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Table 2. Causes of Posttransplantation Anemia

Early
Generalized bone marrow suppression
Immunosuppressants: AZA, MMF, sirolimus
Antibacterials/antivirals: chloramphenicol, ganciclovir, trimethoprim-sulfamethoxazole
Viral infections: CMV, Epstein-Barr virus, human immunodeficiency virus, human parvovirus B19
PRCA
Drug related: AZA, MMF, tacrolimus, ACE inhibitors
H Infection related: parvovirus B19
E 7 \H Hemolytic uremic syndrome/hemolytic anemia
Drug related: cyclosporine, tacrolimus, sirolimus
Hematologic: ABO incompatibility, sickle cell disease, glucose 6 phosphate dehydrogenase deficiency
Acute renal failure
Acute tubular necrosis
Acute rejection
Iron deficiency
Absolute: perioperative blood loss, stress-induced gastrointestinal hemorrhage, depleted iron stores
Functional: ehronic inflammation, uremia
Folate and vitamin B, deficiency
Late
Generalized bone marrow suppression
Immunosuppressants: AZA, MMF, sirolimus
PRCA
Drug related: AZA, MMF, tacrolimus, ACE inhibitors
Hemolytic uremic syndrome/hemolytic anemia
Drug related: cyclosporine, tacrolimus, sirolimus
Hematologic: ABO incompatibility, sickle cell disease, glucose 6 phosphate dehydrogenase deficiency
%ﬁ}% Acute renal failure
Acute tubular necrosis
Acute rejection
Chronic renal failure
EPO deficiency
EPO resistance: eg, chronic inflammation, hyperparathyroidism
Iron deficiency
Absolute: perioperative blood loss, stress-induced gastrointestinal hemorrhage, depleted iron stores
Functional: Uremia, chronic inflammation
Malignancy
Folate and vitamin B, deficiency
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American Journal of Kidney Diseases, Vol 48, No 4 (October), 2006: pp 519-536
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Figure 1. Histograms of Hb concentrations in (A) male and (B) female kidney transplant patients and (C) male and (D)
female subjects with chronic kidney disease.
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CAPRIT study
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Study protocol

Duration for screening

Intervention

or randomization /

' \

l ] month

Agreement

Primary end point

3 month

High Hb group 13g/dl (125-13.5)

—

Low Hb group 11g/dI(10.5-11.5)

Observation period 5 years

Difference between both groups in rate of decline in Kidney function
estimated by eGFR or cystatin C > AeGFR

Secondary end point

-Cardiovascular event

-Initiation of hemodialysis

-Acute rejection
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Age (year)
PEKT (n)

Duration of dialysis (month)
Duration after RTx (month)
Hb at initiation (g/dl)
eGFR cre (ml/min/1.73m2)

eGFR ave (ml/min/1.73m2)

BMI (kg/m?2)
Systoric pressure (mmHg)
Diastoric pressure (mmHg)

LVMI (g/m2)

Ferritin (ng/ml)
TSAT (%)
HCO3 (mEq/1)
intact PTH (pg/ml)
Ca (mg/dl)
P (mg/dl)

=-3=—]
H 5=

Hb 11 (n=63)
49.6 (12.9)
20
31.2 [12, 96]
65.0 [37, 149]
11.2 (0.7)
35.9 (8.7)

40.5 (10.7)

21.1 (3.4)
126.2 (9.1)
76.4 (11.5)
124.8 (14.0)
105.4 (79.5)
32.1 (12.0)

24.1 (2.4)

77.5 [55.3, 115.8]

9.3 (0.5)

3.4 (0.5)

Hb 13 (n=64)
49.7(9.7)
14
20.7 [8.5, 89]
91 [34, 162]
11.3 (0.8)
35.4 (8.4)

40.3 (11.0)

21.4 (3.6)
126.3 (10.3)
76.2 (8.8)
105.9 (23.5)
115.9 (100.9)
33.6 (12.0)
24.7 (7.1)
83 [63, 122]
9.4 (0.5)
3.3 (0.6)

NDT 2019



The changes in Hb levels stratified by target
Hb range throughout the study period
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Changes in eGFRcre (a) and eGFRave (b)
levels
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Differences between the initiation and the last time
point in this study determined by AeGFR in eGFRcre
(a) and eGFRave (b)

