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Clinical analysis of thrombocytopenia in chronic dialysis patients

Yusuke IWAMOTO, Minoru ANDO, Ken TSUCHIY A, and Hiroshi NIHEI
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Thrombopoietic status in dialysis patients is controversial. This study addressed this issue by
analyzing factors associated with thrombopoiesis. One hundred and fifty-one dialysis patients (119 HD and
32 CAPD) and 41 age-matched control subjects were studied. Thrombocytopenia was defined as a platelet
count less than 150X 10°//. Reticulated platelets(RET), a marker for marrow megakaryopoiesis, were
measured using thiazole orange dye by flowcytometry. Serum thrombopoietin (TPO) level was measured by
ELISA. Hepatitis C virus (HCV) antibody, platelet-associated 1gG (PAIgG), and other clinical parame-
ters were examined in the patients. The platelet counts in the HD patients were significantly lower than
those in the CAPD or controls. The incidence of thrombocytopenia was 30.0 % in the HD patients.
Thrombocytopenia was more prominent in the HCV-infected HD patients in whom PAIgG was mostly
positive (81.8 %) and its titer was remarkably high (102.9492.7 pg/ml). There were significant differences
in the RET counts between patients with and without thrombocytopenia. None of the other parameters,
such as iPTH, g,microglobulin, and Kt/V, nor any prescribed drugs were related to thrombocytopenia.
Serum TPO was significantly higher in HD patients (135.9+60.1 pg/m/) than in the controls(97.0+53.4
pg/ml).

In conclusion, thrombocytopenia is frequent in HD patients, especially in HCV-infected HD patients.
Reduced marrow magakaryopoiesis is mostly responsible for thrombocytopenia and peripheral destruction
of platelets could be, in part, involved. Mild elevation of serum TPO possibly indicates a counter-response
to decreased mass of megakaryocyte in bone marrow.

Jpn J Nephrol 1999 ; 41 : 712-718.
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% TPO OFEEFNCODWTIE, IZEA KRR ZINTW»
v, Fio, ZORMEDEIICIE, REBEEVESCREHE
MrEFIcEIEE %37 3 a4 F, parathyroid hormone
(PTH) 7z £ O BIEWE OG5 ORE 72 £ 2 & 1 % A
B77u—FRREEEZ SND, KPR TIE, ChET
BER T d - T2 BB BB B 1 5 M/IMREE RS % 54
CFHIiT 5 & kb, TR BETF EERE S
S WFEHNTIRRS L 72,

NRE L UHE I

FEGI2 & DM DY > 7Y > 7L T, HEON
, RRONE, HENEL L EDOHEIC O SHHAL
informed consent %7 L 77,

L & UBEERE R OB M MEENT B3 (HD) 119 £ (5
T 67 %4, M 52 £4) B X OMEH % (control) 41 £ 2 55 &
Lizo BMTTEOHEZ S 2 HAYT, vz &
—#DI8T X —5 —% CAPD HE 32 LI OV THHEEL
720 EHJERSIE Z L F AL control 49.6+7.46 %, HD 51.1+
14.6 5%, CAPD 46.5+105 K C— & ¥/, HD BEDE
PR MERBRIAE £ 91 £, IEIRTPEAE 6 4, BHE S
%, BHELER 44, BEGE 44, 7VR— MEREE
24, EE 24, BREKE 24, KEE2 %4, BERE
HTHole, FEEVBERICE 2 LFH2 505 BHIT,
HOYEZ EOBIMANDEE 2L 2 2WF %269 2 WHE
TR D D IGIL & Lz,

MM s & O HmBkE AR HE L, Kt/V(Daugirdas @
A), BI7urzu7yy, RIFRERVEY(PTH) ZE
DFFRPIEE T A —5—, CHEFRE Y A4 VA HCV)RK
ROF M, MIM/RE, M TPO JREE, il /My
(platelet-associated 1gG : PAIgG) 3 X IMIEHL A V¥ A
U ¥ >~ Pifk (anti-cardiolipin antibody : $i CL Fi &) % i
EUTze BIHEIM/IMRIRD 7o £ OB %) %720, /MK
B3t 3 2 AM, §F6ElSO 7T —5 ON-HHE = vz,
HCV iR HERI: ch & CIoFBER ER 2 —E LR ¥
(HBEIER FRRE ; 311U/1), BEEERAE £ 7213 CT ik
T b FHRHERE, FFREZ D 75\ & & AR & N7 ER] 2 &R
El7ze T, BEEFOLGRI S HE TCHEEIT-
7zo IR 150X 10°/1 DUF % I/ IR AMER & B3 L
Tzo BRIMIZEW] O O F M7 BALE FI W MiAT U 720 BRI 2
EDTA IMETY > 7V > 7 Licb D%, KHMEREE
Ee7u—%A FXN) =X DNV, F7zIE
13—80°C THFEHEFEL, TPORFE —*Fv PN THIZEL

il 3 £ 713
7oo MRAEALFT —5 1, BNOBHBISEET, K37
o/ a7y, intact PTH iZZh %11 RIA %, IRMA %
THIE L 720 HCV il 1355 =H#A D ELISA B2 & 0
HE L7z,

