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Abstract
BACKGROUND 
Hypoxia-inducible factor prolyl hydroxylase inhibitor is a new class of drugs for 
treating renal anemia. It is a second-generation hypoxia-inducible factor prolyl 
hydroxylase-2 (PHD2) inhibitor. Roxadustat can effectively increase hemoglobin 
in patients with dialysis-dependent chronic kidney disease, with an adverse 
events profile comparable to that of epoetin alfa. We administered roxadustat to a 
maintenance hemodialysis patient who was allergic to erythropoiesis-stimulating 
agents (ESAs) and depended on blood transfusion for five years. After applying 
Roxadustat, the patient’s anemia improved significantly.

CASE SUMMARY 
A 77-year-old Chinese man had type 2 diabetes for 16 years, underwent 
maintenance hemodialysis for five years, and had fatigue for five years. 
Laboratory tests showed severe anemia (hemoglobin concentration of 42 g/L). 
The patient was administered a subcutaneous injection of ESAs before dialysis. 
He suffered an allergic shock immediately and fainted. His blood pressure 
dropped to undetectable levels. He was not administered ESAs henceforth. The 
patient was prescribed iron supplements and received blood transfusions 
occasionally for five years. His hemoglobin concentration ranged from 42-68 g/L. 
After taking six weeks of oral roxadustat three times weekly (100 mg TIW), the 
patient’s hemoglobin concentration increased significantly, and his symptoms 
decreased. We adjusted the doses of roxadustat, and the hemoglobin concen-
tration was maintained between 97 and 126 g/L.

CONCLUSION 
Oral roxadustat is effective in treating anemia in maintenance hemodialysis 
patients who cannot be administered ESAs.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v10.i35.13122
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Core Tip: Anemia of dialysis-dependent chronic kidney disease is commonly treated with erythropoiesis-
stimulating agents (ESAs), along with iron supplementation; however, in some cases, patients cannot be 
administered erythropoiesis-stimulating agents. Roxadustat is a newly developed drug for renal anemia 
treatment. It is an oral hypoxia-inducible factor-prolyl hydroxylase inhibitor that stimulates erythropoiesis 
and regulates iron metabolism. In this study, we presented a case in which Roxadustat was administered 
for the treatment of a patient allergic to ESAs. This was the first case where roxadustat was administered 
to improve anemia in a patient allergic to ESAs and on maintenance hemodialysis.

Citation: Xu C, Luo DG, Liu ZY, Yang D, Wang DD, Xu YZ, Yang J, Fu B, Qi AR. Response to roxadustat in a 
patient undergoing long-term dialysis and allergic to erythropoiesis-stimulating agents: A case report. World J Clin 
Cases 2022; 10(35): 13122-13128
URL: https://www.wjgnet.com/2307-8960/full/v10/i35/13122.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i35.13122

INTRODUCTION
Globally, about 2 million patients with chronic kidney disease (CKD) receive renal replacement therapy 
every year[1]. Anemia is a common complication of chronic kidney disease that increases in prevalence 
with the progression of the disease[2,3]. It is associated with a poor quality of life and an increase in 
transfusion, hospitalization, and mortality rates[4,5]. Patients with renal anemia treated with 
erythropoiesis-stimulating agents (ESAs) may suffer from increased hypertension, stroke, and adverse 
cardiovascular events, probably associated with the non-physiological increase in erythropoietin[6]. 
Hypoxia-inducible factor (HIF) prolyl hydroxylase inhibitor (PHI) is a new class of drugs for treating 
renal anemia. It is a second-generation hypoxia-inducible factor prolyl hydroxylase-2 (PHD2) inhibitor
[7]. Roxadustat can effectively increase hemoglobin (Hb) in patients with dialysis-dependent chronic 
kidney disease, with an adverse events (AE) profile comparable to that of epoetin alfa[8]. Here, we 
described the case of a dialysis-dependent chronic kidney disease patient with refractory renal anemia 
who was allergic to ESAs and required blood transfusions for five years. He was then administered 
Roxadustat therapy. Finally, the patient’s anemia improved significantly and he did not need further 
blood transfusions.

CASE PRESENTATION
Chief complaints
The patient complained about general fatigue and poor appetite.

History of present illness
The 77-year-old male patient was suffering from type 2 diabetes for 16 years and maintained 
hemodialysis for five years. He was found to suffer from an allergic shock when he was injected with 
ESAs subcutaneously. His Hb level fluctuated between 42 and 68 g/L. He complained of general 
fatigue, which prevented him from even walking. He had a poor appetite. The patient was administered 
oral iron supplements and underwent blood transfusions occasionally.

