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Introduction

Anemia  i s  cons idered  one  o f  the  most  common 
concomitances associated with chronic kidney disease 
(CKD) (1,2) and is related to a higher incidence of 
cardiovascular disease, mortality, and morbidity along 

with the poorer quality of life and prognosis (3). Based on 
evidence of the improvement of the anemia status of 50–
70% of patients with CKD (4), the current recommendation 
for clinical management of anemia in CKD is erythropoietic 
stimulants combined with iron supplements (5,6). 
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However, erythropoietic stimulants usually need to be 
administered by subcutaneous injection and cause pain 
and discomfort; additionally, delivery of iron requires 
regular hospitalization for intravenous supplementation. 
Finally, patient compliance in the treatment process 
cannot be ensured, leading to different outcomes of the 
treatment for anemia of kidney disease. With the arrival of 
orally active inhibitors of hypoxia-inducible factor (HIF) 
prolyl hydroxylase, roxadustat has gained much scientific 
interest in the treatment of anemia in CKD (7). However, 
roxadustat is still poorly characterized for efficacy and safety 
in anemia of kidney disease due to insufficient time on the 
market and inconsistent research results. Our meta-analysis 
therefore aimed to systematically review the efficacy and 
safety of roxadustat for anemia in patients with kidney 
disease, providing substantial evidence for further clinical 
application of drugs in the management of anemia of kidney 
disease.

We present the following article in accordance with the 
PRISMA reporting checklist (available at http://dx.doi.
org/10.21037/apm-21-456).

Methods

Criteria for inclusion and exclusion

Study eligibility criteria
We included randomized controlled trials (RCTs) with or 
without the blind method. Studies were restricted to those 
published in Chinese and English.

Objects
We reviewed studies involving participants who met the 
diagnostic criteria of anemia of kidney disease (8), with no 
restrictions on age, gender, and course of disease.

Intervention
The experimental group was treated with roxadustat, and 
the control group was treated with erythropoietin (EPO), 
with no restrictions on the total daily dose and course of 
treatment. 

Outcome measures
(I) Hemoglobin level; (II) total hemoglobin reaction rate; 
(III) serum iron; (IV) transferrin saturation; (V) transferrin; 
(VI) total iron binding capacity; (VII) iron modulator; (VIII) 
adverse events (AEs).

Exclusion criteria
(I) Non-RCT study; (II) studies published in non-Chinese 
and non-English languages; (III) duplicate studies, 
experience summaries, case studies, reviews, studies with 
incomplete outcome data, animal experiments, meeting 
minutes; (IV) studies evaluating less than 15 cases; (V) 
studies on anemia of reasons other than kidney disease, such 
as primary anemia and hemorrhagic anemia; (VI) studies 
only involving individuals treated by roxadustat alone, 
without control measures; (VII) studies with participants 
who failed to take medicine regularly and quantitatively as 
prescribed by the doctor; (VIII) attrition of participants was 
>20%.

Search strategy

We searched studies through the China National Knowledge 
Internet (CNKI), the VIP, Wanfang, Chinese Biomedical 
Database (CBM), MEDLINE (PubMed), and Embase 
databases, and The Cochrane Library from inception to 20 
November 2020 using Chinese and English search terms 
relevant to this review. Chinese search terms used were 
roxadustat, FG-4592, CKD, chronic renal failure (CRF), 
and anemia. English search terms used were roxadustat, 
kidney failure, chronic kidney disease, CKD, kidney disease, 
and chronic renal failure.

Data extraction and quality assessment

Data extraction
General information was independently extracted by 2 
of the authors (e.g., the first author, year of publication, 
research period, disease state, the number of cases, age, 
intervention, and treatment), outcome indicators (total 
Hb response rate, Hb, serum iron, transferrin saturation, 
transferrin, total iron binding capacity, iron element, 
AEs, and so on). Disagreement was resolved by a third 
investigator. When relevant data was missing or unclear, 
attempts were made to contact the original author for 
complete data, and we excluded studies without such data 
available.

Quality assessment
Studies that presented during the search were independently 
appraised by two reviewers according to the inclusion 
and exclusion criteria. In the case of any disagreements 
or discrepancies were resolved through consultation with 
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a third reviewer. The overall quality of studies included 
was evaluated by the improved Jadad rating scale (9). 
The scoring includes 4 aspects: (I) generation of random 
sequences; (II) allocation concealment; (III) blind method; 
(IV) follow up (withdrawal and quit). Scores of 1−3 points 
indicated low quality studies, and scores of 4-7 points 
indicated high quality studies.

