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Measuring the content of reticulocyte hemoglobin (CHr) in
predialysis chronic renal failure (CRF) patients
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*1 Department of Medicine IV, *3 Division of Blood Purification, Tokyo Women’s Medical University,
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We showed that the content of reticulocyte hemoglobin (CHr) is a reliable measure of iron status with
regard to erythrocytopoiesis in chronic dialysis status. The mean CHr level was 32.3+2.2 pg in dialysis
patients and CHr was significantly correlated with the conventional parameters of iron deficiency. We
aimed to utilize the measurement of CHr levels to monitor iron status in clinical practice. We measured
CHr, iron parameters, and the intrinsic EPO concentration in non-dialysis CRF patients to clarify the
alterations in CHr levels that occur as renal anemia progresses. CRF patients who visited our out-patient
clinic(n = 189) were included in the study. Iron deficiency was defined by the transferrin saturation and
ferritin levels. Conventional red blood cell parameters and CHr levels were measured using an ADVIA120
autoanalyzer (Bayer Medical, USA). The mean CHr value of the non-dialysis patients (creatinine clearance
less than 70 m//min) was 32.7 pg, which did not differ significantly from that of the dialysis patients.
Significant correlations were found between CHr and TSAT (r = 0.032, p<0.0177), unlike the correlation
with intrinsic EPO levels. Overall, 11 % of the patients were diagnosed as having iron deficiency. There was
a positive correlation between CHr and serum creatinine levels. Non-dialysis CRF patients treated with
rHuUEPO at the dose of 24,000 U/month showed different CHr levels compared with other patients (less
than 24,000 U/month). It is possible that rHUEPO treatment in non-dialysis patients affects iron
dynamics. In conclusion, CHr is an easily measurable and reliable marker of iron status in non-dialysis
CRF patients. Moreover, the CHr level was also sensitive to iron alternations in non-dialysis CRF
patients under rHUEPO treatment. Accordingly, if long-acting EPO is available for non-dialysis CRF
patients, the CHr value is likely to be indicative of the need for iron supplementation.

Jpn J Nephrol 2003 ; 45 : 430-438.

Key words : content of reticulocyte hemoglobin, erythropoietin, functional iron deficiency, predialysis,

transferrin saturation

i

EIC L DIEBREE, BLUKBOORRLEREICLD
= I QOL #F LRI 2 bkl kholz, L LEN

BRI AR O B2 & BHTHIIC b Tz > TR 5, 19854, =) 2uRrF v (EPO)DELETF 7 a—=
S5, %h, HERIOHMMELEETL2EEDLLL, YOIV e bVHABZE LY A0 R F
Z5 LIBETIE, YA NVAERRL EOBRGYE, $koik (rtHuEPO) 3EEL & 1, HAIENC B> TIE 1990 4 5%

R FERIREE 4 WRL 2 R MRS, 2 R AR s — B AR (PR 15 4: 4 3 17 H32H)



WHEE &0 M4 £ 431

Mg st L, 1994 0 5 RERETRSEF T L TH
HHAPBHE S NS REBEE T o LI,

BHAMICERL T, g TERMAE O BREHEE O L
REINTWSE01E, FICHRFZENEETCOL) Au R
F > (tHUEPO)RIRIZ B W T, ZOEM SRS RE, %58k
T D 72 DI VI ERAE DTG e & Z OFIFEHI R AR 75
7O THBY% 5 LIEEEDLS, FERDIMFEFN LN
WO Z T, FICEE S NIIRIMER D k&R % Hl
USRI S 2 HESFIHATE 3 X912k otz ZDRED
MARIMBkA~E 70 B ZR(CH) THY, 7u—HA b X
MY —DFEHZIGHL, RNA 2R3 2 2 L2 & DR
MERZFEEL, TONEZOEVEREERLIZDDOTDH
29, ZOFETE, FESNLRMONE oL v E
PEPHIET 270, RIMERV VBT 2O E %
EENPOEMICHEST 2 2 ENARETH Y, ORI
BRMEOHEN T ENTE 7257,

—73, b L 7 & 5 I REHE R 2EE b rHUEPO
OFEFANEEEE D, QOL ORED &7 5T, BIEER)
R ryiEfsn, OBEBRESOHFBMEIHELL DD
H2H50, Lo Liahs, REFEHOBEHE O FBIRH &
FE, SKFHOBRER S BEARE L ENE L, F 7,
rHUEPO i A MAFIIB AR L OSIERIC LD L 5 ki
252 20 EOBWOITREL Twd, AT, 295
L 715 %15 % 7o OBENTHREE AR O @B A2 B H 25t
KL, CHr ZHul & L7 gEHHEE S L CUWEME: EPO
E2FEFT 2 b, ZhdA0 rHUEPO 52
WOV T ORI Z IR 72,0

