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Objectives: Anemia is complication of Chronic Kidney Disease (CKD) and is associated with
significant morbidity and mortality. Current treatment of anemia in CKD patients used recombinant
human erythtropoietin or its analogs (erythropoiesis-stimulating agent or ESAs). However, there is
safety concerns of high dose ESAs. Roxadustat (FG-4592) is an oral inhibitor of hypoxia-inducible
factor (HIF) prolyl hydroxylase that stimulates erythropoiesis and regulates iron metabolism and
provides an alternative therapy for anemia in CKD patients. We conducted meta analysis to know the
efficacy of oral roxadustat on improving Hb and Iron metabolism in CKD patients.

Methods: Literature search was conducted using google scholar, PubMed and scopus until February
2020 to find randomized control trial (RCTs), which assessed Roxadustat on anemia in CKD patients
with/without dialysis. Treatment effect were considered as Mean difference and standard deviation
(SD) change from the baseline. We performed data analysis using RevMan 5.3.

Results: A total of 6 RCTs involving 628 intervention and 275 control participants were included in
the meta analysis. Treatment with Roxadustat significantly increased Hb (0.86, 95% CI, 0,73-0,98;
P<0,00001, I= 88%) , TIBC (32.53, 95%CI, 23.56—41.51; P<0.00001, I=96%) and decreased
hepcidin level (-31.92, 95% CI, 35.02-28.82; P<0.00001, I=39%) both in dialysis and non dialysis
CKD patients compared with control. However, decreased in ferritin level only significant in non-
dialysis subgroup (-51.10, 95% CI, 60.82—41.39; P<0.00001, I=55%) and there is no significant
change of transferrin saturation in both subgroup.

Conclusions: Oral Roxadustat showed efficacy on improving Hb and Iron metabolism in CKD
patients both with or without dialysis.
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Figure 1. Forrest Plot of Hb and Iron Metabolism with Roxadustat Treatment

Forrest Plot of Mean Change from Baseline of Hemoglobin

Experimental Control
Study or Subgroup  Mean SD Total Mean SD Total Weight
1.1.1 Non Dialisis
Akizawwa 2019 1.1 0.62 80 012 078 27 171%
Besarap 2015 1.13 0.686 38 0,07 011 23 18.3%
Chen (a) 2018 1.97 1.4 B1 0.37 087 30 151%
Chen (a) 2018 1.18 1.2 a7 04 038 44 16.9%
Subtotal (95% CI) 267 124 67.5%
Heterogeneity: Tau®= 0.04; Chi*= 7.86, di= 3 (F = 0.05}; F= 62%
Test for overall effect: Z= 8.35 (P < 0.00001)
1.1.2 dialisis
Chen (b) 2016 0e4 118 60 017 0098 22 147%
Chen (b) 2018 0.z 11 162 0.5 1 94 17.9%
Subtotal (95% CI) 222 116 32.5%
Heterogeneity: Tau®= 0.07; Chi*= 265, df=1 (P= 0.10); F= 62%
Testfor overall effect: Z=1.68 (P = 0.09)
Total (95% CI) 489 240 100.0%

Heterogeneity: Tau®= 0.20; ChiF = 41.47, df= 5 (P < 0.00001); F = 88%
Test for overall effect: Z= 4.62 (P < 0.00001)
Test for subaroup differences: Chi*= 7.72. df= 1 (P = 0.005). = B7.0%
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Forrest Plot of Mean Change from Baseline of Hepcidin
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Ci
2.1.1 Non Dialisis
Akizawa 2019 -29.2 243 80 -39 19889 27 11.4% -25.30[-34.50,-16.10] ==
Chen (a) 2016 -375 6.73 61 -48 817 30 B44% -3270[-36.08,-29.32] [
Chen (a) 2019 -56.14 63.4 g5 -15.1 48.06 44 2.5% -41.04[60.62,-21.46]
Subtotal (95% CI) 226 101 98.2% -32.06 [-35.19,-28.93] *
Heterogeneity: Chif= 3.02, df= 2 (P = 0.22), F=34%
Testfor overall effect: Z= 20.08 (P = 0.00001)
2.1.2 Dialisis
Chen (b) 2016 -70.2 10419 60 -¥79 7518 22 0.6% 7.70 [-33.31,48.71]
Chen (b) 2019 -30.2 1133 155 -23 1307 a0 0.9% -27.90 [-60.26, 4.48] T
Provenzano (a) 2019 -39.2 226.9 33 -6.5 14041 a 01% -32.70[-152.58,87.18]
Provenzano (b} 2019 -604 1878 61 356 1234 22 0.2% -96.00[165.86,-2614]
Subtotal (95% CI) 309 143 1.8% -24.13 [-47.54, -0.71] i
Heterogeneity: Chi®= 6.45, df= 3 (P = 0.09), F=54%
Test for overall effect: Z= 2.02 (F = 0.04)
Total (95% CI) 535 244 100.0% -31.92[-35.02,-28.82] +