(a) (b)
0 High Hb group Low Hb group 0 High Hb group Low Hb group
— I - -

- -2 ar -2

s 4 £ 4

g 6 g 6

: o Do

= 10 ~ z 10 1

& 1.0+ 8.4 & 0.5+96

0 -12 O -12

LE L

a4 1, | <4 14 L

16 5.1+%09.5 16 5.2+ 9.5
p=0.02 p=0.01
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Reasons for dropouts or lost to follow-ups

High Hb group (n = 10)

Low Hb group (n = 9)

Chronic active antibody mediated

rejection

Chronic active antibody mediated

rejection

Gastric cancer

Blood transfusion requirement

Acute rejection due to noncompliance

Acute rejection due to noncompliance

General fatigue due to ESAs

Pregnancy

Recurrent severe diarrhea

Calcineurin inhibitor toxicity

Return to hemodialysis

Recurrent renal amyloidosis

Pulmonary embolism/deep venous

thrombosis

Change of residence

Renal cell carcinoma

NDT 2019
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ORIGINAL ARTICLE

Correcting anemia and native vitamin D
supplementation in kidney transplant recipients: a
multicenter, 2 x 2 factorial, open-label, randomized
clinical trial

Yoshitsugu Obi'#3 (1), Naotsugu Ichimaru®, Yusuke Sakaguchi’ ("), Kazuhiro Iwadoh®’ (), Daisuke Ishii®,
Ken Sakai®, Daiki lwami'®'! (%), Hiroshi Harada'?, Keiichi Sumida>' (%), Akinari Sekine'® (9,

Kosuke Masutani'® ("), Naotake Akutsu', Takamitsu Inoue'® ([, Morikuni Nishihira'’, Tatsuo Yoneda'?,
Shinichi Ito'?, Motoo Araki?? (%), Jun-Ya Kaimori*® (%), Katsunori Yoshida'®, Shigeru Satoh?,

Yoshifumi Ubara'® (), Yoshitaka Isaka’, Kazunari Yoshida®?%?, Yoshiharu Tsubakihara®>,

Shiro Takahara®**, & Takayuki Hamano'>*> (%) on behalf of the CANDLE-KIT Trial Investigators*

Transplant International 2021; 34: 1212-1225



(a)
164 participated in the study

»| * 6 withdrew consent before
randomization

L 4 « 5 turned out to be ineligible

153 randomized patient

High Hb target Low Hb target
N=74 N=79

Cholecalciferol Control Cholecalciferol Control
N=234 N =40 N =42 N =37

Death: 0
ESRD: 6

Death: 1
ESRD: 4

Death: 0
ESRD: 5

Death: 1
ESRD: 3

Malignancy: 0
Relocation: 0

Malignancy: 3
Relocation: 0

Malignancy: 0
Relocation: 1

Malignancy: 3
Relocation: 1

Completed Completed Completed Completed
N =28 N =32 N = 36 N =29 Transplant International 2021; 34: 1212-1225




Table 1. Baseline characteristics of study participants.

Age, year
Male, n
Body weight, kg
ESRD origin, n
Chronic glomerulonephritis
CAKUT
Diabetes
Polycystic kidney disease
Other
Diabetes, n
NODAT
Type 1
Type 2
Transplant vintage, year
History of CVD, n
History of cancer, n
Calcineurin inhibitor, n
Tacrolimus
Cyclosporine
None
Antimetabolites, n
Mycophenalate mofetil
Azathioprine
Mizoribine
MNone
Everolimus, n
Steroids, n
RAAS inhibitor, n
Active vitamin D analogues, n
Systolic BP, mmHg
Diastaolic BP, mmHg
Laboratary tests
Serum creatinine, mg/dl
eGFR, ml/min per 1.73 m?
Hemoglobin, g/dl
Iron saturation, %
Ferritin, ng/ml
Serum 25(0OH)D, ng/ml
Urine protein, g/g-Cr

52+ 12
38 (48%)
55+ 12

35 (44%)
11 (14%)
7 (9%)
7 (9%)
19 (24%)

1{1%)
2 (3%])
6 (8%)
8[4, 13]
4 (5%)
5 (6%)

49 (62%)
27 (34%)
3 (4%)

63 (80%)
2 (3%)

