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Treatment by corticosteroid and plasma exchange in 5 cases of renal cholesterol embolic disease
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Department of Nephrology, Fujita Health University School of Medicine, Aichi, Japan

Cholesterol arterial embolization is a systemic disease resulting from cholesterol crystal embolization
to multiple organs, including the kidney, skin, brain, eye, gastrointestinal tract and extremities. In general,
it is associated with high morbidity and mortality, but no optimal treatment has yet been developed. In
this paper, we report five patients with cholesterol atheroembolic renal failure. In three of the five patients,
combined therapy with corticosteroids and plasma exchange was performed. The three patients survived.
On the other hand, the two remaining patients died of multifactorial causes. In this report, the literature
on steroid therapy for cholesterol atheroembolic renal disease is reviewed and the efficacy of combined
therapy by use of corticosteroids and plasma exchange is evaluated.
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EEZWishiz, 2 426 Hifg 7 v7 F = fE 4.3 mg/d/
L BHEREREEDSETT L 72 o O Y RIANEERL & 7 5 2,
FRERAZIE | IR O M A AT Table lO 2 { TH
D, BEEAIE LT CafEhil, gilliEEnfilah v
DML X B, 140/85~180/100 mmHg 2R L 72, T
JEIE IR B BE DS B 1 B2 S A MR AR O I PN U G 8 T
cleft 2888, IV AT 0— )VERELZWL -, R
HEEFBCRImME 27 vy F= vl S4mg/dl L& 512 ER
L, MFRBERE D 1,760/l EEBAL LTz, 3HA 12 AN 5
3HM, 3MD5S%TNT IV 7Ty 7 EBERKE LT
SN R MET U 7z P10 O IMAE R TIEEREUE
8% 5 14BNMET U7, £z, MEBERZHIET HBIE—HF
FNCREERZ L CIMED 2 > b o — VI BEFE 2D, #Eik
FHED S b DICEET DA ER 5T, MEETHKT
#H X v prednisolone (PSL)30 mg (0.6 mg/kg/H) % Bd 1h
L7zo 10 BRI IZAFRRER B 90/ul & TIE T L7228, I
W7 V7T = AE1E 41 mg/dl KT, H#IREHED
HOEEL 270 2 7 —)VH QIR R fifT Uiz, M4
LRI 7 V7 F = EIX 2.7 mg/d] FTIETL, #Eik
FZEE 1% argatroban BHIATRIEA L 7o Z D% PSL Z Wi L
723, 10 mg ANJHEZIME 7 v 7 F = Va2 L7
L, FERERE LB 72, 2 D728 PSL % 20 mg ~JE &
Lick 2AIME7 V7 F = fH, Rk bIET L,
DI, PL7 VIV F—FITH % suplatast tosilate ZfFF L,
FHAE PSL 5mg/HTIME 27 v 7 I = >l 2.1 mg/d] L &E
LTw3,

(ERF2) 705%, Bk

BUAERE - IREZE, (OWREZE, BERYN, &ML

BRE : 1997 42 A A% & Pt fig .o f L T tbe <
PTCA HJiifT & Nlzo AR S H & 0 8Bl MfiE FE1EH
BL, 6 A2 HiCxMEsFER L7z 7z 4BEAABE L 72,
BRPRAZE © Table 1 107" 3 & 5 WEHRERESH D, M
X frR B> - Mg %2R 72o FIRFIANDKIGHEL,
AR B X MBEN % EA S viz, POOE 1T heparin
sodium & nitroglycerin OF 5 Ca > b a— & h,
Mt X R Eoffi > o Mk b#k L7z, UL, 28 235%
HEE & 0 kot Eoc 2 KBS HIR L 7z, %
7z, ABERFIEHE S E 12 b - 7o IR ER ST 1,240/l £ T L
F U, BaEl X SR T c @0 RBEE S B L
7zo BERFAME TILE NI KSR cleft 2 -7 a1 R
T O — )VIEERGE & 2 W L7z, heparin  sodium {1k L,
PSL 30 mg/H & prostaglandin El 2B#5 L7, & &1
AT AER | E[FBRD AT 3 HREMTL 720 2hoeo