B L UHE |

MBEERBUCERL T, HIEONE, ERONHE, Hati
HHAREOHFREEZOEHHL, 2EELOA VT 4 —L4
Reavryr i,

1. % &%

S, YBEOIME 2 v 7 F = fEH 1.3 meg/dl DAL b
L7 v7F=v271)7 7 >R T70ml/min LK OB #
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DOQI (Dialysis Outcome Quality Initiative) @ Clinical
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Table 1. Patient profiles and laboratory findings (non-rHuEPO recipients)
S-Cr<2mg/dl 2=S-Cr<5mg/dl 5mg/dl=S-Cr

Cr(mg/dl) |.57£0.13 2.93%+0.35 6.87+0.89 p<0.000I
n 43 85 20

Sex F/M 23/20 37/48 8/12 NS
Age (Year) 54+5.6 57+7.0 56+8.0 NS
Albumin(g/d/) 3.87x0.21 3.83%+0.29 3.80+0.76 NS
CRP(g/dl) 0.36%+0.34 0.40%+0.33 0.23%+0.17 NS
Table 2. Changes in serum iron index during progression of renal insufficiency

Control S-Cr< 2 mg/d!/ 2=S-Cr<5mg/d/ 5mg/dl =S-Cr
n 53 43 85 20
Hb (g/dl) 14.8+0.7 12.2%£0.9% | [1.1x1.0% | 9.0+0.8%** |
Hct (%) 44.5%+1.9 37.1x2.6*% | 33.6+£3.2% | 27.8+2.5%%*% |
Fe(,ug/dl) 116.5£16.6 79.4x11.6% ] 74.9%£13.9% ] 79.8+15.5*% l
TIBC(ug/dl) 348.2%24.6 290.9%x22.4% | 279.8+25.0% | 233.3x27.6%%* |
TSAT (%) 34.4+11.7 27.3x4.2% | 27.8+5.5*% | 34.8+7.7** T
Ferritin(ng/m!) I17.3£53.8 94.3£45.0 86.8+£45.2 166.4£68.5* 1
CHr (pg) 32.5*x0.7 32.6%+0.8 32.7%0.8 33.2%+0.9
i-EPO(mIU/mI) 21.1%£5.5 18.8+2.9 16.1+3.4

i-EPO : intrinsic EPO concentration,
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1. BENT—F LBME L UHARBHEE
RENBEAN2BEHE - BFREOEEL SHICHEL T,
rHUuEPO KA FEECIMIE 7 v 7 7 = > 2 mg/d] &K, 2
mg/d/ LA | 5 mg/dl K5, Smg/dl LLET 3 DORECHHE
LA BEHORERE T —5 2R L7 (Table 1), &EEHTHE
B, M, FT TSl CRPIZERIZ»-T2,
ZiMB L CEFFEIZ DWW TId Table2 12 & & 7z, IMIFH
7 V7 F = fED 2mg/d] K DOEEIZ B W™ T H Hb, Hct
DIETHRED 5Tz (p<0.05), ¥ RTOBERICE
W Fe, TIBC IZIEFBEANIZILL TETLED 5 h, FF
I 7 v 7 F = > 5mg/dl DL E O TIBC i fiho
BEFICHLTHET LW, Leai> T, TSAT M
B2 V7 7 =S mg/dl K ORECIERREIC B L T
EFERA SN, IME2 VT F =l Smg/dl Pl iz
BHEMIZERL TV, 72 ) FUMEIER, K7 VT T
= 5mg/dl LA EOBETHOBICEL UBINA 4 & iz,
CHr XBHEEE THBE L 72 W F RO REERTIC b AR Z 1T
HBOLNEDS T,

ZD1®, MREZFODOQLOH A F I 4 icko
T, RZOEMIC LV SEL CHr O EHEBT 5 &,

*p<0.05 vs control,

*#p<0.05 vs S-Cr<5 mg/d!/

PRZ DI WNEFITIE 329+ 1.6 pg ot LT, $KRZ D
BITIX 321423 pg T, DPETRHINERICBEMETH->
72 (p=0.0159), & 512, WHREEE T2 Hb 11g/dl %
BIMOHZ L LT, MEMP], BEHEAMY, BHEEMTZ
AR ZHAEMBIO 3FICHEL T, KHROBELERTLL
7z (Table 3), BIMOEETIZ Hb DETHRD &5z,
P RIMERARMCV) FEHEMBEC LS R L
CHr 3B RZLERD B hoTz, TSAT IZERRZ DEE
TERIEFL TV, 7o) F U BECREEERADS
nxhrolz,
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Table 3. Classification of predialysis patients with or without renal anemia and iron
deficiency
Case without anemia Case with renal anemia Case with renal anemia
and iron deficiency
n 71 53 16
| ” |
| “ \
Hb(g/dl) 12.9£0.66 9.69£0.55 9.14%0.56
[ * \
MCV () 93.5+2.27 96.0%2.19 95.5+2.83
CHr (pg) 32.6+£0.72 32.8%£0.79 32.6%+0.78
| - |
| * |
TSAT (%) 30.2+5.28 31.4+4.61 14.6+2.28
Ferritin (ng/m/) 98.2+47.0 121.8+55.5 68.0+44.8
anemia : Hb || g/d/>, iron deficiency : TSAT 20 % > *p<0.005, **p<0.000I
al ferritin b} TSAT % Cr<2 n =43
P e 22cr<5 n=85
38 3g ¢ A Cr 25 n=20
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Correlations between CHr and ferritin, TSAT