9 (11%)
5 (6%)
18 (23%)
67 (85%)
54 (68%)
13 (16%)
126 = 14
754+9

1.9+ 07
30.6 + 10.8
10.6 +£ 1.3
34 + 14

92 [56, 194]
14.5 + 5.1
0.3 [0.1, 1.1]

50 £ 12
42 (57%)
57 +£ 12

42 (57%)
67 (10%)
5 (7%)
3 (4%)
16 (22%)

4 (5%)
3 (4%)
7 (9%)
713, 13]
g (11%)
4 (5%)

40 (54%)
31 (42%)
3 (4%)

60 (81%)
4 (5%)

6 (8%)

4 (5%)
11 (15%)
59 (80%)
46 (62%)
9 (12%)
129 £ 15
78 £ 11

2.0 + 0.7
305+ 11.3
108 £ 1.2
34 + 16

68 [31, 148]
145 + 5.3
0.4 [0.1, 1.0]

52+ 12
39 (51%)
55+ 12

44 (57%)
12 (15%)
4 (5%)
4 (5%)
13 (17%)

3 (4%)
2 (3%])
7 (9%)
7 (3, 14]
6 (8%)
5 (6%)

49 (64%)
26 (34%)
2 (2%])

60 (78%)
4 (5%)

6 (8%)

7 (9%)
20 (26%)
63 (82%)
48 (62%)
14 (18%)
125 + 15
75 £ 11

1.9+ 07
30.4 £ 11.0
104 + 1.2
35 + 16

88 [46, 195]
14.3 + 5.3
0.3 [0.1, 0.7]

50 £ 12
41 (54%)
57 £ 11

33 (43%)
8 (10%)
8 (11%)
6 (B%)
22 (29%)

2 (3%)
3 (4%)
6 (8%)
85 12]
6 (8%)
4 (5%)

40 (52%)
32 (42%)
4 (6%)

63 (83%)
2 (3%)

9 (12%)
2 (3%)

9 (12%)
63 (83%)
52 (68%)
8 (11%)
130 +£ 13
77 £ 10

20 + 0.7
30.7 £ 11.0
108 +£ 1.2
33+ 14

75 [44, 141]
146 £ 5.2
0.3 [0.1, 1.6]

Transplant International 2021; 34: 1212-1225



All available data

(a)
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Number of patients
High Hb 7473 71 69 &0
low Hh 7079 77 74 65

(c)
13.0

12.5

12.0

Hemoglobin (gi/dL)
n

Data from patients who

completed the trial

—e— |Low Hb target +— High Hb target

10.5 *
10.0 L . . . .
01 6 12 18 24
Study period (month)
(d)
34
E
R a2
]
ﬂ' -
= )
E 307
3
E
E 28 4
L
G
@ —— Low Hb target —#— High Hb target
26 T T T T T
01 = 12 14 24
Study period (month)
Number of patients
HighHb 60 60 60 60 &0
I o Hh R5 RA RS R5 A&

Transplant International 2021; 34: 1212-1225
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g eGFR AVRIR TGO Follow
U 1(1.73mL/min/| FHIHbEE | Low AeGFR| Low up
. m2) (g/dL) (£)

CAPRIT

49 38 11.2 134 0 -24 2
study
Nagoya 49.7 35.7 11.5 12.8 -5.1 -1.0 3
CANDILE 51 30.6 10.6* 11.7* -4.0 -1.6 2
study

* Figureh SOHERNE



« CNSDORCT(SLEERABEEENMRIZTIL TV IR TH DT,

« IS (CBHEEME T ULIZCKDEBRZXWHRE UZRCTCHE - -



B e K T AERI(CEHDbEBR) ?
PREDICT study

Is there any benefit in aiming for a higher '
hemoglobin with Darbepoetin Alfa in CKD? C,,JMARSN

Methods andicehiort Primary outcome Reached Hazard ratio Cardiovascular
# PREDICT stud : primary outcome  (primary outcome) events
’J Multicenter, randomiz{d, Composite of: 3 \ \
-' open-label, parallel group '
Starting _ \
el maintenance A\ 0-78 \ 1 9
dialysis : a0.1 03
- (0.60-1.03) (8%)
No diabetes = ' ]
ﬁ Kidney /
transplantation
/ Darbepoetin Alfa
Given to all patients

