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A case of pseudohypercreatininemia in a patient suffering from macroglobulinemia

Mario YAMAKI

Department of Internal Medicine, Hitachi Ltd., Mito General Hospital, Ibaraki, Japan

A 56-year-old man with chronic hepatitis was admitted to the nephrology unit because of a
progressive increase in serum creatinine (Cr). Blood Urea Nitrogen(BUN) and Cr, measured by the
enzymatic method, were 15 and 2.0 mg/d/, respectively, in 1999, and changed to 17 and 3.8 mg/d/,
respectively, on February 2000. However, urinalysis did not show any abnormalities. Hypergamma-
globulinemia and hypocomplimentemia were observed, but the immune complex level was normal. Major
self-antibodies were all negative. MRI renal angiography and renoscintigram, respectively, showed little
abnormality. Renal biopsy performed in April revealed no abnormalities. Treatment was started with the
administration of steroid, anticoagulation agents and activated charcoal under the hypothesis of serious
glomerulonephritis. Cr and Cr clearance (Ccr) aggravated to 5.4 mg/d/ and 11.9 m//min in April, and
then returned to 2.7 mg/d/ and 22.8 m//min in May, however, steroid and anticoagulation administration
were terminated because the biopsy findings were identified as normal. When cryoglobulinemia was found
in August, serum Cr was found to be 1.0 mg/d/ when measured by a modified Jaffé’s method. Clearance
test of p—aminohippurate sodium and sodium thiosulfate, ie, CPAH and CTHIO, showed normal renal
function. After the detection of macroglobulinemia(IgM-1), the patient has been treated with the
administration of melphalan and prednisolone in the hematology unit since July 2001. Analysis of plasma
amino acid showed a high glutaminic acid (Glu) level before the subsequent chemotherapy and dissolution.
His serum Cr was 0.9 mg/d/ even when measured by the enzymatic method after chemotherapy. A previous
report referred to the possibility that enzymatic measurement is affected by the high proline level because
of its structural resemblance to Cr, however, the high Glu level in this case did not seem to have this effect
because of less resemblance to Cr. Therefore, paraproteinemia is thought to affect enzymatic Cr measure-
ment, and CPAH and CTHIO should be used when as abnormally high Cr level appears.
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Fig. 1. Alteration of blood urea nitrogen (BUN) and

creatinine (Cr) before the renal biopsy
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Table 1. Lab data on nephrology outpatient clinic (Feb. 2000)

Urine 24-hours urine BUN 4 mg/dl anti nuclear Ab  (+)
Protein (=) Protein 0 g/day Cr 3.4 mg/dl (speckled pattern)
Glucose (=) Glucose 0 g/day Data below were on Nov. 24 1999  anti DNA Ab (=)
Keton (=) Cer 29.2m//min  IgG 3,210 mg/d! anti RNP Ab (=)
Occ. blood (—) NAG 5.1U/1 IgA 516 mg/d/ anti Sm Ab (=)
Cast (=) (N=11.5U/D) IgM 2,430 mg/d!/ anti SSA Ab (=)

L.MG 137 ug/! Data below were on Feb. 25 2000  anti SSB Ab (=)
(N=200 ,ug/l) Cs 42 .8 mg/d/ PR3-ANCA <I0EU

Albumin 9 mg/day (N : 55~110 mg/dl) (N< 10 EV)
(N=22.0 mg/day) C, 2.2 mg/dl MPO-ANCA <IOEU

(N : 15~40 mg/dl) (N< 10 EU)

N means normal range.
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Table 2. Lab data on hospitalizaion (Mar. 2000)