b, & EBR 24,000 B4 &2 $: 5 U 7z 6 51 (Group 3), Zh
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1)zt U 7z (Fig. 4), CHr OFfHEIE Z 21 33.2 pg,
33.7pg, 30.6pg & Group3 THE WK THNED & L’z
(p=0.0023 vs. Group 1, p<0.0001 vs. Group2), Z#LiZ
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p=0.004, Group I vs Group 3, p=0.0006),
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Correlations between intrinsic erythropoietin level iEPO) and other parameters
a :iEPO and serum creatinine, b

- iEPO and Hct
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Fig.4. Effects of rHuEPO treatment on iron parameters in patients with a creatinine level of more than 5mg/d/
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HBHELTWER, BERICOWTRERENTHRNLY,

f7z, M¥EZ V7 F = f# S mg/dl K DHEREREE T3,
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3, EBCHEShNEEO DY 2Rz F Y REO
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itk MRZOMEEIL, BEETLH, 7=V F >,
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WEkD EHE & 2> TH Z A LOSERD AL Z L idk
 , BREER2ASH, CHr OS5 TH 35 pg LA EO%E
BIIFHTH 5o ZITERMES ISR & KL $ 5 TSAT %
72V F DOV IBELGL T BIREL LR TH
3o ZDRY, MiE7 V7 F=AETHES NIHEHTO
RIMER L~V CODF R ZHET 2 DXREETH -7z &
MMl Sz, &512, Table3 ® X 51z, fEROFEE T
RZZETER LIS 2 TH CHr ic3EERTD ST, =
NIFERLIREET EPO SR E L T R TIiE, FRifl
BRL OV TR ISR Z % £ U1z { WHEEME DS HEHT S
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DR % ER T 2 BB Z RO RIE 1 b BN H
SR Z EBITRE T ORGSR T 50049 2
T, INEREHECEBEETLIANS 2O, RIMEKA
THRZ % E TR EIED LRI S 5, rHUEPO #

OBz OWTHRE L7z,

rHUEPO OERFAIHE RERFOIGH 0 - TERARZED T
S & RHBRAESI R R T Z ENHE S A ST
W32 L LS5, LRIFHH T rHUEPO 65 % 415k
WTHIfTL T2 BETE, SOBBEICEEN T DL
WS, AFTEIREZE L, H24000U £ TOE
RclRsnTway, ZOHMN TR I THSIMEY
V7 F =l 5 mg/dl L EDRERI T, CHr 3EEICE
THRED 50, SHEMED EPO I X % erythropoiesis DBk
T X DBEREMIBRRZNE U Z bic X 2 il s iz,
iz tHUEPO 12 X 2 B DEDZ LI D W TIE, MCV
DA D FERIIIEARBIC BT 2 EM s £ OMREEE DM
GbfEfsnhTwsy, —icEELEL, 7, Hb{E
IR ERGEICB W T HMIET L TW 5, [6—ERFID
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BTH2D, BT L HBMOWENEIIEE T h o
Tzo F7z, BIMHYEE ZAER] T rHUEPO % R K &> T
W7 —AN% L, 51T, FHIOMKEE L TWhinng,
rHUEPO 055 b lERIIZF0 TR B Wi A& DO
BRI~ AFARERA LIz EFEz2 60z, LLEDES,
2O CHr OZAbIE, 7oV F U TSAT CHERENA S
Nrote 2 & EXRIT, $hRZOFEL K L T CHr
DHBI R ENIFERTH %, k- k52, FE
HIOBRAEIARIH > & TN X, $RZDEHBEL 573,
BIIc—EEE L, rHuEPO ZBAlA5 2 2 ik v,
PEHUREL TL 2HRERIEFHEIIL S 2, wWEET
b IREBE RSO BE T rHUEPO I ##I 2 0EH L, %
RITH -7 L DHRED A BN DY,

UEoz s, skiBbiokc, CHr ik %z Ot
g oo, MOSKAH~ —h —1cHN, FEEOHR
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