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HbAlc idMpET v Fa— L Of8iE L L5 < v
SN, A TIIBRIFOZWEEICORAINT, 4
EERPERIFBAE 72> T A, BIFE, HbAlc OllE
EEEiEk s < b5 7 4 (HPLC) #:&3AR L LT
W30S, Bz HT 50088 NE70E Y (Hb) T
FIELSHIETE R WEADDH Y. F72, HPLC #:T
%€ L 7z HbAlc 2° HPLC #: Db o 5 Tl L 72
HbAlcfit B 2843 H Y, MBEHE L OBHEIZDOW
TITHEZETTHERZS ) LEID .

4rJi], HPLC % T#llE L 72 HbAlc il fiFEfE & T
HELCWiZ L2 TBITHELZITY, BeEarz v
THB OB Hb AEHE & # 2 51 5 HbAlc 4l

il
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(AN AFENEE, 7V T vy v I 2R
3K, BEWTIE, PUM/IMGE, 7 AEY VK] e X ¥ 3
v H2 Z3AREEHHE) Th o 72, 2 F TR
DI o7z 201L4E T H, hos s> & 5B
L, BB ORERABERIR OFRIKIED B 5 72 D 1 HE IR IR
DREEHRLL YR 2 L. K161 cm, KE
415 kg, BMI 17.1 kg/m? Ifii/F 150/78 mmHg T, € ®
fhod B ARFT RIC b B IRED o 7o, — AL
T, AWM CHO 22 RE 2RO, SR
122 mg/dl T -7z (Table1). #H, 75g 7 K Hif
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Table 1 FZREOMATHIE
[ZE1b2] [SRAW L] [ bk s ) S e A ]
AST 15 U/ WBC 5,800 /ul £ I 122 mg/dl
ALT 6 1U/1 RBC 512106 /ul HbAlc (HPLC %) 81 %
¥-GTP 21 1U/1 Hb 164 g/di HbAlc ($afEi:) 28 %
BUN 21.6 mg/dl Ht 51.3 % HbAlc (BE3E) 40 %
Cr 099 mg/dl MCV 100.2 I FarLsIy (GA) 164 %
T-Chol 206 mg/dI MCH 320 pg
TG 72 mg/dl MCHC 320 g/dl [75 g OGTT]
Na 139 mEq/1 PLT 250 10" /ul Time (min) PG (mg/d)  IRI (uU/ml)
K 35 mEq/I 5 12
cl 98 mEq/I 0 8 :
30 161 97
60 168 202
120 142 183
A NAMt x I IME AREA
FP 0.0 0. 00 0. 00
ATA 3.0 0.23 B6G. 17
AlB 1.5 0.28 33. 89
F 1.4 0. 39 31.78
LATCH 7.9 D. 47 172.73
SAIC 8.1 0.860 155. 90
AQ 79.0 0.79 1735. 82
TOTAL AREA 2196. 29 B abn Hb
(-) ¥ (+)

0% 15%

ki

Cont ’

) )
HbA,  HbA

Fig. 1 HPLC % (G8, WY —4h) 12Xk 2 HbAlclIEZ u~ b &5 4 L SEMBELIKENC X 5 Hb 4. A) KFITR

L 723804
D7 PSR

fiakER (OGTT) % MifT L 7-4%528, BEftsy (228 me e
82 mg/dl, 2 FHIMUEENE 142 mg/dl) 2 R L7, 2 DB,
F)arn7 3y (GA) i 164 % (GEHEfH : 11.6-
164 %) & IE##PHTdH 7245, HbAlc (HPLC ¥ :
G8, Wy —tt, I8l BEmizRL. T/,
ra< b T A TREE HbAlc (LAlc) B X U5
Hb OB (LALc+) IS ¥ — 2 2300, LAlc +
179 % & EWHEAEE R w_ (%ﬂﬁ 1 15-29 %) (Fig.
1A). —7, s X O Tl L 72 HbAlc
X% % 28 %, 40 %L VINHEMETHY, wFho
FETHSE L 72 HbAle ld & 12 OGTT O f5 3 & Tk
HEL T,

