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Roxadustat Versus Erythropoietin for Anemia Treatment in Diabetic
Nephropathy.
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ABSTRACT:

Objective: To compare Roxadustat and Erythropoietin in improving haemoglobin levels among patients with diabetic
nephropathy.

Methodology: This comparative observational study was conducted in the Department of Nephrology, Sheikh Zayed
Hospital, Lahore. Sixty-four patients aged 18-75 years with diabetic nephropathy, chronic kidney disease, and anaemia
were enrolled. Patients were allocated into two equal groups by the lottery method. Group A received Roxadustat 100
mg orally three times per week. Group B received erythropoietin 4000 IU subcutaneously twice weekly. Follow-up was
three months. Data were analysed in SPSS version 27.0. A p-value of <0.05 was taken as significant.

Results: Baseline characteristics were similar between groups. Post-treatment haemoglobin was better among patients
of Roxadustat group than in the group of erythropoietin (10.54 £ 1.75 vs 9.05 £ 2.17 g/dL). Mean haemoglobin rise was
also greater (1.97 + 1.21 vs 0.98 + 1.87 g/dL). Haemoglobin response was higher with Roxadustat (78.1% vs 40.6%).
Roxadustat was an independent predictor of haemoglobin response (adjusted OR 6.41, 95% CI 1.86-22.07; p=0.003).
Conclusion: We found Roxadustat more effective than erythropoietin for improving haemoglobin in anaemic patients

with diabetic nephropathy.
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Introduction:

Anaemia is a prevalent and significant complication of
chronic kidney disease (CKD). In a population examination
of the United States, 25.3% among adults with stage 3-5
CKD had anaemia, and 1.9% had more severe anaemia
that could have quallfled them for erythropoiesis-
stimulating therapy.' In a 2024 Spanish study involving pa-
tients aged 50 years or older with diabetes, the prevalence
of anaemia was 29.9%. The prevalence of anaemia had
risen in those with k|dney impairment than in those without
(44.7% vs 28.0%).? Additionally, a substantial 2024 diabe-
tes cohort demonstrated that anaemia became more prev-
alent as eGFR decreased. The prevalence of anaemia was
5% to 20% higher across patients with eGFR <30 mL/
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min/1.73 m? when macroalbumlnurla was present com-
pared to normoalbuminuria.®

Recent studies have improved the understanding of anae-
mia treatment in diabetic kidney disease and CKD, espe-
cially with the emergence of oral hypoxia-inducible factor
prolyl hydroxylase inhibitors. In a 2022 retrospective cohort
study of patients with diabetic kidney disease, Zhang et al.
reported that Roxadustat improved renal anaemia and pro-
duced a higher haemoglobin response rate than erythro-
poietin, although the overall haemoglobin rise was broadly
similar between groups.* In the same year, an updated me-
ta-analysis in non-dialysis CKD found that Roxadustat im-
proved haemoglobin and iron utilization parameters, but it
also raised concerns about serious adverse events, deep
venous thrombosis, and hypertenS|on A 2023 pooled
analysis of four phase 3 studies then showed that Roxadu-
stat did not increase cardiovascular events or all-cause
mortality compared with erythropoiesis-stimulating agents
in non-dialysis-dependent or incident-to-dialysis CKD.” Fur-
ther progress was reported in 2024, when a systematic
review found that Roxadustat sustained same strength
across different levels of C-reactive protein, suggesting
possible benefit even in mflammatory CKD states where
ESA response may be weaker.’

Despite these advances, an important gap remains. Most
recent evidence comes from mixed CKD populations,
pooled analyses, or retrospective studies. Direct compara-
tive evidence focused only on patients with diabetic
nephropathy is still limited. This is important because anae-
mia in diabetes is closely linked with reduced kidney func-
tion and albuminuria, and treatment response may differ in
this subgroup. Therefore, a head-to-head comparison of
Roxadustat and erythropoietin in diabetic nephropathy is
needed. Such a study can provide disease-specific evi-
dence, guide treatment choice, and support better manage-
ment of anaemia in this high-risk group.
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Objective:

To compare Roxadustat and erythropoietin in improving
haemoglobin levels among patients with diabetic nephrop-
athy.

