxygen perception pathways, which can affect EPO 
and iron metabolism in patients with kidney disease[19,20]. HIF-PHI is a rate-limiting 
enzyme for the degradation of HIF. Upregulation of HIF can promote EPO production, 
enhance EPO receptor sensitivity, increase iron absorption, improve iron utilization, 
and improve renal anaemia through multiple targets[19,21-24].

The compliance rate of Hb was only 16.1% (5/31 cases) during the EPO phase 
because of a selection bias. The patients who were recommended to use roxadustat in 
the early stage were mostly patients with severe anaemia because of the poor effect of 
EPO. Some patients switched to roxadustat at a later stage because it was more 
convenient to administer the drug orally than to administer EPO subcutaneously. The 
Hb compliance rate of patients who switched to roxadustat was significantly higher 
than that of patients using EPO.
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Patients on peritoneal dialysis have elevated levels of hepcidin, which affects iron 
absorption and utilization[25]. In the present study, hepcidin testing was not 
performed due to the limited laboratory conditions. However, the Hb level was 
effectively increased in patients with mild iron deficiency prior to administration of 
roxadustat, even without iron supplementation. Ferritin was decreased in most 
patients who continued with the original oral iron supplementation regimen, 
indicating a significant depletion of iron when roxadustat promotes a rapid increase in 
Hb. Nevertheless, the relationship between the rate of increase in Hb and the rate of 
decrease in ferritin was inconsistent, which might be due to the different absorption 
efficiencies of oral iron by patients. In patients who did not receive intravenous iron 
supplementation and did not increase the oral iron dose, the serum iron, transferrin, 
and TSAT were all increased, indicating that roxadustat did increase iron absorption 
and improve iron utilization. This may occur through inhibition of hepcidin and 
upregulation of intestinal iron transport-related proteins, such as divalent metal 
transport protein 1 and duodenal cytochrome B[21]. However, iron deficiency can 
significantly affect the effect of EPO, and severe iron deficiency also affects the rate of 
Hb elevation after reaching maintenance with roxadustat.

Patients on peritoneal dialysis have varying degrees of inflammation, which can 
aggravate anaemia by affecting EPO production, downregulating its sensitivity, and 
inhibiting the absorption and utilization of iron[26,27]. Studies in China on non-
dialysis and maintenance dialysis patients have shown that roxadustat can still 
effectively increase the Hb level of patients in an inflammatory state. In addition, Hb 
levels were significantly higher in the elevated CRP group than in the normal CRP 
group, whereas the dose of roxadustat required to maintain Hb within the standard 
range was lower than that in the normal CRP group[16,17]. Roxadustat was still 
effective in two cases of peritonitis, one case of extra-tubular infection, and one case of 
upper respiratory tract infection in our study. These results indicated that although the 
application of EPO was not suitable for patients with concomitant active inflammation, 
roxadustat is still effective when used in conjunction with infection control.

Both a large-scale clinical study in China and a previous Japanese clinical study on 
peritoneal dialysis patients showed that roxadustat reduced the levels of TC, LDL-C, 
and TG and slightly lowered the levels of HDL-C[17]. This was consistent with our 
findings. Nevertheless, the exact mechanism is unclear and may be related to the 
inhibition of PHD to improve insulin resistance and lower serum insulin levels. Insulin 
increases the activity of 3-hydroxy-3-methylglutaryl-coenzyme A reductase (HMG-
CoA), and when PHD inhibition decreases serum insulin levels, the activity of HMG-
CoA is subsequently decreased, resulting in a decrease in hepatic cholesterol synthesis
[28]. Increased hepatic HIF expression can directly inhibit the expression of sterol-
regulatory element binding proteins (sREBP) in the endoplasmic reticulum, and 
increased levels of sREBP can cause an increase in fatty acid synthesis; therefore, HIF-
PHI may delay atherosclerosis[29]. The lipid-lowering mechanism of roxadustat needs 
to be further investigated.

At present, the treatment of anaemia in peritoneal dialysis patients is still 
dominated by EPO-stimulating agents. Although it can significantly improve the Hb 
level and quality of life of CKD patients, it will also increase some risks, especially for 
CKD patients with tumours, diabetes, or cardiovascular diseases[30]. Intravenous iron 
supplementation is significantly less common in peritoneal dialysis patients than in 
haemodialysis patients. Oral iron combined with oral roxadustat is more convenient 
for peritoneal dialysis patients; thus, compliance is higher. No major adverse 
cardiovascular events occurred in any patient, which was consistent with other studies
[17,31].

Our research was a retrospective study, and therefore, EPO concentrations, iron 
transport-related proteins, and HMG-CoA were not measured. The upregulation of 
EPO expression and EPO receptor sensitivity, as well as the effects of roxadustat on 
iron absorption efficiency and lipids, are all indirect evidence. Our team is refining the 
measurement of the above indicators to support the evidence and to clarify the 
mechanism of roxadustat, as well as the use of roxadustat in combination with EPO to 
verify its effect on EPO receptors.

CONCLUSION
In summary, peritoneal dialysis patients have a low anaemia compliance rate, and 
roxadustat is more convenient and can effectively improve the anaemia compliance 
rate of patients without increasing serious cardiovascular and cerebrovascular adverse 
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events.

ARTICLE HIGHLIGHTS
Research background
There are no studies on the use of roxadustat in patients on regular peritoneal dialysis 
in China.

Research motivation
The recombinant human erythropoietin (EPO) is mainly used to treat renal anemia in 
peritoneal dialysis patients, but the treatment compliance rate is not satisfactory.

Research objectives
Roxadustat (hypoxia-inducible factor prolyl hydroxylase inhibitor) is a new generation 
of oral anaemia treatment drug that can effectively correct renal anaemia in non-
dialysis and hemodialysis patients. We aimed to research if roxadustat could further 
improve the compliance of anemia treatment in peritoneal dialysis patients.

Research methods
This was a retrospective study to evaluate the efficacy of roxadustat in the treatment of 
peritoneal dialysis patients with renal anaemia. A before-and-after self-control design 
was performed on 31 patients treated with recombinant human EPO followed by 
roxadustat.

Research results
The haemoglobin (Hb) compliance rate was 16.1% during the EPO phase and 67.7% 
during the roxadustat phase. Roxadustat also affected the iron reserves and blood 
lipids. No major adverse cardiovascular events or exacerbation of hypertension 
occurred in any patient.

Research conclusions
The application of roxadustat in peritoneal dialysis patients with renal anaemia can 
effectively improve the Hb compliance rate.

Research perspectives
Roxadustat could safely and effectively improve the anemia in peritoneal dialysis 
patients, and the mechanisms underlying the effects on or interactions with lipids, iron 
reserves, and inflammation require further clarification.
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