WBC 5,900 /mm?® BUN |4 mg/dl T. Chol 120 mg/dl  CRP 0.28 mg/d!/
RBC 391 X [0*/mm?3 Cr 4.8 mg/dl TG 216 mg/dl  RF 27.6U/ml
Hb 2.2 g/dl UA 8.3 mg/dl FBS 95 mg/d/ (N=40U/ml)
Ht 36.8 % TP 8.6 mg/d! AST 671U/1 Imm. complex 2 ug/ml
Plt 12.7%10*/mm3 Alb 2.6 mg/dl LDH 701U/1 (N§2.9ﬂg/m1)
Na 134 mg/dl ALP 3381U/1 anti GBM Ab < |10 EU
PT 13.8 sec K 4.6 mg/dl yGTP 2871U/1 (N<I0EUV)
54 % Cl 100 mg/d!/ CPK 221U/1
APTT 38.8 sec Ca 8.3 mg/dl/ ChE 86 1U/1 HCV Ab (+)
Fibrinogen 295 mg/d/ AMY 1431U/!1 HBs Ag (=)
AT Il 63 % Urine AFP 4.2 ng/ml
Protein (=) 24 hours urine (N=10ng/ml)
Glucose (=) Protein 0 g/day PIVKA-2 7 mAU/m!
Keton (=) Glucose 0 g/day (N<40 mAU/ml)
Occ. blood  (—) Cer I5.2m//min  T. Bil 0.4 mg/d/
Cast (=) NAG 5.8U/1

AMG 130 ug/l

N means normal range.

Treatment Warfarin, MP
Activated Tx**
24 H) ¢ IgG, IgA, IgM 13454 3,210, 510, 2,430 mg/d/ & Chacoal, PSL
HAETH Y, 2000 42 H 25 H O BIEAEHIZ R IC I Cs, 20

C, i 428, 122mg/dl LHEDOEEL ANz, LirL,
ABERED HOHUERORE TR PUETAES G & 7 > 72 IS,
FHiKIZEM T C-8 X ' P-ANCA y IEHEH CTH-
720 ABEREOIME TIEE M M/IMRIEA X 7% <, EERT
PT #iER & ATIE T & o iz, £FE T Cr EH, &
mEOEEINE TN T S RS, PHERERE NG 5 6 e 3
B IEE Th o7z, S D % Tld transaminase |-
H & cholinesterase R 234 & iz, ABEHT & [EIBRICTE v
7 a7 CE EARFIRIED & & /e 28, fuEEa R 199 00 01 02
Eﬁ\\%ﬁf bole H(\:V ﬁ%ﬁi%ﬁ? AP bi\\IEﬁﬂE & * = Cr measured by modified Jaffé's method
LDIEPICHEZ T BB PIVKA2 ZIEHEH IS, F #* = Melphalan Prednisolone Treatment
7z, I¥E Cr o FH% KL T Cer i 152 ml/5r & TERT (Their doses are written in the text.)
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B X S Chi OB EE AR S h, K CT TRIE M
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Fig.2. Lab data between May 1999 and Feb. 2002
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Table 3.

Alteration of creatinine (mg/d/), y globulin (g/d/), IgG (mg/dl), IgA (mg/dI),

IgM (mg/d!), total bilirubin (mg/d/), and uric acid (mg/d/) levels

Data 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
Jun. I5 Aug.0l  Jul.09 Jul.3l'  Jul. 13  Jul.12 Jul. 18 Jul.03 Aug.05 Jul.28 Jul. 13
cr (E) 0.8 0.9 | 0.9 0.9 0.6 0.6 0.6 0.6 0.7 I.1
cr (J)
v glob 3.5 3.4 3.4 3.5 3.5 3.4 3.8 3.8 3.9 4.3 4.9
1gG
IgA
IgM
T. Bil 0.3 0.5 0.6 0.7 0.6 0.7 0.4 0.5 0.4 0.5 0.4
UA 7.0 6.8 7.0 6.9 7.2
Data 1998 1999 1999 1999 1999 1999 2000 2000 2000 2000 2000
Dec. 16 Apr.26 Jun.09 Aug.04 Nov.24 Dec.22 Feb.23 Mar.0l Apr.03 May. 19 Jul.04
cr (B) I.1 1.7 2.0 |.6 .7 2.4 3.8 4.0 5.2 2.5 3.9
cr (J)
v glob 4.9 5.1 5.5 4.9 5.3 5.6 5.7 6.0 5.7 4.5 5.1
I1gG 3,070 3,370 3,280 3,210 2,730
IgA 449 502 449 516 366
IgM |,700 1,890 1,810 2,430 2,820
T. Bil 0.3 0.3 0.4 0.8 0.3 0.6 0.4
UA 6.0 6.1 5.4
Data 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2002
Jan.23 Apr.04 May.0l Jun.26 Jul. 13  Jul. 16 Jul.25 Jul.31 Aug.24 Nov.03 Fev.I5
cr (E) 5.4 2.5 3.4 3.0 3.3 0.7 0.7
cr (J) 0.7 0.7 0.7
v glob 5.2 5.5 4.3 4.3
I1gG 2,860 2,700 2,565 1,915 |,674
IgA 319 282 260 257
IgM 3,370 I,250 l,257 |,254 1,273 1,273
T. Bil 0.4 0.4 0.5 0.4 0.5
UA 5.6 5.1 5.2 5.3
Cr (E) : measured by an enzymatic method, Cr (J) : measured by a modified Jaffé’s method