Data analysis

The RevMan software package (Review Manager, version 
5.3, The Nordic Cochrane Center, The Cochrane 
Collaboration, 2014) was used for meta-analyses and 
statistical tests. The mean difference (MD) or standardized 
mean difference (SMD) was used for measurement of 
continuous variables. Odds ratio (OR) was used as the effect 
analysis statistic, and interval estimation was presented 
with 95% confidence interval (CI). The assessment of 
heterogeneity between the included studies was performed 
by χ2 test. When there was no significant heterogeneity 
between the results (P>0.10, I2≤50%), the fixed effects 
model was used for meta-analysis; otherwise, the random 
effects model was used. Repeated operation analysis was 
performed to estimate the same index. One study was 
deleted each time to show the impact of a particular study 
on the combined effect, and then the study was excluded 
for sensitivity analysis. At the same time, the heterogeneity 
between subgroups was assessed when there was 
heterogeneity. A P value <0.05 was considered statistically 
significant.

Results

Characteristics of articles 

A total of 286 studies were gathered from the initial search. 
After selection of studies according to the inclusion and 
exclusion criteria, 7 studies were eligible for final analysis 
(10-16); a total of 997 patients were included, 588 of whom 
were in the experimental group and 409 were in the control 
group. The whole study selection process is depicted in 
Figure 1. The basic information of studies is shown in  
Table 1.

Methodological quality evaluation results

Among 7 RCTs, 4 were of high quality (1 scored 7 marks, 

3 scored 4 marks). The remaining 3 studies were of low 
quality (3 scored 3 marks) (Table 2).

Meta-analysis report

Hemoglobin
The improvement of hemoglobin in patients with anemia 
of kidney disease treated with roxadustat was reported in 4 
studies (10,14-16) (497 patients). Significant heterogeneity 
was found among studies (P<0.00001, I2=95%). The fixed 
effect model combined effect size was used for analysis. 
With treatment of roxadustat, hemoglobin was significantly 
higher than that of  the EPO group (MD =11.70, 
95% CI: 0.41 to 22.99, P=0.04) (Figure 2). Sub-group 
analysis (Chinese and non-Chinese) was based on racial 
categorization. No heterogeneity was found among Chinese 
studies (14-16) (P=0.95, I2=0%). The fixed effect model 
combined effect size was used for analysis. With treatment 
of roxadustat, hemoglobin was significantly higher than that 
of the EPO group (MD =16.50, 95% CI: 13.06 to 19.95, 
P<0.00001) (Figure 3). A qualitative description was made for 
the studies that were excluded in this meta-analysis. Akizawa 
et al. conducted an RCT in 2020 including 301 patients,  
with 150 receiving roxadustat and 151 receiving EPO (10). 
With treatment of roxadustat, hemoglobin was significantly 
higher than that of the EPO group (P=0.03) (Figure 3).

Total hemoglobin response rate
The total hemoglobin response rate in patients with anemia 
of kidney disease treated with roxadustat was assessed 
in 4 studies (11-13,16) (556 patients). No significant 
heterogeneity was found among studies (P=0.28, I2=21%). 
The fixed effect model combined effect size was used for 
analysis. With treatment of roxadustat, the total hemoglobin 
response rate was significantly higher than that of the EPO 
group (OR =1.97, 95% CI: 1.7 to 3.33, P=0.01) (Figure 4).

Serum iron
The improvement of serum iron amplitude in patients 
with anemia of kidney disease treated with roxadustat 
was reported in 3 studies (10,12,13) (638 patients). No 
significant heterogeneity was found among studies (P=0.67, 
I2=0%). The fixed effect model was used for analysis. With 
treatment of roxadustat, the serum iron amplitude was 
significantly higher than that of the EPO group (SMD 
=0.39, 95% CI: 0.23 to 0.55, P<0.00001) (Figure 5).
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Figure 1 Study selection.