Methodology:

This comparative observational study was conducted in the
Department of Nephrology, Sheikh Zayed Hospital, Lahore.
The study was completed over six months between Aug
2025 to Jan 2026, after approval from the Ethical Review
Committee (ERC), of Sheikh Zayed Medical Complex, La-
hore, vide TERC/SC/INT/2025/469 dated:16-07-2025. Writ-
ten informed consent was taken from all patients before
enrolment. The sample size was 64 patients. It was calcu-
lated by using the WHO sample size calculator. A 5% level
of significance and 80% power were used. The expected
haemoglobin values were 101.5 £ 16.8 g/L for the Roxadu-
stat group and 94.1 + 20.2 g/L for the erythropoietin group.8
Non-probability consecutive sampling was used.

Patients aged 18 to 75 years were included. Patients had
confirmed diabetes mellitus, either type 1 or type 2. Pa-
tients also had chronic kidney disease (CKD) stage 3a, 3b,
4, or 5. CKD staging was based on eGFR (estimated glo-
merular filtration rate) calculated by the CKD-EPI creatinine
equation of 2021. Patients with anaemia were included.
Anaemia was defined as haemoglobin below 13.0 g/dL in
males and below 12.0 g/dL in females. Patients were eligi-
ble if they had not received erythropoiesis-stimulating
agent treatment during the previous four weeks or were
treatment naive.

Patients were excluded if they had received blood transfu-
sion within the previous eight weeks. Patients with active
infection, malignancy, or inflammatory disease were ex-
cluded. Patients with a history of thromboembolic events or
uncontrolled hypertension were also excluded. Pregnant
and breastfeeding women were excluded. Patients with
known hypersensitivity to Roxadustat or erythropoietin
were excluded. Patients taking part in another intervention-
al study within the previous 30 days were also excluded.
Baseline data were recorded on a predefined proforma.
These included age, gender, height, weight, body mass
index, CKD stage, type of diabetes, HbA1c, and baseline
haemoglobin level. A total of 64 patients were allocated
into two equal groups of 32 patients each by the lottery
method. Group A received Roxadustat 100 mg orally three
times per week. Group B received recombinant erythropoi-
etin 4000 IU by subcutaneous injection twice weekly. All
patients were followed for three months. Haemoglobin was
measured again at the end of follow-up.

The primary outcome was change in haemoglobin level
after treatment. Baseline haemoglobin, post-treatment hae-
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The baseline characteristics were comparable between the
groups of Roxadustat and Erythropoietin. The mean age,
height, weight, BMI, HbA1c, and baseline haemoglobin
were not different significantly between the two groups.
The distribution of male and female patients was equal as
well. Most patients had CKD stage 5 in either group, while
smaller numbers had stage 4 and stage 3a. Type 2 diabe-
tes was the most common type in both groups. Overall, no
significant baseline difference was observed between the
two treatment groups, showing that both groups were com-
parable at the start of the study Table 1.

Table No1: Baseline characteristics of the study population
by treatment group.

Roxadu- Erythro-
Characteristic stat poietin (Egtg‘{) vaFI)u e
(n=32) (n=32)
59.00 61.01 60.45
Age (years) +9.03 +7.58 +g.89 | 0193
. 162.95 16379 | 163.37
Height (cm) £7.07 +6.93 +6.96 | 0-630
: 66.65 62,60 64.67
Weight (kg) +12.26 +10.03 | +11.29 | 0-163
2515 23.31 24.23
BMI (kg/m?) +4.61 +3.04 +3.98 | 0065
8.68 871 8.6
HbA1c (%) +1.29 +1.03 +116 | 0997
Baseline Hb 8.56 8.07 8.32 0.113
(g/dL) +1.30 +1.16 124 | O
23 21 44
Male 71.9%) | (65.6%) | (68.8%) | 0788
Female 9 11 20 0.788
281%) | (34.4%) | 31.2%) | ©
CKD stage 3a | 2(6.2%) | 2(6.2%) | 4 (6.2%) | 0.830
CKDstage 4 | 8(25.0%) | 6(18.8%) (2113% ) | 0830
2 24 46
CKD stage 5 (68.8%) (75.0%) (71.9%) 0.830
Type 1 8
el 5(15.6%) | 3(9.4%) | (1550 | 0708
Type 2 27 29 56 0.708
diabetes ©4.4%) | (906%) | (87.5%) | ©

The post-treatment haemoglobin level was comparatively
higher in the Roxadustat group. The mean rise in haemo-
globin was also greater in this group. In addition, the hae-
moglobin response rate was higher significantly in patients
who were given Roxadustat as shown in table 2.