BA9 % DARGIC, FEEBIRYCIE D 2 D2l EfT R BRI B
7%, mesangioploliferative glomerulonephritis & % > im-
munotactoid glomerulopathy 7% K EELEBEE 2 E L
T, BEMREHIOVDAT AN, 35120 BERELD
PUM/IMKEE, warfarin 12 X 2 5 7 7OVIRERBA L Tc. &
B “BAE” R EEOR 2 UEEREF 2 RS LT,
ZOBFg2IZAHD LI, WolktA4HTHIZCr 54
mg/d/, Cer 11.9 ml/53C[a- 72 BHEREIZ 5 H 3 HOREERT
2 Cr 2.7 mg/dl, Cer 22.8 ml/43% CHEIE L, LIgi34sk
IR e e otz kb, BAMBRSPES» LR, RERE
BROLEEEER b RBR I W EHHLEIE, AT w
A FWEds & O warfarin %52k & L7z,

SRIRE D ERER D “BALR” OFRENFHO £ FKE
HE LR A OB 5 2 kit L T izh3, 2000 488 H
KEy 7a 7)) YIEEEES CEEMRFRICEHT 5 2
EDBH W2 ) A a7 VIPEERFANIE 2D, ZDOFE
YL 7z, & % HEAT - 7o IS S BIKENC £ D
~rzurzu7 ) CME, MEAIME((gM-21) HHBAL 72,
WD 1gG, 1gA, IgM OH#ERE % A7z & 2 % (Table 3), IgM
OEF T L CIE Crfio EABASNIEZL Tz,
2 T2001 GO, MECr2ZNE TOBEETEL
CALEHPAIE D —D TH % Jaffé I HE LU 2 J51E THIE
L7cis, Cr 1.0mg/d/ 2B L 7z, B3 Z DRRIMEAN
BomhgE, EHRE~ 2 v r a7 ) vEEs LT 2001 44
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8 H & U 1t = #% 3% (melphalan 2 mg/H (f& H) & pred-
ISmg/H) B Tbiz, £ DB/ T BIRR
(PAH), FAHiEF V) 7 A (THIO) % v T B HEE % 7F
filiL 7z (£ 2+ CPAH B L U CTHIO) & Z %, B IMAEH
967 ml/4y, BIMEHE 1,596 ml/45y, SRERKEIRIE 148
ml//53 EIEFE ThoTz, & S b EE (1gM 1347 700
mg/ m/ (R T) IS EBERETHZE L T Cr 0.7mg/d/ &
EHELIHEZR S LIz (Table3), £7z, [ U BEHEETH
TEEINIRBERLHE ) )L E 12 1d paraproteinemia 23 TEAE
LM THREERIA SN TE ST, Crd & para-
proteinemia IZ & D &L Z I Tz Z & RSN,