Heterogeneity: Chi®= 9.90, df=6 (P = 0.13); F= 38%
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Test for subaroup diferences: Chi*= 0.43, df=1 (P = 0.51). F= 0%
Forrest Plot of Mean Change from Baseline of Total Iron Binding Capacity

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.1.1 Non Dialisis
Akizawa 2019 11.9 6.4 80 1 3.6 27 16.1% 10.90 [8.95, 12.85) -
Besarap 2015 418 454 88 -786 268 28 11.8% 49.40[35.72,63.08] =
Chen (a) 2016 843 551 81 1.2 221 30 108% 8310[67.17,99.03] —
Chen {a) 2019 18.2 11.96 85 -0.33 972 43 158% 1853 [14.67,22.39] =
Subtotal (95% CI) 314 128 54.5% 37.58([21.73,53.42] —~
Heterogeneity: Tau®= 234.43; Chi*= 11298, df= 3 (P < 0.00001); IF= 97%
Test for overall effect: Z= 4.65 (P < 0.00001)
4.1.2 Dialisis
Chen (b} 2016 505 413 60 0.5 17.4 22 12.2% 50.00[37.27,62.73] =
Chen (b} 2019 10 118 159 11 3 893 160% 1110[8.50,13.70] -
Provenzano {a) 2019 51 27.4 23 5 26.4 g 9.1% 46.00[26.38, 65.62] e
Pravenzano (b) 2019 376 41.4 81 258 473 22 8.1% 12.00[-10.33, 34.33] =
Subtotal (95% CI) 313 146 45.5%  29.63[5.59, 53.68] e
Heterogeneity: Tau®= 537.58; Chi*= 45.35, df= 3 (P < 0.00001); F= 93%
Test for overall effect: Z=2.42 (P=0.02)
Total (95% CI) 627 274 100.0% 32.53[23.56, 41.51] -
Heterogeneity: Tau®=129.00; Chi*= 158.51, df=7 (F < 0.00001); I*= 86% 5_1 o0 —éﬁ Sitl 7CIU=
Test for overall effec»l:z: 7A0P 'f 0.00001) Favours [control] Favours [Roxadustat]
Test for subgroup differences: Chi*= 0.29, df=1 (P = 0.59), F= 0%
Forrest Plot of Mean Change from Baseline of Ferritin

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Ci IV, Fixed, 95% CI
3.1.1 Non Dialisis
Akizawa 2019 -638 359 80 -10.3 232 27 bB4.7% -53.50[6527,-41.73] ——
Besarap 2015 -68.8  TFOA 88 -37.82 403 28 205% -31.00[-51.91,-10.09] —_—
Chen (a) 2016 -110 131 61 -28 64 30 56% -8200[12206,-41.94]
Chen (a) 2019 -893.3 1463 85 -21.9 1155 43 4.2% -71.40[117.67,-2493] ¢+——————————
Subtotal (95% CI) 314 128 95.0% -51.10[-60.82, -41.39] <
Heterogeneity. Chi®= 8.73, df= 3 (P = 0.08), I*= 55%
Test for overall effect: Z=10.31 (P < 0.00001)
3.1.2 Dialisis
Chen (b) 2016 -g5 189 B0 -7o 157 22 1.4% -25.00 -106.19, 56.19] +
Chen {h) 2018 -119 208 180 =136 220 94 3.0% 17.00 [-37.92, 71.92]
Provenzano (a) 2019 -1855 1905 33 1465 1807 9 0.5% -39.00[-173.76, 95.76)
Provenzano (k) 2019 -201.1 3344 61 -211.6 4452 22 0.2% 10.50 [193.58,214.58] * b
Subtotal (95% CI) 314 147  5.0% -0.09 [-42.27, 42.08] e —
Heterogeneity: Chi=1.06, df= 3 (P = 0.79), 7= 0%
Test for averall effect: Z= 0.00 (P = 1.00)
Total (95% CI) 628 275 100.0% -48.53 [-58.00, -39.06] -
Heterogeneity: Chi*= 13.13, df= 7 (P = 0.07); IF= 47% Lo = = o0

Test for overall effect: Z= 10.05 (P = 0.00001)
Test for subgroup differences: Chif= 534, df=1 (P=0.02). F=81.3%
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