6 @ 0 Fi eGFR of = 6

High Hb Low Hb Low Hb 116 Reference 106
'larget 11-13 g/dL arget 9 - 11 g/dL n = 240 (48%) (7%)

I 50% reduction in

Y 73.5+29.7 weeks eGFR
E]  suorpenes Mean 10.0 0.9 g/dL

Terumasa Hayashi, Shoichi Maruyama, Masaomi Nangaku, Ichiei Narita, et al. Darbepoetin Alfa in
Patients with Advanced CKD Without Diabetes: Randomized Controlled Trial.
CJASN doi: 10.2215/CJN.08900719. Visual Abstract by Michelle Lim, MBChB, MRCP

Terumasa Hayashi et al. CJASN 2020;15:608-615



Targeting a higher hemoglobin level had no significant effect on kidney outcome compared with
targeting a lower hemoglobin level.

A Kidney composite endpoint
100 4
90
80 Log-rank test; P = 0.32
70 4
60 ~
50 4
40 4
30
20 4
10 +

O -

—— High hemoglobin
—— Low hemoglobin

Cumulative incidence (%)

0 12 24 36 48 60 72 84 96 108 120
Time (weeks)
MNo. of patients at risk
High hemoglobin 239 232 217 197 178 157 134 119 91 1 0
Low hemoglobin 240 236 214 193 171 144 131 116 81 0

C 50% reduction in eGFR from baseline

100 4
901 Log-rank test; P = 0.02
o 801
% 70
g gg 3 —— High hemoglobin
= i —— Low hemoglobin
2 40
5 30 -
g 20 r*""aJ
3 J
O 10 -W

0 5 T T T T T T T LB

0 12 24 26 48 60 72 84 96 108 120
Time {(weeks)
No. of patients at risk
High hemoglobin 239 234 221 200 180 162 135 123 96 1 0
Low hemoglobin 240 236 219 194 174 149 135 121 83 0

Terumasa Hayashi et al. CJASN 2020;15:608-615

©2020 by American Society of Nephrology

B Initiation of maintenance dialysis treatment
100 4
90 +
80 A Log-rank test; P = 0.38
70
60
50 -
40
30
20
10 4

D -

Cumulative incidence (%)

—— High hemoglobin
Low hemoglobin

T T T T T T T T T T T
Q 12 24 36 48 60 T2 84 96 108 120
Time (weeks)
Mo. of patients at risk
High hemoglobin 239 234 221 200 183 166 142 131 105 1 o}
Low hemoglobin 240 237 221 196 181 157 140 128 92 Q

D eGFR of 6 mL/min/1.73 m or less
100 A
S0 -

80

70 4

60

50

40

30 ~

20 A =
10 A

0 <

Log-rank test; P = 0.73

—— High hemoglobin
—— Low hemoglobin

Cumulative incidence (%)

T T T T T T T i T T
0 12 24 36 48 860 T2 84 S6 108 120
Time (weeks)
No. of patients at risk
High hemoglobin 239 232 217 197 179 158 138 121 93 1 o}
Low hemoglobin 240 237 214 194 173 146 131 118 &7 0

CJASN

Clinical Journal of the American Society of Nephrology
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HIF-PH
inhibitor

HIF
stabilization

Heterodimerization
& translocation

Hypoxia

Proteasomal
degradation

Complete
erythropoiesis

A Erythropoietin

N EPO receptor

¥ Hepcidin

A DMT1

A DcytB

A Transferrin

A Transferrin receptor

A Ceruloplasmin

EPOREA SRR
BBERIZEICHETES

L BIZEIRT BEPODIY% LB RER
HEFEORESFMRICKYELE

EPORE 4 &% |ZHIF (Hypoxia-Inducible
Factor)D\B5 L TLV5

HIF[X100- 200D B F = HRIRFET S55
RFTH

AJKD. 2017; 69: 815-826.
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https://www.sciencedirect.com/science/journal/02726386/69/6
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Therapeutic Strategies
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Transplantation 2021

Infections

CVD & Diabetes mellitus

. . Optimization immunosuppression
Metabolic syndrome & acidosis > A

Mesenchymal stromal cells

ety -
E \ 4 Lifestyle
— - ~ Healthy dietary patterns Inflammation &
| — | SGLT2 inhib., GLP-1 RA immune-mediated

Statins, acid removal injury

Kidney (allograft) fibrosis o
o . /- Angiotensin Il

IF/TAZZ Dl 2

& Aldosteron
RAAS inhib.
MRA

Ischemia/Hypoxia
T —.