Table 1 General information of included studies

First authors and 
publication year

Study 
period

Country Groups
N (patients)

Age (years) Intervention Course Outcomes
Male Female

Akizawa  
2020 (10)

2016–2018 Japan Experimental group 101 49 64.6±11.7 Roxadustat 24 weeks ①③⑤⑥⑧

Control group 107 44 64.9±10.1 EPO 24 weeks

Chen 2017 (11) 2011–2012 China Experimental group 40 34 50.8±12.6 Roxadustat 7 weeks ②⑧

Control group 13 9 53.8±10 EPO 7 weeks

Chen 2019 (12) 2015–2016 China Experimental group 126 78 47.6±11.7 Roxadustat 26 weeks ②③④⑤⑥

Control group 58 42 51.0±11.8 EPO 26 weeks

Provenzano  
2016 (13)

2010–2012 America Experimental group 45 22 56.9±12.1 Roxadustat 19 weeks ②③④⑥⑦

Control group 24 9 57.0±11.6 EPO 19 weeks

Li 2020 (14) 2019 China Experimental group 16 12 44.13±3.69 Roxadustat 3 months ①⑤⑦⑧

Control group 15 13 43.95±3.61 EPO 3 months

Yang 2019 (15) 2017–2018 China Experimental group 14 16 53.50±2.15 Roxadustat 4 weeks ①④

Control group 13 17 55.12±2.03 EPO 4 weeks

Tian 2020 (16) 2019 China Experimental group 18 17 10.63±2.20 Roxadustat 3 months ①②

Control group 21 24 10.52±2.12 EPO 3 months

① Hemoglobin; ② total hemoglobin reaction rate; ③ serum iron: ④ transferrin saturation: ⑤ transferrin: ⑥ total iron binding capacity; 
⑦ hepcidin: ⑧ adverse events.

Records after duplicates removed  
(n=154)

Records screened  
(n=132)

Exclude after reading titles and abstracts:
1. Unrelated to study purpose n=65
2. Review n=35
3. Minutes n=6
4. Basic experiments n=4

Secondary screening  
(n=22)

Exclude afer reading the fulltexts:
1. No control group n=5
2. Non randomized contralled study n=3
3. No relevant outcome indicators n=7

Studies included in quantitative 
synthesis (meta-analysis)  

(n=7)

Records identified through  
database searching  

(n=284)

Additional records identified  
through other sources  

(n=2)
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Transferrin saturation
The improvement of transferrin saturation in patients 
with anemia of kidney disease treated with roxadustat 
was reported in 3 studies (12,13,15) (397 patients). No 
significant heterogeneity was found among studies (P=0.55, 
I2=0%). The fixed effect model combined effect size was 
used for analysis. With treatment of roxadustat, transferrin 

saturation was significantly higher than that of the EPO 
group (MD =6.09, 95% CI: 5.36 to 6.82, P<0.0001)  
(Figure 6).

Transferrin
The improvement of transferrin in patients with anemia 
of kidney disease treated with roxadustat was reported 

Figure 2 Forest plot of meta-analysis of hemoglobin after treatment in two groups.

Figure 3 Forest plot of meta-analysis of hemoglobin subgroups after treatment of different races in two groups.

Table 2 Methodological quality evaluations of included studies

First authors and publication year Random method Allocation concealment Blind method Follow up Scores

Akizawa 2020 (10) 2 2 2 1 7

Chen 2017 (11) 2 0 1 1 4

Chen 2019 (12) 2 0 1 1 4

Provenzano 2016 (13) 2 0 1 1 4

Li 2020 (14) 2 0 0 1 3

Yang 2019 (15) 2 0 0 1 3

Tian 2020 (16) 2 0 0 1 3
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in 3 studies (10,12,14) (611 patients). No significant 
heterogeneity was found among studies (P=0.18, I2=42%). 
The fixed effect model combined effect size was used for 
analysis. With treatment of roxadustat, transferrin was 
significantly higher than that of the EPO group (MD =0.36, 
95% CI: 0.28 to 0.44, P<0.00001) (Figure 7).

Total iron binding ability
The improvement of total iron binding ability in patients 
with anemia of kidney disease treated with roxadustat was as 
reported in 3 studies (10,12,13) (638 patients). No significant 
heterogeneity was found among studies (P=0.15, I2=47%). 
The fixed effect model combined effect size was used for 

Figure 4 Forest plot of meta-analysis of hemoglobin overall response rate in two groups.

Figure 6 Forest plot of meta-analysis of percentage of transferrin saturation in two groups.

Figure 7 Forest plot of meta-analysis of transferrin in two groups.