1. @M/ MREORIE

Manufacturer’s protocol @D IZRY = F L > F 2 — 7
thiazole orange(Retic-Count™, Becton Dickinson, San
Jose, CA, USA) % I m/ A, EDTA-2K $IME CHfm L
Jo &M S0 w! Z|RA L, HAL TEHEEIC T304 A >~
Fa— M, Z7u—H%A b &MY —(FACSscan, Becton
Dickinson) 12 THIE L7z, HITHELE & AITHELE TREE
L, IM/MROMBER Y — b %220 721, /MR
5,000 {fil T fluorescence-1 detector T | 7€ & # % Retic-
Count GG E DM E A~ > ™ Utz MM/ INMR S
K (%reticulated platelet) & #6250 GRAH ML < 851
#/100) (reticulated platelet number) % H{I%E L 72, #EML/
B2 @ intra-assay OB (CV) 13 8.4 % (n=6)
Th-iz,

2. PAIgG OAIE

WA micro ELISA 3R1Z & 5729, If/IMK % 43 B L,
L1%Y Y IE7 V7 S > &2 & PBS I Tk, t b
1gG Ta—7 4 >~ 27 &z microplate T ELISA % J{ifT L
72, horseradish peroxidase-conjugated Hiit b 1gG Fifk &
EHITA > F 2_X— b L, o-phenylenediamine THLfh L,
W SEEE % 480 nm filter @ microplate reader THIE L 72,

3. #t CLifFNEIE

ELISA &% v CTHIE L 72 (MESACUP 2 v ¥ 4 ) ¥
> 7 A &, MBL, Japan), 101 f&7BUMGE 2 1 K E G
S, Yt peroxidase i€kt FlgG~w X x® /7
a— iR 1 IFRING S ¥ 70, P, FEE%E 30
SSRGS, KIEEE 450 nm ORSLE 2 HIE L,
PARATE 1 B AR HE L 1 & 2 BEHERRAR & D sk 727,

4. [MiE TPO DflE

ELISA 7% v CHI%E L 7z (Quantikine  Human TPO
Immunoassay, R & D System, Minn., USA), £ well &7
D 200 ul @ TPO ZHER & MiFEV > TV % H & » CDHH
TPO &/ 7 u—F VifkCTa—7 4 > 7 L 7z microtiter
plate iIZ A, 4C TI3EFEIA > Fax—bt L, XD
well 20%5| L, £ well |2 horseradish peroxidase con-
jugated TPO F14K 200 u/ %= h11 2, U 4C T 1R A >~
¥ 2_— b L, tetramethylbenzidine TH M X ¥, KILE
1%, # OISR % 450 nm filter @ microplate reader T
HIE Lz,
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Fig. 1. Platelet number in control subjects,
HD and CAPD patients

Data are mean£SD. *p<0.05 **p<0.0l,
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Fig.2. Platelet number in HD patients
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*** pn<0.0001
Table 1. Prevalence of PAIgG and anti-cardiolipin antibody in HD patients with thrombocytopenia
PAIgG (9.0~30.0 ng/ 107 cells) Anti—cardiolipin antibody (IgG) (< 10 U/m/)
HD patients
Frequency Mean = SD Range Frequency Mean £ SD (positive)
HCV positive (n=22) 81.8%(18/22)  102.9+92.7  20.0~362.5 9.09%(2/22) 20.5+0.71
HCV negative(n=14) 21.4%( 3/14) 27.6%18.2 10.2~ 86.9 not done not done

5. #t &t
BB IS E R 2 TR L 7z, BRUE IR D 72 b
two-tailed Student’s 7 test TfT\>y, p<0.05 Z2HE L LTz,

1. m)vik#

% H B L OB ERHE COM/NME % Fig. 1 12Rd,
control F 235.6+38.0 X 10°/1 (187.0~359.0x 10°/1) |= M.
L ¢, CAPD # (212.9456.1X10°/1 ; 115.0~403.0x 10°/
1), HD#£ (178.7£42.9%10%/1 ; 60.5~351.8 X 10°/1) & %
FEZETLTW, 512 CAPD # L HD B 2 BERY
THEEE%R b > CHD HTHAZRD 5 iz,