Machine perfusion

Low—CNI| immunosuppression
HIF-targeted therapy N
Antioxidant therapy Urate lowering therapy

Senolytics Endothelin 1 RA
TGF-B inhibitors \KCK;’ DEN'HQQ)
Pirfenidone, PBI-4050

siRNA-based gene therapy
TGF-B signaling

Hyperuricemia

Ageing/Senescence
Endothelin &
kallikrein-kinin system

FIGURE 1. Risk factors for progression of kidney fibrosis and potential antifibrotic strategies. CNI, calcineurin inhibitor: (




Am J Physiol Renal Physiol 318: F388-F401, 2020. A

First published December 16, 2019; doi:10.1152/ajprenal.00419.2019. Sham RK+vehicle RK+enarodustat D ns

RESEARCH ARTICLE

Effects of a prolyl hydroxylase inhibitor on kidney and cardiovascular
complications in a rat model of chronic kidney disease

Lisa Uchida,' Tetsuhiro Tanaka,' Hisako Saito,' Mai Sugahara,' Takeshi Wakashima,'? Kenji Fukui,'?
and Masaomi Nangaku'

5/68BHE> v ~

IT3FOYREY Eol & s
i
g & - o
ﬁi@ﬁ é:*'iioﬁ .
v I Sham _ RK+vehicle RK+enarodustat ég‘"} _" ;
RS A NP > =i U TR i FUNE 18

DAERY L AR L DL E




[

x

FUO—

il
\
C.

H A e 2=
HIF-PH BH 338 Il I2BY 3 % recommendation

2020 £ 9 H 29 HAR

WH &y (ZEE Gl BERR)
MY IR (WIZREE @ OTRE)

bk AERC  (HACKRSE)

B 75— GEREFER)

HH #Z (ARERRE)

e B9 Gl FEERERY)
AT (B EIRE)

KR b (BEEHIRY)

W (BHEREARY)



2) HEREESTHIENEXZ LWL

e HIF-PH PHERER G o B W Tid, S8 HoRizEITw
52 EDBHETH S, o i, IHEEEoEELE
L9572V F e, HRLTVIBDHEEICE S
TSAT* D& THW 32, (* : BgEEIHZ )

* HIF-PH [HEHRHKIC k> T BEESUGHE I NS
7=, 7 VU F<100ng/mL ¥ 7213 TSAT<20 % #
HIF-PH PHESEF b OB OA v F A 7 ICRET 2
ZEBEYLEFEIONS,

* HIF-PH BHFEFE DR Eic iz ZERIE D Ehdih &
NTwaZ L, BIXUBRZIMEELMET2Z L%
# A, HIF-PH HEFE 5913 7 =) F <100 ng/mL %
7213 TSAT<20 % DIRFEIZ ZeduiE, 00 2 Bl Fofeik
ZHELET 5, FRICIEENTEE TIE 7 =V F > <100 ng/



s HEA~E /0 v IcFE L %2854, HIF-PH HERED
BE XD OB ZIRAEZ T L 72 5 A T2 ##e T
%o

 HIF-PH PHE 3G I Sl S imas o+ 2 2 L T,
TSAT 7 = U F rBFE L (K T 25EMBH 5720,
FAE LA HBICE, BEIheD~>—A—%27HiiL,
BRZBHNTHTHEHMIET 3,

e HIF-PH [HE#E G 1X, HLE D & OBDWIN A UH
THRDICHEOFOREBER LD BHFTEZS, L
3o T, FEEIRT 2 Bkl e o St IR E I 5,
Lo LEIELA AL 7 e b vy FIHESER G 2
NN & £ ZwulEae, fOf5TREIE-ST
Fe7 7y ADRTLEDSS 2567k EiCid, #SilRE
HHAEIRE NS,

o VI URBE BT A 0L ¥ oKL EEL EOBEGE Y
VIRERIC Lo THEDHIAIN A I LEBET 5,



BIPHE(CdS 1T DERR Z DFTh
(EXRIMEREE)