BRI & DR TR LRI SE L2, L LE
BEREIX R, HMERFETABITL 72,

CEBI3) 775k, M
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WA A I 1 1/5¥ 5 FCpH 741, PaCO, 32mHg,
PaO, 40 mmHg, HCO,™ 19.4 mmol/! X<, I v 7
F=AMlb 40mg/dl £ EH U, B & FRBICHE S Bl
TEROTME %% 2 CTHAER 2L, 4H23H»53H
RHERG] | & RO ik TS % e fT, EM b AL
Too Z DBERZ IR TR L, MEELBEHAE 11 H
HICIZBRBA b RLEE o7z, &8, MERHEHRREO
WEPRE AR, IMIREEE CIXMERETHd -7, 8 Hig PSL
Eoigk e L, 9 H OBBRERICIXINE 7 v 7 F =l 1.9
mg/dl THEEL TWiz,

(EBI4) T67%, M

BUAERE . fiifst%, Mofize

IRREE 0 1997 479 ARk L REEA 3 2 H T 13kg)
REFICMBEEZZ L0, BEBREETSD 2720
LEEAARE L 72,

PR PRAE 8 0 A BE I 229/120 mmHg & 25 B 72 i I £ 23
BHolze W NRRICHIREZBE %580, B B % O fER %
I 72, BEREREIE S 4 ARNCELL TEHIZIETLTE Y
(Table 1), ABEZ 7 HICHIT L2 KEEMTI VAT
o — )VERED, WEE CT TEEBIKT IR 4 cm OIEH
RENRE DS ZW S Tz BEEREEAIDRG S N Tehy, il
FE W EEA Y, B CTh o 7o, ABEES 28 95 H 12 2R EIK
RSB L 72, WA A Tid pH 7.44, PaCO, 33 mHg,
PaO, 32 mmHg, HCO,~ 22.7 mmol//, A-aDo, 76.7 L&
FRFRIMAE, HASUMIRAIES M 2D Tzo MO MIIEARAL K



R&ENAED 134 55

Table 1. Laboratory data of the 5 cases
Case | Case 2 Case 3 Case 4 Case 5
Peripheral blood
WBC (/ul) 8,700 7,000 5,700 8,600 5,400
Eosinophile (%) 15 3 12 3 14
Ht (%) 31.0 23.7 35.1 36.2  41.0
PIt(X 10*/ul) 16.0 12.3 14.8 2.3 19.1
Blood chemistry
BUN (mg/d/) 44 104 39 31 40
UA(mg/dl) 8.0 8.4 8.0 7.9 7.6
CRP(mg/dl) |.6 7.1 0.5 <0.3 |.6
IgE (mg/dl) 681 48 54 30 178
Urinalysis
Protein (£) ND (+) 4.4 g/day ()
Occult blood ND (=) (+) (+)
Serum Cr
Interval to peak Cr(Wk) 7 15 7 17 7
Basal value (mg/d/) 0.8 |.6 I.5 1.7 1.3
Peak value (mg/d/) 5.4 7.1 4.0 5.6 6.4
at last follow-up (mg/d/) 2.1 HD .9 HD HDF