LL, ZOMM/MORY1E HCV ik % ClEETH
D, Fig.2 12" 3 &L 512, HD BEFH HCV ik iE
Tl 195.6+51.4X10°/1(91.0~351.8 X 10°/1) 125t L, Bk
BETIE 145.3+38.3X10°/1(60.5~235.7x10°/1) £ & 512
FERET25R LU, £72, HCVHIKE 1 O HD B &
CAPD FER I /MBI BB R 221372 o oo /NI
AE D HBUERE 13 CAPD (2815 HCV fifkiat) T ik

3/32 A(9.4 %) 1z LT, HCV FifkBED HD ECid 22/
40 A (55.0%), F&M:flTix 14/79 A(17.7%) &, HCV #i
PRIGE D HD JE T 3R D T s 8 /MR A E 2378 9
Stz M/IMRIBAERIF T O HCV Hiih OB HFIC £ %
PAIgG, #iCL HifkDGMEE, Hiikil & OBAfR % Table |
WS, HCV ik G M4 Tk, PAIgG 1% 81.8 %1 [ 1k
T, PUAAli & 102.94£92.7 pg/m/ L & TH o7z, 15 CL
U 2 610(9.1 %) D AT, SIS #E X 205+
071 U/ml BRETH -7z,

7z, MUIMREDENTESRICEDOMHBE 2780, BTN
BRPET 2O TR T 2HALAD 5 iz (r=
—0.349, p<0.001) (Fig. 3a), BHHEAED M DT £ —
57— LT, AR EMmEREIC OV T BERFERE D
R ZMET T % &, Fig3blarmd Lo, EfLT 31
ONTRIE DD HFRD 57z (r=—0261, p<0.01),

MU/NB#E, intact PTH, g, 37wz a7y >, Kt/V
B EDEBNMONT XA—=F =%, LY AaRLF Al
R&, 7a7) /=N, 7ryFr7 vy vERERILE
#l, HPHEHIZ & OFEFIFEH : 0F R 2 BEIE R %
molz,



eral white blood cell( WBC) number(b) and HD
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2. #AMm/)RER

e B ol L€ HD, CAPD BECIIMa sy, 20
R ERICETL Tz, HD & CAPD BRI X
[T A= —L bFEEIRD oo 7z (Fig. 4),
M/ IR B L X, MVIMRIEAAE OB SERE ¢F
BRERERED Shnhroleh, ZOHNETIREEEDN
5T (13.6+2109X10°/1 vs. 8.04+4.74x10°/1 ; p<
0.05), HCV BOH M & MM/ MR, Muosrgioc B
o7z,

3. & TPO f&

I3 TPO fE 13 &% A\ Hig L T HD B3 T3y 1.4 f5
DO EH»ED 57z (97.0+£53.4 pg/ml vs. 135.9+60.1 pg/
m/, p<0.002), IfiyF TPO i & HD 3 h ® HCV JF& 4
B £ UMM E & D BEfR % Table 2 12773, HCV &
FOFHES L O/ IMURAE OF T3 IvE TPO fHICH

BN 34 715
400
3 n=119
350 - O r=-0.349 _ |
p < 0.0001 20
. o
g 300 - o g
) o oo °© o © 15 ]
T 250 - 0 o = 157 x
z o 3 8 8000 0 < :
£ o550 6F8 ° Cpe :
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3 e on 8 o = i
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° o o “o g o 5 &
g o ° o g ° F 3
* 0 © € 5 8
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HD years control HD CAPD controi HD CAPD
(n=17) (n=43) (n=17) (n=17) (n=43) (n=17)
11000 - b) o %Reticulated platelet Reticulated platelet number
n=
10000 = -0.261 Fig.4. Comparison of reticulated platelets between
© © p<0.01 dialysis patients and control subjects
9007 SO o Data are mean=SD. * p<0.000!, ** p<0.00|
o
8000 o O o]
& 5 o ©
E 70008 o 0 Table 2. Serum TPO levels in HD patients
3 08 °s8 o_ 99 o8 ©
o 6000 ‘\3 g Oq Serum TPO Serum TPO/
§ 5000 - 080 020 oéoc oy OOO (pg/ml) platelet number
o)
wwl o 0 O go cb 8%, O Control(n=33) 96.958+53.411 4.29+2.39
5 8,70 o é@ HD patients (n=176) 135.886+60.091” 8.88%5.65"
3000 OO 05 o HCV positive (n=27) 127.537£51.0109 10.4£5.87"
2000 . . : ‘ : , HCV negative (n=49) 140.486+64.590” 8.04+5.40”
0 5 10 15 20 25 30 Thrombocytopenic (n =235) 131.628+54.565% |1.6%6.47>°
HD years Non-thrombocytopenic(n=41) 139.520+64.887” 6.57+3.53"
Fig.3. Correlation between platelet number (a), periph- Data are mean=£SD. ¥ p<0.05 vs. control, ¥ p<0.0I vs. control,