Figure 5 Forest plot of meta-analysis of the range of serum iron changes in two groups.
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analysis. With treatment of roxadustat, the total iron binding 
ability was significantly higher than that of the EPO group 
(SMD =0.63, 95% CI: 0.47 to 0.79, P<0.00001] (Figure 8).

Hepcidin
The reduction of hepcidin in patients with anemia of 
kidney disease treated with roxadustat was reported in 2 
studies (13,14) (139 patients). No significant heterogeneity 
was found among studies (P=0.39, I2=0%). The fixed effect 
model combined effect size was used for analysis. With 
treatment of roxadustat, hepcidin was significantly more 
than that of the EPO group (MD =−29.04, 95% CI: −51.61 
to −6.47, P=0.01) (Figure 9). 

AEs
The most common AEs included infections/infestations, 
gastrointestinal disorders, injury, poisoning, and procedural 
complications. The AEs may occurred in anemia of kidney 
disease patients included gastroenteritis cellulitis, diarrhea, 
diabetic gangrene, endocarditis bacterial, pneumonia, 
sepsis, gangrene, metabolism or nutrition disorder, fluid 
overload, hyperkalemia, diabetic ketoacidosis hypocalcemia, 
hypokalemia, acute myocardial infarction, cardiac disorder, 
cardiac failure congestive, cardiorespiratory arrest, 
gastrointestinal hemorrhage, gastrointestinal disorder, 
pancreatitis acutea, nausea, vomiting, injury, poisoning, 
or procedural complication, arteriovenous fistula site 
hemorrhage, shunt stenosis, contusion, vascular disorder, 

vascular graft complication, nervous system disorder, 
cerebrovascular accident, complex partial seizures, chronic 
obstructive pulmonary disease, pulmonary edema, sudden 
cardiac death, hypersensitivity, musculoskeletal chest 
pain, thyroid neoplasm, major depression, subcutaneous 
emphysema, muscle spasms, diarrhoea, abdominal 
discomfort, dizziness, headache, immune system disorder, 
hypertension, hepatobiliary disorder, decreased appetite, 
transferrin saturation (TSAT) decreased, renal or urinary 
disorder, renal failure chronic, nasopharyngitis, upper 
respiratory tract infections, chest discomfort, asthenia, 
alanine aminotransferase increased, hypotension, blood 
or lymphatic system disorder, endocrine disorder, product 
issue, reproductive system or breast disorder. Among them, 
the incidence of roxadustat in terms of infection, myocardial 
infarction, stroke, heart failure, and death were differed in 
every RCT trial and presented in Table S1.

The AEs in patients with anemia of kidney disease 
treated with roxadustat was reported in 3 studies (10,11,14) 
(454 patients). Significant heterogeneity was found among 
studies (P=0.01, I2=77%). The fixed effect model combined 
effect size was used for analysis. There was no statistically 
significant difference in the incidence of AEs between 
the two groups (OR =1.06, 95% CI: 0.30 to 3.74, P=0.93) 
(Figure 10). Sensitivity analysis showed that after excluding 
the studies sequentially, there was no directional change 
in the combined effect value, indicating that results of this 
study were basically stable.

Figure 8 Forest plot of meta-analysis of total iron-binding capacity in two groups.

Figure 9 Forest plot of meta-analysis of hepcidin in two groups.

https://cdn.amegroups.cn/static/public/APM-21-456-Supplementary.pdf
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Publication bias
Since there were only relatively few studies, a funnel plot 
for publication bias was not applied in this meta-analysis.

Discussion

The pathogenesis mechanism of anemia of kidney disease 
is reasonably complex. Patients with renal failure and 
disorders of iron metabolism often present with relative or 
absolute diminished EPO and iron absorption (17) which 
subsequently leads to anemia (18). Although dialysis is 
recognized as a life-saving measure for CKD, with this 
treatment the disease can ultimately progress into anemia. 
Hemoglobin deficiency not only worsens CKD but also 
increases risk of cardiovascular disease and death (19,20). 
Besides, severity of the anemia and CKD is associated 
with hospitalization and complications (21). Thus, clinical 
management of anemia of kidney disease is of marked 
importance. Injectable erythropoiesis-stimulating agents 
(ESAs) and iron agents are the traditional treatments for 
anemia in CKD; however, this standard care is challenged 
by various issues, for example, the treatment can be easily 
affected by inflammation, iron absorption, EPO antibodies, 
and regular and quantitative medication. Also, traditional 
treatments increase the risk of hypertension, cardiovascular 
disease, oxidative stress, and allergic reactions (22). 
Therefore, the need remains for improved treatment of 
anemia in CKD. In recent decades, efforts have been made 
to minimize risk while maximizing therapeutic benefits. 