Table No 2: Haemoglobin outcomes after treatment:
Roxadustat vs Erythropoietin.

moglobin, and change in haemoglobin (Hb) were as- | Haemoglobin | R0Xadu- | Enythropoi- | p

sessed. Haemoglobin response was defined as a rise in outcome (ns_tgtz) (ne_tglz) (N=64) value

haemoglobin of at least 1.0 g/dL. . — —

SPSS version 27.0 was employed to input and analyse the | Baseline Hb 8.56 8.07 8.32 0.113
e (g/dL) +1.30 +1.16 +1.24

data. The mean % standard deviation was used to present

quantitative variables. Frequency and percentage were tﬁgg:;nent Hb 10.54 9.05 9.79 0.004

employed to represent qualitative variables. Continuous (g/dL) +1.75 +2.17 +2.08 ‘

variables were compared between the two groups using an 197 0.08 148

independent sample t-test. Categorical variables were sub- | Hb (g/dL) +1.21 +187 +1.64 0.014

jected to the Chi-square test or Fisher's exact test, as ap- —_ — —

propriate. Additionally, multivariable logistic regression was | Hbre- 25 13 38 0.005

performed to identify determinants of haemoglobin re- | SPonse=Yes | (78.1%) | (40.6%) | (59.4%) | —

sponse. Statistical significance was defined as a p-value of | Hbre- 7 19 26 0005

<0.05. sponse=No | (21.9%) (59.4%) (40.6%) :

Results:
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Multivariable logistic regression showed that treatment with
Roxadustat was an independent predictor of haemoglobin
response. Roxadustat group patients had significantly high-
er odds of achieving Hb response than those in the group
of Erythropoietin. Age showed a weak trend, but it was not
statistically significant. Sex, BMI, HbA1c, baseline haemo-
globin, and CKD stage were also not significant predictors
in the adjusted model as shown in table 3.

Table No 3. Analysis for predictors of haemoglobin re-
sponse.

Variable Adusted | g5%c1 | P
ff;;f,?;‘ﬁjtat vsEnyth- | g 44 1862207 | 0.003
£3s losr Tyearin- 1.07 0.99-1.15 | 0.082
Male sex 0.93 025343 | 0912
ﬁ,’é"ﬁég’gf kg/m 1.09 0.91-1.30 | 0.348
E};’;;g)@er 1% in- 0.99 057173 | 0972
e P19 0,03 059147 | 0.770
gﬁ;’:;g&? Svs 0.94 025358 | 0.930

The figure 1 shows that hemoglobin mean change in the
group of Roxadustat was higher than in the group of Eryth-
ropoietin. Roxadustat patients had an average rise in he-
moglobin of about 2 g/dL, while those treated with Erythro-
poietin had an average rise of about 1 g/dL. This indicates
a better treatment response with Roxadustat. The error
bars also show variability in both groups, but the overall
improvement remained greater in the Roxadustat group.
Figure 1: Mean change in haemoglobin (AHDb) by treatment
group. Patients treated with Roxadustat showed a greater
rise in haemoglobin than those treated with Erythropoietin.
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Discussion:

The main finding of this study was that Roxadustat pro-
duced a higher post-treatment haemoglobin level, a greater
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mean rise in haemoglobin, and a higher haemoglobin re-
sponse rate than erythropoietin in patients with diabetic
nephropathy and anaemia. This finding is important be-
cause renal anaemia remains a major burden in our set-
ting In a Pakistani real-world study, anaemia was common
in maintenance haemodlaIyS|s patients, and diabetes was
also a frequent comorbldlty Recent reviews have also
shown that anaemia in CKD is driven by low erythropoietin
production, disturbed iron handling, and chronic inflamma-
tion, WhICh together worsen outcomes and make treatment
difficult.®

Our result is biologically plausible. Roxadustat works
through hypoxia-inducible factor stabilization. It increases
endogenous erythropoietin in a more physiologic range
and improves |ron use by lowering hepcidin and increasing
iron avallablllty This may explain why a recent 8-week
diabetic nephropathy study also found that Roxadustat cor-
rected anaemia well and maintained its effect even in the
presence of inflammation or reduced renal function."

At the regional level, our findings are close to those report-
ed from China in diabetic CKD. Jin et al. found that
Roxadustat produced higher haemoglobin levels than
erythropoietin after propensity score matching in non-
dialysis CKD patients with diabetes.' In contrast, the inter-
national ROCKIES trial in dialysis patients showed that
Roxadustat was mainly non-inferior, rather than cIearIy Su-
perior, to epoetin alfa for haemoglobm correction.”™ The
difference may be due to variation in population, dialysis
status, inflammation load, and study design. Our study only
included diabetic nephropathy patients, which may have
made the treatment effect more visible.