®p<0.0l vs. non-thrombocytopenia

HEEEDoNEPo Tz, L LA S, [ TPO E%
M/ # T B U 72 #5852 (TPO/platelet) 2 HE 3 % &,
HCV BROBMCTIIEREEZRD Lo 7208, M/IMRIK
DREDEFF CIIEER LEPED oz (11.6+6.47 vs.
6.57+3.53, p<0.0001),

z =

TEBMAERREATIRAE T3 U I U ISR AR B 2 & HF L
BB IR b VEE LK EOMETH 5, &5kl
BEROREICOEBT 208, /MK Z 0@ CEE L
BERE T 2, BIE & TENTEE TIVIMREORAD 3 % 9
EIPEERmB S PN T 58, Lied>T, KifgeT
VIHERPENT BE T OIM/IMRE O B 2 BEAE, WEEMmE 0%
TA=F =% b LT 200 FER L HNTH- 72,
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SEbibiik, 151 FlOFEN BEEFNC OV TRE L
TS5, BT modality 12 pvb & TIBMEBEN B T,
fEEH L LI S R VMR O 03 A5 5 5 2 & HIFER
SNtz KR HOV HifkBE® HD BE Tk & b —E (&
TWRED Stz FEHCV HilEB OB LEE T
&, MUIMRIBAMEZ &6 2 Z EBHISNTBY, ZOK
RoD—>& LT, PAIgG, HiLCLFikZE EDHTTED
HIEERF WO L SN TW B, Z R O R
FHIZWEZICRHTH 223, 295 L HOHiE EHHEE
WCHET 2 2 iz, HCV OI/IMRE X OV > 88k, B
AR AN DG BEE L T WA AR STV
21119,

bhbhD7 —% 1%, HD EHX HCV Fik O B »
m<, &7z, PAIgG b EHHE, Shffichtchs L
ERLTWiz, 72, HCV HifkBdE HD BEB A i
WY OFRE A S 1258 <, HCV EH D 7 v» CAPD
% & HD BE Tl M/MRENC Z R 2RO e dpo Tz, MM/
W OB 2 e, BVREAOREE 2 L, HIMEER, BT
[EE& D E L &b IMVIMIB OB IC b 2T & L TE
bz bDOThH2%, CAPD B X 0 HCV ik HD
OWFECHEZEN 2 L, RIAN RS0 72 D I A E
W BRI RS Rnb D s he, S512, I
INR IR AE O SR b HCV &t 0 & 2 HD T
S55%EmBEMEBETH -T2,

P EXY, HD B LFHZ HCV HFURESMERE O I/
DDA =AML TR, UTR~N2EiiL v To
MUIMREEZEE T & & 312 PAIRG 7t £ OHLM/IMRHiARD H
BIC & 2 KA BT 2 Bl £ T o MVIMKBEEE O B 2340
E o C, MIMEBBS—EEA L T 2 EEEDE & i &
niz,

BHEIZ B 2 MVIMROEEARREICBI L T, FEBE
TOFFRBEETH S, LrLEaRs, %L OEKRIERT

DBEHERE 2 179 5 Z L IZREED L v, MM In-

gram 52 XD, BRICLVERT MM EE T A MM/
e U TRk S e, FRIMERRIC B 1 2 fERARMBR I AH Y
LT, BHiCOERED turnover DIEIL L A TIIEE
ST EN T3, T Tk, RNAFaE O thiazole
orange # LT 70 —H% A b X M) —THHTEZ N
ATRET & %> AR M/IMRBOZ 3 2 MM TR
7213 % DI TRHI S N5 & £ 00, ([KERERZ R
REOEIICIZGHEHR TR L, &L AHSE»EL T
32 EDHRAE XN T 519, Himmelfarb &3 BT B H
THEMIMRIGTEE O - 2 JIE L, BHTEE CIEiE ol