& NSO XRTTUEEHE (TSAT) <20% 1EiR
or

1T UF> <100ng/mL HEFjEifk

—fg AN TITUF> <12ng/mL



Ischemia-
reperfusinn e

injury

%ﬂ-//} E:\@a

H ﬁ( Immunosuppressive
HE]E!Bt]ﬂn therapy

Kdney Intemational (2021} 100, 536-545



BNNT I EBEEEL)

TABLE I. Biochemical Characteristics of Kidney Transplant Recipients (Tx), Patients with Chronic Renal Failure (CRF),
Hemodialyzed Patients (HD), and the Control Group

Control CRF HD Tx

group (n = 30) (n = 33) (N = 104) (n =70}
Age (vyears) 48.7 + 102 54.0 = 16.8 65.8 + 15.3+°% 46.1 = 12.0
BMI {kg.-'mz‘} 246 + 4.1 248 £ 3.9 238 £ 48 256 £ 3.9
Hb (g/dl) 14.12 £ 2.45 13.14 £ 2.11* 11.98 + 1.49%== 13.52 + 1.99%
Ht (%) 4480 £ 5.24 IREBO £+ 3.74% 34.47 + JE2FEEE 3995 £ 6.73*
Platelet count (10°/1) 221 + 69 204 + 82 199 + &4 203 + 63
Creatinine (mg/dl) 0.86 £ 0.16 1.89 + (.75%* B.67 £ 2. 78%*#0C 1.58 £ 0.67%*
GFR (ml/min) 997 £ 7.9 59.7 £ 19.2%++ 6.4 = 2 1*+ 6.3 = 17.2%+#
Hepcidin (ng/ml) 54.82 + 19.31 101.27 + 44 72%%* 231.4 £ 127.6%%+% 2548 + 1B5.6%#+7

rea (mg; LA, . . d i . ) iC ) .

Fibrinogen (mg/dl) 229 + 43 309 = B4r 369 + 116%** 348 = 111++
Cholesterol (mg/dl) 170.8 £ 243 2034 + 604 178.9 £ 477 202.1 + 38.5
Triglycerides (mg/dl) 82.3 £ 26.5 201.4 £ 34.4%++ 160.1 £ 70.6%* 155.7 + 292%+#
Total protein (g/dl) 7.25 £ 043 6.56 £ 1.16 6.51 + 0.65% 7.15 £ 0.56
Albumin (g/dl) 4.50 + 0.39 3182 + 1.07% 3.88 + 0.42% 4.19 + 0.42¢
iron (pg/ml) 08.90 £+ 39.41 65.78 £ 25.26% B1.38 = 14.12 B4.85 £ 43.09
TIBC (pg/ml) 3634 £ H23 302,73 £ BH.23** 2498 £ T1.41*+* 30596 £ 108.07
TSAT (%) 2796 + 7.12 21.71 £ 11.29% 3384 = 23.50 34.81 + 12.22%
ferritin (mg/dl) 59.08 £ 3942 188.58 £ Q3 BT*++* 709.1 = 37554+ 2029 £ 111.3%*
hsCRP (mg/dl) 1.28 + 0.49 3.36 + (.98%** 6.73 £ 4.32%%%0%% 3.00 + 1.62%=*

Data given are mean + SD.

*P o< 0.05, **¥P < 0.01, ***P < 0.001 vs. control.

*P < 0.05. P < 0.01 CRF vs. Tx or HD.

P = 005 P < 0.01, "°P = 0,001 HD vs. Tx or CRF.

American Journal of Hematology 81:832-837 (2006)
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Using transferrin saturation as a diagnostic criterion for iron deficiency: A
systematic review

ba,b,c,d

Patrice Cacou , Cécile Vandewalle® and Katell Peoc’h"®

In conclusion, the diagnosis of ID can be compli-
cated to perform in the clinic. The most informative bio-
logical parameters to diagnose ID are the measure of

serum ferritin levels and a calculation of TSAT. The IS4 RIE T, TSAT@(&'BD\\%OD%ZQ
measure of TSAT appears to be a better reflection of DT (C L < BHEICB TR EMOEF BN %=
the amount of available iron for bone marrow erythro- 13;3—@(: TJTYUF > EIhENTLA,

poiesis than ferritinemia. As TSAT is less prone to fluctu-
ations than ferrtin, particularly in patients suffering
from chronic inflammatory diseases, TSAT seems most
relevant to diagnose ID.
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Iron Deficiency in Heart Failure
An Overview
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Iron-regulatory proteins secure iron availability
in cardiomyocytes to prevent heart failure
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Myocardial iron content and mitochondrial
function in human heart failure: a direct tissue
analysis
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Intravenous Iron in Patients Undergoing