Other phase 3 studies also support the efficacy of Roxadu-
stat, although many reported non-inferiority instead of su-
periority. The SIERRAS study showed that Roxadustat ef-
fect|vely treated anaemia in kidney failure patients on dialy-
sis.” The PYRENEES study also found that Roxadustat
maintained haemoglobin control in stable dlaIyS|s patients
and performed similarly to ESA therapy.” These studies
agree with our direction of effect, but our study showed a
stronger advantage over erythropoietin. This may be be-
cause our follow-up was focused on diabetic nephropathy
and used a direct head-to-head comparison with haemo-
globin response as a simple clinical endpoint.

Evidence from non-dialysis CKD also supports our find-
ings. Akizawa et al. reported that Roxadustat was not lower
to darbepoetin alfa in non-dialysis CKD pat|ents and main-
tained haemoglobin within the target range.'® Fishbane et
al. further showed that Roxadustat was superior to placebo
in raising haemoglobin in CKD patients not on dialysis."’
These results suggest that Roxadustat is effective across
different CKD stages. Our study adds to this evidence by
focusing on diabetic nephropathy, which is a clinically im-
portant subgroup.

The present findings are also supported by pooled anal-
yses. Provenzano et al. showed that Roxadustat increased
haemoglobin and reduced transfu3|on need in non-dialysis
CKD across three randomized trials.’® Minutolo et al. later
reported in a phase 3 meta-analysis that hypoxia-inducible
factor pronI hydroxylase inhibitors were effective in correct-
ing anaemia compared with ESA therapy and also had fa-
vourable effects on iron metabolism.' This helps explaln
why Roxadustat performed better than erythropoietin in our
patients. Better iron mobilization may be especially helpful
in diabetic nephropathy, where inflammation and functional
iron deficiency are common.
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Some recent reviews also help in understanding both the
strengths and the caution points of our findings. Tak-
kavatakarn et al. found that HIF stabilizers improved hae-
moglobin and iron-related markers, but they also reported
signals for thrombotlc events and acute kidney injury in
some studies.? Sackeyfio et al. showed in network meta-
analyses that HIF-PHIs were generally competitive with
standard ESA treatment in both dialysis and non-dialysis
settings, although differences between agents and popula-
tions remained.”’ Therefore, our result is encouraging, but
it should still be interpreted with clinical caution. Safety re-
mains an important point. Tian et al. reviewed cardiovascu-
lar and renal safety outcomes of Roxadustat and highlight-
ed the need for careful long-term assessment of adverse
outcomes.? Haraguchi et al. also reported that Roxadustat
may affect thyr0|d function in patlents with renal anaemla
which is an issue not captured in our dataset.® For this
reason, the better haemoglobin response seen in our study
should not be taken to mean that Roxadustat is free of risk.
Efficacy and safety must be judged together. Another rea-
son for caution is that Roxadustat outcomes may be influ-
enced by haemoglobin dynamics and vascular risk.
Hamano et al. found that thromboembolic risk in dialysis-
dependent CKD was linked to factors such as low transfer-
rin saturation, preV|ous vascular risk, and unstable haemo-
globin patterns.?* Zhang et al.?® also showed that HIF-PH
inhibitors may increase the risk of hypertension compared
with placebo, although risk may differ when compared with
ESA therapy. These reports do not weaken our result, but
they do show that future studies should include adverse
events, blood pressure, and iron markers together with
haemoglobin outcomes.
This study had some limitations. It was done at a single
centre. The size of the sample was small. The period which
was followed included three months. Only haemoglobin-
based outcomes were assessed. Iron indices, hepcidin,
inflammatory markers, transfusion need, kidney outcomes,
and cardiovascular events were not evaluated. Adverse
effects were also not analysed in detail. These factors limit
the strength and generalizability of the findings.
Future studies should be multicentre and should include a
larger sample. Longer follow-up is needed. Future work
should assess iron profile, inflammation markers, blood
pressure, thromboembolic events, cardiovascular out-
comes, renal outcomes, and treatment adherence. Sub-
group analysis by CKD stage and diabetes severity would
also be useful. A well-designed prospective trial in diabetic
nephropathy alone would give stronger evidence for treat-
ment choice in this high-risk group.

Conclusion:

Roxadustat was more effective than erythropoietin in im-

proving haemoglobin levels in patients with diabetic

nephropathy and anaemia. It produced a greater rise in
haemoglobin and a higher haemoglobin response rate.

Roxadustat may be a useful treatment option in this group.
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