I D turnover 23TLHEL T2 EHEL TW 52, 0D
FHE D 72 DI IR/ B S FIE T RETH D, PP
TtakmETholz b s, —7, Tassies 51819
i¥, HD, CAPD % & b I/ MR SR, Mo i
BHPLTwdZerRFHE L, o1 AHERBE
platelet-rich plasma i\ TB YD, 2lMrHWwizbhbh
DHEEERZ DD, SEOFMREZRSIHFL, b
BT OB HET O ERBR ORI BCIRE D IEAE % R 3
5bDTHB, Flz, EHHEE R & TI/IMUEEEZ 2
2 FER TRAMVIMGE B ERICENZ & b, ERFEZEO
HHCOIM/IMIEEARAE 2 R 3 295 & L T, M/
WK BR L VERTH L Z L 2HFT2HDTH 5,
M/MEDOBERETOELEZE TV A b2 A > Th 2 TPO
IO Z DB FREEIGE S 1, ABEASIE L~y
DENEOHELFREIC D D Db %, TPO I, BilL
TEASNIVMIOME, BB »r b 594 b A4 T
b %320, TPO OELFE L MFEL XNV OEFRICDOWT
FFERRHAD EZV, EMAFIXE & 3 2 MR DI
Dz & % feedback 12 £ 0, BELEDITUHE, MHLr~nol
ANFERINED, TPODGELT LY EAEZZD LW
LT HE L AL NB, BAERREEN, FRERD
EREHIEIA 2 & T A SRS ST 55327, Rtk
MR SR 2 E CRBEDO FRIcE Yt shT
VB, S SIMEVVICBIL TE, IIMKR, BEEERO
c-mpl HE (VWb W 2 TPO ZEK) NDFEE I & v g
DOBRESNTHEZZT 5 X H =X L bR S>>,
Z D7 I TPO I IM/IMR, B2 DML mass %
KBMLHRESNE EbFEZoNTWwD, EEIC HD B3
C B % TPO/MVIMRKEA MM A HE CHEIC EA L T
W ZEl, ZOZERRBL TS (Table2),
BARERED TPO IZBIL T, REEME %2~ 7 A2 #
5. U7z bioassay R L 2 ET 06, TNABETLTWS
EDHED D BHHY, SEO ELISA k12 & %2 HD B#& T
DIRET TR 14650 LA ED & 1viz, TPO D FELET
NBBOACESTHC RO N Lo, BHTO
FEERTICHECRERCHENL Cu 2T FZ 5
%o £, STFEYVA RUMFTIX, glycosylated form T
FAEL, ZOHTY A4 XK T10kDa) S FEHTDZ VT
T Y ABEDBAALS R Z LI X 2EROTRENE, & 5l
MR, ERERB DR TS 28k & TPO &A% &
WD, Il TPOEOEMERG &I Lz 2 & bl S
Nz, BALkEO TPO BIREOFEMIC OV T, 4§, &
Br @ modality i2 X % 225, FEHTIC L 2BRE R £ OMETDS
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DETH D, —F, BUEBTEROEH TOEMIRELD
BTz &3 ERICBEL TSRO TIEHS T 7%s
Wl B7e &b TPO EA DI AR E X ER T H
%o 2022 2 RMENPINAOND L S1CED, C
DO, BB OESS, Gl Y A uRLF > DR
¥, —BUCEATIRN &S MR OMHBIBIR 2 RE T % C &
BN TH 2, L Lass s [EREES X Mg & &
WA & OICERE 2 B OBIRSFET 5 2 & (Fig. 3),
VbW % PREFEMEYVE I E MR O HIFIER 2 5 2 L D
WE I Ep e, BGOBENFETIITOBREL 2 7ERM
T 3 IREBIEME RN E O R bR S h 525, B
T2 BIZ SR OME bRzl 5w,

& & I

) MM A E 38 ET B I LI L IFRD o h,
Ffi2 HCV $iiABE %D HD B THE Th - 72,

2) MM D FEEA) 2 R B B 1 2 BE-EERD
EERTEFHZ N5, ZRIIZ THI/IMEPTADH
B X 2RI COmEE S —HBI G L Tw 5 Ll S 7z,

3) M/IMRESERTFTH 2 TPO O R Z H /MR IR D
FHRTIx% <, L AIME TPO X FAXED s h, &
TOEMIKEEDET % KL 7. LA TPO 2414
EDREBE DRI T X M EF 2 s hlz,

Bl
AR H 2D, SRORERNC HHTES £ Lz ZHHNE
7V =y 7 HHABREE LS EHOEERLE T, i
KRR ZD2hIZY, IR, CHERBY FLELHAL
TERKEEE 4 WRIARAIE R, ReEEmiuE c s v
LEd,

ww, AREO—EE, EEEMPTEE ORI & > 72,
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