In a series of intriguing studies on roxadustat, inhibition 
of small molecule preserved ammonia acyl hydroxylase 
inhibitor (HIF-PHI), which is an erythropoietic response 
during hypoxia, was noted. HIF is a heterodimeric 
transcription factor responsible for the hypoxic induction 
of erythropoietin (EPO) and other oxygen-sensitive genes. 
As the first oral drug for the treatment of anemia of kidney 
disease (23), roxadustat significantly inhibits HIF—HIF-

PHI, stabilizing the α subunit of HIF-1; additionally, 
downstream target-gene-encoding proteins, such as 
heme biosynthase, EPO, EPO receptor, and proteins 
associated with iron absorption and transport are affected. 
Consequently, erythropoiesis is promoted by these proteins 
through regulation of EPO and iron. The backbone of 
conducting roxadustat therapy treatment is to maintain the 
hemoglobin (Hb) levels within 10–12 g/dL. In previous 
investigations, we already know that roxadustat increased 
Hb levels in the manner of dose-dependently and the half-
life of roxadustat is 8–12 h. Chen et al. investigated the 
starting dose of roxadustat by clarifying into two groups 
1.0 and 1.5 mg/kg (12). Chen et al. concluded that starting 
doses at about 1.5 mg/kg were needed to take into account 
initial Hb level response during the period of fixed-dose 
and the number of dose adjustments required after 4 weeks. 
The roxadustat dose for Hb level maintenance ranged from 
0.5 to 3.4 (mean dose, 1.7) mg/kg thrice weekly while the 
roxadustat dose was not to exceed 3 mg/kg or 300 mg (12).

In our analysis, a total of 7 RCTs and 997 participants 
with anemia of kidney disease were included. We found 
roxadustat was associated with better treatment response in 
terms of the improvement of hemoglobin, total hemoglobin 
response rate, serum iron, transferrin saturation, transferrin 
and total iron binding ability, and reduction of ferritin 
between the roxadustat group when compared with the 
EPO group. 

Provenzano et al. show that roxadustat can increase the 
level of endogenous erythropoietin to within or near the 
physiological range and improve iron homeostasis. The 
level of endogenous erythropoietin was increased to the 
physiological range (20.6–29.1 mIU/mL) at about 6 h 
since roxadustat was treated. And there is a peak point near  
140 mIU/mL of endogenous erythropoietin level at about 
12 h since roxadustat treated before it decreased. At about 
24 h after roxadustat treated, the level of endogenous 
erythropoietin decreased to the physiological range again 

Figure 10 Forest plot of meta-analysis of adverse reactions in two groups.

javascript:;
javascript:;
javascript:;


4744 Wang et al. Meta-analysis of the effectiveness and safety of roxadustat

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(4):4736-4746 | http://dx.doi.org/10.21037/apm-21-456

and was maintained in the range for more hours than its 
climb. 

In almost all of the studies (5 in 7, 2 of them didn’t 
measure hepcidin), a progressive decrease in hepcidin levels 
was observed at higher doses of roxadustat treated patients 
(10-14). This indicated that roxadustat can regulated iron 
homeostasis by reduced hepcidin levels.

Because roxadustat binds to potently inhibits hypoxia-
inducible factor-prolyl hydroxylase (HIF-PHD), reducing 
HIF breakdown and promoting its activity. HIF-PHD 
enzymes regulate the stability of the HIF-α subunit of the 
HIF transcription factor by post-translational hydroxylation 
of HIF in an oxygen-dependent manner, thus maintaining 
a balance between oxygen availability and HIF activity. 
The central role of HIF-PHD enzymes as gatekeepers 
of coordinated transcriptional adaptation to hypoxia and 
oxidative stress makes them attractive therapeutic targets for 
the treatment of anemia. Inhibition of HIF-PHD enzymes 
leads to the accumulation of functional HIF, an increase 
in endogenous EPO production (resulting in enhanced 
erythropoiesis), and indirect suppression of hepcidin.