ND : not done, HD : hemodialysis, HDF : hemodiafiltration

#1X WBC 11,600, ESR 59 mm/h, FDP 655ng/ml,
GOT 12mU/m/, GPT 9mU/m/, LDH 230 mU/m/, T.
Bil 0.5mg/d/, CK 12mU/ml/, BUN 36 mg/d/, Cr 4.2
mg/dl TH o7z, MES X #RE_EMfiiE o M @tREY
R, FREREMEM AR %% 2 CIMENT % bth U 7z 23Rk
b PaO, DYENE S, SENHE L CATHIRGREHE &
Kolze WHRAEDFERE LTV AT o —VERIEIC X
% G RG0S B 5 U 7 BifiEtR < & % AT REM: & % 2 C meth-
ylprednisolone 1,000 mg % 3 HE#:5 L, ZOEH» & E
B 1 ARk J5E TSRS E 3 HEMET U 72o % DRI
RMEEON D IHRGEIHBLL 7203, PLaFIE G & v gtk
U CHERCIRAE & —BFRICEER L 7co Ln L 1T A TAIETR
MH»H 0, ZORFIIREIFHEE(L, DIC bfFF LK
RU 720 %36, BZ 3 HBIWCHAT U 72 58 SN i v i
(bronchoalveolar lavage : BAL) & 2 o &5 & 13 Ml fa 2K
104X10%, ~7ma 77— 551%, VY > NBk5.7%, IFh
Bk 38.8 %, HFIEEK 0.4%, T-cell 45.3, B-cell 1.8, OKT4
10.8, OKTS8 14.1 TH -7z,

(BEAI5) 58 7%, HME
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Table 2. Risk factors associated with atherosclerosis in
the 5 cases
Case| Case2 Case3 Cased4 Caseb

Total cholesterol 218 179 247 390 204
(mg/dl)
Triglyceride 134 288 99 189 179
(mg/dl)
HDL-cholesterol 39 38 43 63 24
(mg/dl)
Smoking history + + + + +
Hypertension + + + + +
Diabetes mellitus - + - — +

Bifx Table 2 \[Z/R L7z, STEFIEH]CBUENE & & IMLED
boteo BIEMEREB LI 4EHDLNT, IV AT
o —)v 220 mg/d/ DA B, HrAE G 150 mg/dl LA E o T
BH-TDIER 4 DATHY, ELFTRAL—HDA
DA 5 N7z Thadhani 591F, FHEFEMICZH s iz 2
VAT O — )VIERE S2 Bl D e T, BUEERED b % BE X
90 %, FIMFE 81 %, HRIMAE 49 %, ¥EIKIE 33%TH o7z
EHELTBY, bbb OER b BYERE, RI0E L ER
ThHHHBAETH -, 2o, BREORRS 2
VAT O — VERRED A D BERIE, T VAT a—)VER
TEWC LD BE % R L T2 BERRICEEL T 6 2 HMND
TR FEIE D ERRT WD, 2O SEHADORHTE
3, EHASE & b Sansivz 2 FEGIPEIRIE I BHE O & P03 %
<, WERWEBEOERII FREALGT 2ERO—DTH
3 EHZ SN,

Table 3.
with corticosteroids
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—H LU CIL-S S L7 E OMED H BV &, F Tz,
BRI B FEALE > & BRIREIRFEBL & TRy 7B hhs
HoIl, %EH VAT O — )VEBREDOFRE I FEEEN
OGNS L I ERBLTWS, ZDkdbhibh
BFEEICA T 0 A N OPIRAEIER, SEIIHEIvER T
EDLLEHEZATUA NRERTToT2o AT 1A FIBEOHR
EIINIEPIZ B WL OD D, BEEEDFEMAHE S i
b D% Table3, 4 TR L7z, 4BITAT 04 FEEARER
BEVIE L T B2, ZhsFRRICE T 2 FIEFK (B
IRFEREGNTER I 20 & X 7 v A FIGHEHGA £ TOHM
EATuA NMERAYMEAS L, Casel X224 H, 6:HH
(Z OFFETREIREZ), Case2 X 104 H, 75 HLL
b, Case3x2:81, 24 HBL L, Case8iZ6 74 H(2
), JAMUETHY, WEFGE TCOMMI Kb E
» oz Case 3 TRBEHERERZROME 7 V7 F = HY
1.5mg/dl L b {E» 57, Case2 & Case 8 [ZMEME I £
L7 BORBMIEERFICA 7T 04 NIREEPB SN TED
ERIC XD AMEEERTOME 7 v 77 F = > VUL Tkl
BLTWD, WTNOMER b IGHEIC L D REFTR, 251K
HEL HICIER L TEH Y, Case8 XML 2 HEFH LEE
BIRFEETH -T2 Icb b 6 THENESL T, —
F, BT U7z 4 FERNC D CRBRICEER (ERFEE) 7 5 A