Maintenance Hemodialysis

lain C. Macdougall, M.D., Claire White, B.Sc., Stefan D. Anker, M.D.,

Sunil Bhandari, Ph.D., F.R.C.P., Kenneth Farrington, M.D., Philip A. Kalra, M.D.,

John J.V. McMurray, M.D., Heather Murray, M.Sc., Charles R.V. Tomson, D.M.,
David C. Wheeler, M.D., Christopher G. Winearls, D.Phil., F.R.C.P.,

and lan Ford, Ph.D., for the PIVOTAL Investigators and Committees*

N Engl | Med 2019;380:447-58.
DOl: 10.1056/NEjMoaldl0742
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Table 1| Select primary and secondary end points in the PIVOTAL trial’

Death and nonfatal M, stroke or HF 29.3% 32.3% 0.85(0.73-1.00)
hospitalization

Secondary
No. of deaths and recurrent events of nonfatalMI, 19.4 24.6 0.77 (0.66-0.92)
stroke or HF hospitalization per 100 patient-years
Death from any cause 22.5% 25.7% 0.84(0.71-1.00)
Fatal or non-fatal MI 71% 9.7% 0.69(0.52-0.93)
Hospitalizations for HF 4.75 6.7% 0.66 (0.46-0.94)
Transfused patients 18.1% 21.6% 0.79(0.65-0.95)
Hospitalizations for infection 29.6% 29.3% 0.99(0.82-1.16)

Cl, confidence interval; HF, heart failure; MI, myocardial infarction. “Rate ratio.

NATURE REVIEWS | NEPHROLOGY



AR Z7ZH < MAEAEZBL <

ron-Deficiency and Estrogen Are Associated
With Ischemic Stroke by Up-Regulating
Transferrin to Induce Hypercoagulability

Xiaopeng Tang,” Minggian Fang, Ruomei Cheng,” Zhiye Zhang; Yuming Wang, Chuanbin Shen,” Yajun Han, Qiumin Lu,
Yingrong Du, Yingying Liu, Zhaohui Sun, Liping Zhu, James Mwangi, Min Xue, Chengbo Long, Ren Lai
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Circulation Research. 2020:127:651-663. DOI: 10.1161/CIRCRESAHA.119.316453
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Experience With the Use of a Novel Agent, Hypoxia-Inducible Factor
Prolyl Hydroxylase Inhibitor, for Posttransplant Anemia in Renal
Transplant Recipients: A Case Report

Toshihide Naganuma®, Tomoaki lwai, Yoshiaki Takemoto, and Junji Uchida

Department of Urology, Osaka City University, Osaka, Japan

Table 1. Baseline Characteristics of Study Subjects at the Start of Roxadustat

Time After Kidney Hemoglobin Oral Iron
Agely) Sex  Transplantation{y) ESA(ug) (mg/dL) Height (cm)  BodyWeight (kg) S-Cre (mg/dL) CRP(mg/dL) Administration

62 16.6 250 12.9 156 37 0.96 0.02 NO
48 11.3 250 10.7 159 55 1.67 0.06 NO
46 9.6 250 8.7 154 40.2 1.82 0.02 NO
38 10.2 250 10.3 171 56.9 1.65 0.02 NO
32 1 18 150 12.3 159 43 1.61 0.26 YES

CRP, C-reactive protein; ESA, erythropoiesis-stimulating agent.

Transplantation Proceedings, 000, 1—5 (2021)
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Fig 1. Changes in Hb levels after roxadustat conversion.
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Hypoxia-inducible factor prolyl hydroxylase inhibitors
in kidney transplant recipients

Masatomo Ogata', Takamasa Miyauchi’, Yuko Sakurai?, Marie Murata®,
Kazunobu Shinoda?3, Yugo Shibagaki! and Masahiko Yazawal

Clinical Kidney Journal, 2022, vel. 0, no. 0, 1-3
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