History of past illness
The medical history of the patient included type 2 diabetes, which was controlled by insulin, and 
hypertension, which was controlled by metoprolol and nifedipine.

Personal and family history
His personal history and family history were unremarkable.

Physical examination
The vital signs of the patient were as follows: Body temperature, 36.5°C; blood pressure, 126/59 mmHg; 

https://www.wjgnet.com/2307-8960/full/v10/i35/13122.htm
https://dx.doi.org/10.12998/wjcc.v10.i35.13122
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Figure 1 Changes in hemoglobin, hematocrit and blood lipids before and after oral administration of Roxadustat. A: Changes in hemoglobin 
and hematocrit (January 10, 2020); B: Changes in blood lipids (January 2020). HGB: Hemoglobin and HCT: Hematocrit; HDL-C: High-density lipoprotein cholesterol; 
LDL-C: Low-density lipoprotein cholesterol; TG: Triglyceride; TC: Total cholesterol.

pulse rate, 72 beats/min; respiratory rate, 20 breaths/min. His eyelid conjunctiva was pale, his heart 
rate was 72 beats/min, the rhythm was clear, and there was no obvious murmur.

Laboratory examinations
The blood examination of the patient showed a hemoglobin concentration of 42 g/L, erythrocyte count 
of 1.29 × 109/L, hematocrit of 12.6%, serum ferritin level of 588.7 ng/mL, transferrin saturation of 20.9%, 
a serum iron level of 8.3 µmol/L, and an intact parathyroid hormone concentration of 14.6 ng/L.

Imaging examinations
Doppler: Both kidneys are small and the cortex of both kidneys is thin.

FINAL DIAGNOSIS
The patient was diagnosed with CKD stage 5, renal anemia, maintenance hemodialysis, type 2 diabetes, 
and hypertension.

TREATMENT
On January 8, 2020, the hemoglobin concentration of the patient was 42 g/L. He received 400 mL of 
blood in the Emergency Room. His Hb concentration increased to 68 g/L. We then administered 
Roxadustat three times every week (100 mg TIW). His Hb concentration increased to 105 g/L after six 
weeks. Regular hemodialysis was performed thrice a week.

OUTCOME AND FOLLOW-UP
Before administering Roxadustat, the hemoglobin level of the patient was 42 g/L (Table 1). In total, the 
patient was infused 400 mL of red blood cell suspension, and his Hb level increased to 68 g/L. On the 
sixth week after starting Roxadustat, the Hb level of the patient rapidly increased to 105 g/L, and his 
hematocrit (HCT) also increased. The patient felt that his symptoms of fatigue were relieved, and his 
appetite improved. In the next 29 mo, we adjusted the dose of roxadustat, and the Hb concentration was 
maintained between 105 and 126 g/L (Figure 1A). His HCT also increased (Figure 1A). No more blood 
transfusions were performed. The dosage was adjusted between 100 mg (50 mg BIW) to 300 mg/time 
(100 mg TIW). We reduced the dose of Roxsdustat from 100 mg (50 mg BIW) to 50 mg (50 mg QW) 
when the hemoglobin (HGB) concentration reached 120 g/L on June 28, 2022. The HGB concentration 
dropped to 97 g/L after seven weeks. The patient is still under Roxadustat treatment (50 mg BIW). The 
patient stopped taking iron supplements after six weeks. His iron metabolism (Figures 2A and B) 
improved significantly. His serum ferritin (FER) and transferrin saturation (TSAT) increased to a peak 
value, and then, decreased and stabilized (Figures 2A and B). His blood lipid levels improved 
(Figure 1B), total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), and LDL-C: high-
density lipoprotein cholesterol (HDL-C) were significantly lower than the levels recorded before, in the 
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Table 1 Baseline general information and clinical and laboratory characteristics

Characteristics 

Age 77 yr

Sex Male

Dry weight 48.5 kg

Blood pressure 126/59 mmHg

Dialysis method Hemodialysis

HGB 68 g/L

RBC 2.13 1012/L

WBC 5.56 109/L

Serum iron 8.3 µmol/L

FER 588.7 ng/mL

TSAT 20.9 %

K 4.09 mmol/L

PTH 14.6 ng/mL

Blood lipids

TG 1.14 mmol/L

TC 3.99 mmol/L

HDL-C 0.84 mmol/L

LDL-C 2.49 mmol/L

HGB: Hemoglobin; FER: Ferritin; TSAT: Transferrin saturation; TG: Triglycerides; TC: Total cholesterol; LDL-C: Low-density lipoprotein cholesterol; HDL-
C: High-density lipoprotein cholesterol; WBC: White blood cell; RBC: Red blood cells; PTH: Parathyroid hormone.