In the comparison of roxadustat vs. EPO, no difference 
was observed for AEs, indicating that roxadustat was 
effective and safe for treatment of anemia. The use of 
roxadustat is expected to be a more convenient (oral) and 
safer option for the management of anemia of kidney 
disease. However, most of the included studies did not use 
double-blind or concealment strategy, which means further 
investigations are needed to more accurately estimate the 
effects. 

The studies have reported that the frequency of 
hyperkalemia and upper respiratory tract infections in 
the roxadustat group is higher. We consider the reason 
for this is the different criteria among the trial sites. An 
adverse reaction is defined as an adverse event that is 
considered to be related or possibly related to the trial 
drug by the investigator. Trial sites had different criteria 
for the reporting of hyperkalemia as an adverse event 
during treatment. Trend analyses from baseline to the 
end of the trial did not show any meaningful increase 
in potassium levels. Considering the underlying disease 
(chronic kidney disease), the causal relationship between the 
adverse reaction of hyperkalemia and roxadustat is unclear. 
Although it is possible that the reporting of hyperkalemia 
might reflect a potential bias inherent in the trial comparing 
roxadustat with placebo in patients with chronic kidney 
disease not undergoing dialysis, hyperkalemia and metabolic 
acidosis were reported more frequently in the roxadustat 

group. The intermittent central laboratory monitoring 
may not have detected potassium elevations, and therefore 
continued evaluation will be important in presently ongoing 
trials and as wider experience with roxadustat occurs. 
Nasopharyngitis is a common adverse event of roxadustat 
treatment. Due to the short-term observation of the studies 
and the main focus on the efficacy of roxadustat, it is not 
powered to provide a definitive conclusion on the influence 
of upper respiratory tract infections. Trial sites had different 
criteria for the reporting of nasopharyngitis as an adverse 
event during treatment. In this case, this report is consistent 
with previous results. However, further investigation will be 
required to solve this problem.

Five of the seven trials record short-term use of 
roxadustat increased hemoglobin levels in anemic patients 
with chronic kidney disease. Two of the seven trials conduct 
the long-term investigation of roxadustat for more than 
6 months. The long-term efficacy is similar between 
roxadustat treated patients and epoetin alfa treated patients. 
Roxadustat displays a manageable safety profile but more 
treated patients have adverse events which may due to the 
previous design of the studies. Further investigation of the 
safety will be required to firmly establish the safety profile 
of roxadustat.

Our analysis of the 7 RCT shows a consistent conclusion 
that the baseline inflammatory, indicating by CRP level 
didn’t influence the effect of roxadustat on increasing Hb.

Roxadustat therapy treatment improved the quality 
of life in the following aspects. First, roxadustat could 
reduce hepcidin, lower plasma cholesterol while didn’t 
increase platelet levels. Second, the convenience of oral 
administration for roxadustat is supported by the high 
treatment compliance, reducing the need for frequent 
hospital visits. Third, oral iron therapy provided results 
equivalent to those of intravenous iron therapy with 
roxadustat whereas oral iron is expected to be ineffective 
relative to intravenous iron with epoetin alfa.

Although inclusion and exclusion criteria were 
strictly observed in this meta-analysis, a few limitations 
persisted, such as the heterogeneity led by insufficient 
evidence, limitations in sample size, and differences in 
the duration of intervention among studies. According 
to the methodological details of the study design, the 
standardization of RCT research needs to be strengthened: 
(I) some studies failed to attach great importance to the 
status of allocation concealment and blindness in RCTs; (II) 
some studies did not record the reasons for cases of loss to 
follow-up and withdrawal.
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In conclusion, the administration of roxadustat appeared 
to be an effective strategy to improve anemia in CKD 
without increasing AEs. Nevertheless, large sample sized, 
multi-centered RCTs of high quality, strict design, and 
long-term follow-up are still needed for verification of our 
findings.
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Supplementary

Table S1 Incidence of Roxadustat in adverse events

Roxadustat treated  
patients number

Infection Myocardial infarction Stroke Heart failure Death

Provenzano R 2016 108 8 (7.4) 2 (1.9) 2 (1.9) 1 (0.9) 3 (2.8)

Chen N 2017 121 7 (5.8) – – – 0

Chen N 2019 204 42 (20.6) – – – 0

Akizawa T 2020 150 67 (44.7) 1 (0.7) – 1 (0.7) 2 (1.3)

Li 2020 28 – – – 0 –

Data are presented as N (%). No mention is presented as –.
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