nisolone
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Cr OWMIE/FEWCE, KAl CTEEHRE CALFERTTETD
% Jaffe =235 0, HiE ZRRENE L  OEREHRET
HwsinTwa K, »FVHISH TV WHSIE DR
HEOCHIEOEROFEZZ T2 L3N TWw5,
Hummel 5%, 3 AD~27 a2z a7 vk (IgM o 8—
FAR)YDOEHETCr 2BRETHE LEEREN A SN
N, BEEE s e~ NI 74 CHIELET LIEFEMET
Hotz LEE L T BY, [HFEI1C, Jaynes 5 % mono-
clonal IgM gammopathy OFFE T Cr O EEA{E 2 4 U -
ZRRANL T 29, AIBTIIBEIR S 2345 & [FRED TgM-1
UM FE FIE B Cr QR SEsS 7 ER) %23 L
TWwaH, IgMUSNOBE 7 a— gy 707 ) VIfE,
HHVFEru— MRy 707 ) VIEEIC L S CrfllE
BEOHREE, WX IHPTIE RPN, —F, Fu-
shimi & | ethamsylate % PN AR o7 o B 8% AE & 5 B3 T per-
oxydase W/ BRI L D Cr 0 EE(REL H /-1 %
4 L, ethamsylate A3 hydroquinone ring 23> Z L 5
hydrogen donor & UL CEH 3 % 72, peroxydase % F\»
7z Cr B DBERFEIC BV TIE, REKICTHAZRZ S
B2 EEEARKBZNHE SN TLES -DREEZ &2 0D
WrEEHoPIC LY k72, BRIV 7Ol (VPA) &
BEINTWIZEHIC Cr 2BRIETHET % L BE&EHE
MBS NIz, Jaffe Pz Xk 2 {IE TR IEEE %R LICE
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52, BEOIMEY S /B TE7TaY > (Pro) D
EBFER SN2 Z s, Prods Cr LEERSBIT VL 3
72 DI Pro MENEERETO Cr DREFEEMEE2ELCSE
72 EHERIL T %,

LA, GEO CrflE THWEZE N A NI 4 7

7 F =DM REIHEY X % &, Pro DRIREFET
T02mg/dl DEEERT I ENRENT WS, £ITHY
FEBNC 38\ TILFEERTR IS T S BT 21T 72
D, WERITIZZ VY S U (Glu) DR EEE T AN
FUBBES A SN, BRETEZNSDT I REFEN
BIRL CwizZ e s, BPEE Glu MfEL Cr O REE
EERELCIREF 2Tz, LoL, Glu DfERE A5 &
Glu [Z Pro iZ & Cr & OB Lz, 7 3/ REE
NHERFE LI Lz 3FEzonT, L AR
\ZFE4E L 7z paraproteinemia H3HIE & E 248 & U 72 "] REME
NEWEFEZ sz, BaELN o BER TILRIF M2
BoTBOT, ZTOMRNTE RV, SHBREREGIND -
7zF&1Z paraprotein OFIBNE L b 5,

WER] T & L7z peroxydase & W 3 ERETH %
ENOAFIA 7V 7 F=ME, Creo7 vy F=07
SFERRTZ—XRREDIZVTF I, ZLTCENEIV
TFUT7IRYEeRus—RLh¥Fray gz, &
SN AV FF T —BIZEID 7Yy ERIVAT IV
7B NB X UBERIKRRICHLZ 725 2T, &ERIGE LT
peroxydase DL 5T, © A 2 @ENBEELAEZIC L
DB bEZURBORELZLEL, Tk 670 nm DR THI
ETDEVNIHDTHDY, LEEOKIEE Crid3EX 74
R(¥vZNVAT4 RE)TRIS® IR, BHAZRY
AT VIR RZERRTE O il B DA I iR, SRS
HYE, BEHINESEIICaI—T 4 v 7 ERTWw5, £o
T, FREOBRKIGTHIREELZ OREMED & JGICER
ErELhnwe LTy, HRELUINDOYEIC paraprotein H3
BT 2RREESRH Y 5 b, T4 b, paraproteinemia
PHERE % & 7787 & LT, BER, S Al
BERI Eh gt CrBEREOF Y T, ZhsoEhy
& paraprotein & 23t L C precipitate 2 E D G EE 1C 5
BT 2L0HBEERRIT20TR VL ERDbNLS,

BREIC X B &, BEFEHRIC LB CrilliEic s vy CRE SE
BHoNIEGE, EEEACL2BELFELT, Thr
HEBR 3 2 72 0 WCHIE RIS BRE H O AT, & 2 i3 Jaffé
ETOFHUEOLEENERFRINTHLEY 2, 3 zh
WEARLEEBEREINTZ, L LEM 5, #WFEITIE para-
protein 12 X 0 Jaffé T3 CrllEIC BEHEE 2 L 7-8E
#5710, Jaffe Ty BREMENIH I HE T, KEIT
81T L7z & 512 PAH, THIO % Fv» TBHERE 2 HESE X
XTH»H, BBWELENS, BHEFSATIEIMERE L SN
% cystatin C % 72 EH#EEED EIED 7 & I paraprotein
DBIIZ T w39, ZORWERENE LIS,
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