first four months. His total triglycerides (TG) also decreased initially, rebounded, and stabilized. 
Although his serum potassium level was slightly higher (Figure 2C), it was within the normal range. 
The patient needed blood transfusions no more, and the quality of his life improved substantially. He 
did not feel fatigued, his appetite improved, and he gained weight. His dry weight increased from 48.5 
kg to 50.8 kg. We observed no AEs, such as nausea, vomiting, elevated blood pressure, or rash during 
the follow-up of 31 mo. After the administration of Roxadustat for one year, the patient reported mild 
hallucinations. On June 2022, his hallucinations aggravated. The reports of the magnetic resonance 
imaging examination showed encephalatrophy (Figure 3). The patient was administered olanzapine 2.5 
mg qn by a neurologist, and the symptom was brought under control.

DISCUSSION
HIF and PHI is a new class of drugs for treating renal anemia. The main effects of this drug include the 
stabilization of the transcription factor HIF, which regulates the expression of those genes that increase 
the endogenous levels of erythropoietin and hemoglobin while decreasing hepcidin and ferritin levels[9,
10].

In a randomized, open-label, phase 3 SIERRAS trial, roxadustat was non-inferior to epoetin alfa for 
the treatment of anemia in patients with CKD who depended on dialysis and were receiving stable 
doses of ESAs[11].

Our patient was on hemodialysis for five years and was allergic to ESAs. No such case was reported 
before this study. The patient only took iron supplements and required occasional blood transfusion. 
His Hb level ranged from 42 to 68 g/L for five years. He always felt so tired that he could not even 
walk. However, his anemia improved significantly after the administration of Roxadustat for six weeks 
and his Hb level reached the target value. The patient needed blood transfusions no more, and the 
quality of his life improved substantially. He did not feel fatigued, his appetite improved, and he gained 
weight. Additionally, he was sensitive to the dose of Roxadustat. When we reduced the dose to 50 mg 
QW, his Hb level dropped to 97 g/L.
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Figure 2 Changes in Ferritin, Transferrinsaturation, and serum potassium levels before and after (January 2020) the oral administration 
of Roxadustat. A: Changes in Ferritin; B: Changes in Transferrinsaturation; C: Changes in serum potassium levels. FER: Ferritin; TSAT: Transferrinsaturation.

Chen et al[12] found that changes in iron biomarker levels were higher with roxadustat than with 
epoetin alfa. Our patient’s FER and TSAT increased initially, and then, decreased and stabilized. We 
considered it to be related to an increase in inflammatory status and iron utilization.

In the HIMALAYAS study, the levels of all components of fractionated lipid measures decreased with 
roxadustat vs epoetin alfa, including LDL-C and HDL-C, which resulted in an overall improvement in 
the LDL-C: HDL-C ratio[13]. The blood lipid levels, including TG, TC, LDL-C, and the LDL-C: HDL-C 
ratio were also lower than before. Our findings were similar to those of previous studies. One 
mechanism hypothesized that lower cholesterol is the hypoxia-induced induction of an insulin-induced 
gene. It can stimulate the degradation of hydroxymethylglutaryl coenzyme A reductase[14].

In a double-blind trial that compared the effects of roxadustat to those of placebo in patients with 
chronic kidney disease not undergoing dialysis, hyperkalemia and metabolic acidosis were reported 
more frequently in the roxadustat group[15]. In our case, serum potassium increased slightly, but it 
remained within the normal range.



Xu C et al. Roxadustat in a patient with DD-CKD

WJCC https://www.wjgnet.com 13127 December 16, 2022 Volume 10 Issue 35

Figure 3  Magnetic resonance imaging: Encephalatrophy (June 2022).

Roxadustat was well-tolerated, and our data showed that the safety profile of this treatment method 
extended beyond the 26-week treatment period conducted in phase 3 studies in China[12,15]. In two 
phase 3 studies conducted with Japanese patients suffering from anemia and dialysis-dependent CKD, 
the most common treatment-emergent AEs with roxadustat included back pain, nasopharyngitis, 
vomiting, and diarrhea[16,17]. However, no adverse effects were observed in this case. The patient 
reported having hallucinations after taking Roxadustat for one year, but we did not consider it to be 
related to the drug.

CONCLUSION
Roxadustat is a newly developed drug that can improve renal anemia effectively. Oral roxadustat is a 
good treatment option for patients undergoing hemodialysis, especially for those who are allergic to 
ESAs. Although the drug is effective and tolerable, further studies are required to monitor possible 
adverse events.
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