Clinical problems and predisposing factors in the case reports treated

Case Ref. Author Age/Sex Clinical problems Predisposing factors

| 10 Furuya N 68 M AAA None

2 Il Anzai H 2 M AP PTCA

3 9 EndouY T0F oMl CAG

4 9 EndouY 77M Ischemic heart disease  PTCA

5 |12 Harada S 80 M Unstable AP PTCA

6 13 Sabatine MS 69 M Stenosis of rt Anticoagulant
carotid bifurcation

7 14 Sijpkens Y 62 M e None

8 15  Vacher CH 74 M AMI, Acute ischemia of Angiography, CABG
the rt leg Ventricular aneurysm

resection, A-F bypass

AAA : abdominal aortic aneurysm, AP : angina pectoris, OMI : old myocardial infarction,

AMI =

acute myocardial infarction, PTCA : percutaneous transluminal coronary angioplasty,

CAG : coronary angiography, CABG : coronary artery bypass grafting, A-F : axillofemoral
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Table 4. Symptoms, renal function, therapy and outcome in the same cases as Table 2

Serum creatinine Steroid therapy

Presenting symptoms

Case and signs basal value/peak value/ Initial dose Duration Outcome
at last follow-up

| Renal failure 1.2/4.8/2.4 PSL 60 mg 6 weeks Improved renal function

Decreased muscle strength rupture of AAA
2 Renal failure, Painful toes NS/8.0/3.4 PSL 30 mg Over 7 months Improved renal function
3 Renal failure, Painful toes NS/1.9/1.5 PSL 40 mg Over 2 months Improved renal function
4  Renal failure, Purple toes NS/3.3/6.0 PSL 40 mg About 2 months Death due to infection
5 Renal failure |.3/2.4/HDF Steroid pulse therapy 3 days Death
6 Respiratory failure 1.3/10.8/NS Methyl PSL |,000 mg | day Death

Renal failure
7 Pseudovasculitis syndrome NS/1.0/NS PSL (the dose was not NS Death

stated)

8 Renal failure NS/7.2/2.8 Corticosteroid | mg/kg ~ Over 3 weeks Improved renal function

Severe pulmonary hemorrhage
Retinal cholesterol crystal

and pulmonary hemorrhage

NS : not stated, PSL : prednisolone, HDF : hemodiafiltration
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Fofw, FRREKNES, #atallEzF 28 car A
71— )VEEME LT U Tee ARBITIE, PR & ok
LTXTU4bﬁﬁ%%%btt@muﬁlﬁﬁﬁmﬁé
N, FERREROHETT U URBZIEE S S T REE I3 5
&7, ﬁﬁﬁki@ﬂ@.@ﬁ%&ﬁéﬁf#%XTﬂ
A4 FZpEL T, ZEREROETEZHEL ek <,
AT A RICEBIBTEIRIGE S Ll d Livsn,

. |

aV AT 0 —)VERIEIZ X 2B SEFIDS 5, M
BHLE TR 2 A 7 0 A FIRFIC X D 3FEFI 2R3 5 2
EBTEI, 2o DORERD S, FHEFIAD M & A
7oA FOFFAEEIZI VAT 0 — VERIEICAA D N E
BRiIREE EFE 2 STz,

X

1. Flory CM. Arterial occlusions produced by emboli from

10.

12,

L TR B ELE—

eroded aortic atheromatous plaques. Am J Pathol 1945 ;
21 : 549-65.

Scolari F, Bracchi M, Valzorio B, Movilli E, Costantino E,
Savoldi S, Zorat S, Bonardelli S, Tardanico R, Maiorca R.
Cholesterol atheromatous embolism : an increasingly recog-
nized cause of acute renal failure. Nephrol Dial Transplant
1996 ; 11 : 1607-12.

Dahlberg PJ, Frecentese DF, Cogbil TH. Cholesterol embo-
lism : experience with 22 histologically proven cases. Sur-
gery 1989 ; 105 : 737-46.

Colt HG, Begg RJ, Saporito JJ, Cooper WM, Shapiro AP.
Cholesterol emboli after cardiac catheterization. Medicine
1988 ; 67 : 389-400.

Thadhani RI, Camargo CA, Xavier RJ, Fang LS, Hansen B.
Atheroembolic renal failure after invasive procedures. Natu-
ral history based on 52 histologically proven cases. Medicine
1995 ; 74 : 350-8.

MacDonell RA, Eliot RS, Kanjuh V, Bloemendaal R,
Edwards J. Cholesterol embolism—a multi-system disease
masquerading as polyarteritis nodosa. Am J Cardiol 1965 ;
151 695-707.

Kasinath BS, Lewis EJ. Eosinophilia as a clue to the
diagnosis of atheroembolic renal disease. Arch Intern Med
1987 ; 147 : 1384-5.

Cogan E, Schandene L, Papadppoulos T, Crusiaux A,
Goldman M. Interleukin 5 production by T lymphocytes in
atheroembolic disease with hypereosinophilia. J Allergy
Clin Immunol 1995 ; 96 : 427-9.

ik &, SRbE K B, fEfE B SR 5
MR LA 7 —7 VRER, %7z PTCA RICFEE
L7za VA7 u— VEREBRFICOT LA T oA FiERY
ol 2R, DMME A >~ F— > 2 a21995;10:
202-6.

HERET, PR AWRE, #kE—, DOFR, &
HREH, FRMER SEESRBIRAEERERE LoV
AT a—)VEERRED 1 ], [EMNERE 1992 ; 40 1 595-602.
BR, ANE Lz, SRS, i B, A
WE O, AT MO, hesoT, B BE R
PTCABRIZHAEL TV AT 0 — VESRZEREIC A T 1
A RAEZHU T2 LI G0l 1995 5 27 © 440-6.
JRHEES, HES—, SiEEse M g B’ A
RN, B E—, KREHER MHZED ZEEEEEIRE
B (PTCA) 2328812 2 v X 5 1 — )VIERE % F6iE L IR
RS THET L7 1 48], Coronary 1996 ; 13 : 193-7.
Sabatine MS, Oelberg DA, Mark EJ, Kanarek D. Pulmo-
nary cholesterol crystal embolization. Chest 1997 ; 112 :
1687-92.

Sijpkens Y, Westendorp R, Kemenade FV, Duinen SV,
Breedveld F : Vasculitis due to cholesterol embolism. Am J
Med 1997 ; 102 : 302-3.

Vacher CH, Pache X, Dussol B, Berland Y : Pulmonary-

renal syndrome responding to corticosteroids : consider



18.

R&ENAED 134 59

cholesterol embolization. Nephrol Dial Transplant 1997 ;
12 : 1977-9.

Rosansky SJ. Multiple cholesterol emboli syndrome. South
Med J 1982 ; 75 : 677-80.

Mannesse CK, Blankestijn PJ, Man in’t Veld AJ, Schale-
kamp MADH. Renal failure and cholesterol crystal embol-
ization : a report of 4 surviving cases and a review of the
literature. Clin Nephrol 1991 ; 36 : 240-5.

Schutte H, Lohmeyer J, Rosseau S, Ziegler S, Siebert C,

Kielisch H, Pralle H, Grimminger F, Morr H, Seeger W.
Bronchoalveolar and systemic cytokine profiles in patients
with ARDS, severe pneumonia and cardiogenic pulmonary
oedema. Eur Respir J 1996 ; 9 : 1858-67.

Rudnick MR, Berns JS, Cohen RM, Stanley G. Nephrotoxic
risks of renal angiography : contrast media-associated ne-
phrotoxicity and atheroembolism—a critival review. Am J
kidney Dis 1994 ; 24 : 713-27.