P EomArit R L ) 82 Ob 235Eb 720, %8

*’iiﬂ@b%ﬂ%wf Hb 5#r&47-72& 2 A, HbA
ot D RN RE N P s h7: (Fig 1B). La

WY =2 %R0/, B) BEKK (Pt) O&ER
2, HbA DORARANZ RN K (abn Hb) %37,

TKENEAT CTHRBE (Cont) & [AIERIZ HbA B X UV HbA2 %52

By —7 T AHEI fiﬁﬁ%ﬁﬁﬁ%ﬁﬁﬁ?‘ %3
Fuv ryEET (o B0 B ) KEREZRDT,
B Hb 3TE Shiz. &b, 71:1:/1@@%@@%
B L CIBH ST OBERB L O HiEE T4 LA
b, CEICEBREREL L EDIC, UROMMER
ROFADB LUK E 572 K25 201501). &KIZ
HbAlc O FE & ﬁb 75438 HPLC (KO500) # % 47 -
2EZA MBIZEED SNV LAlICEESB X O
HbA (A0) & HbAlc (Alc) DD 2 7 B R E —
7 hRRBOI(FAERME—=2 1, KA -2 2 BT
%) (Fig.2). HbAlc /7Miid 34 % L IKAET, RHME—
Z1BIORME—2 20MEIZ& 4 T75%, 67%T
Hoi.
WIZ, RAME—7 OWREHLNMITLHNTEE
I EATo 72, SFBRNBSRIKBTROI-RE NNV Fr

— 916 —



1545 Hb 072312 HbAlc 2MA % /R L7z 1 6l
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Fig. 2 &4r# HPLC (KO500) 27 u= 7 F 4. BE#HAE (B) Tik HbA (A0)
B LU HbALe (Ale) PUMIHIR (A) TRAShZWVW2OORMOE -7 (K
ME—=27 1 BLUKRME =2 2) 4% % HbAle (LAle) EfEB L NA0 & Alc

DD b7z,

EWL, ZFoerziblL, BUGCAVRIFHI FAF
WALD %, endoproteinase AspN T{HILL, < bV v 27
AHIEL = — BBk A 4 > ALRAT B 1 T = 5T
(MALDI-TOF-MS) (Fig. 3A) B UF /L7 ta A
TV—AF ALy 7T AHESH (nanoESI-MS/MS)
(Fig.3B) 24T - 72*". ZoO#HE, Brur 82
FHDY D 1288 Da D Efind b2 Lo FHESH
72. W5y HE HPLC TRO 2 00RFE -2 1CH LT
b, EOHEHPLC THEONZRMY —2 1 B X ORM
¥—27 2% WML, S /L7 a2l Lb—4%
VALRAT R AV B 54T (nanoESI-TOF-MS) % 175 72
L2 A, WiGHE D B oY iz 88 Da DI T5HD
HbHZENFAESN (Fig. 4).

z ¥

HbAlc iE Hb O %€ % #E LY T R o 1l 2
Yiha—)VvEREE S, F0#lEIX HPLC % I— v
FURAF VT —=FRIZLTWAY, Rikid% L ofigkT
(20 R BT T HbAle OB ED A Th T W5,
SR 25 AFBEC 357 PR Mk & 5 RASAT o - A E A
FARHEAEORAERENI L 5 &, Aftigk TOREE (157
M%) OB 60.1 %A HPLC HEIC L AHETH - 72
W, ARERARBEZETIC X A HIsE (200 M%) Tl 631 %A%
HIERETHY, HPLCHEIC X AHEIX 59 %I T -
Tz, RFEHRE TR TH REED 474 %, HPLC
#EAT303 %, BEEHEDN24%THY, BICREEDN

HPCL 2% X, BFEED NI Tw iz, #hEFh
D735 HPLC (KO500) % Hl v CTHE R H1Y %
ToTBY, BEOBHEWEIIThONETHIEL
7= HbAlc T MDA >N D, —F, B Hb
Mefkix HPLC #: & oMb J513: THlE L 72 HbAlc 1%
TEHEDSFED N L™, Th b0 & L) HbAlc A8
Wi & TREEASEE D N2 BRIZ13 HbAle OMIEF 12 b
B 2LENH L. FFIC, WD S O REES
Wist 2 B 2 BB O W EHRE TIX AR T
52 L7z HbAlc & flifiti 3% Tl S 117z HbAlc & Ok
BB EEER L) LEND S,

HPLC T HbAlc 2 #ll5€ L 72854, 1E L < kg =
Y ha— VIKEEE L R WIGEDH A i, BN
¥ — b5 Hb OFENENTE % & v ) Flrias
5. WAE, BEEEORE Hb 5% (s h s
D" TR DWTITHEMRAEM HPLC#I2 X 51—
F O HbAICHIEDNSRELSFELTWwWEEEZ LN
5. Fx DREFIZHB VT, HPLC 12 & % HbAlc filiid
OGTT m#EH (ERAD) LR L CHEMETH - 7.
HbAlc 2% O FETHUET L L ENENLREL S
flizRL, ThSOTEETIEY Hb O RIS 5
bDOTHH 72" 2512, Al% 58k HPLC 12 TF
FiL7zE A, SBMAKICIZRD SRR 2 O0RE
E—2 %25 L L2, H58HPLC THlEL 72
HbAlc 4 Wil 34 % & XM % 7% L 7. & % # HPLC
THbAlc & D iKBIOBEVRAE =27 2 HE L 722
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Voyager Spec #1[BP = 1814.9, 12111]
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FERAELKEETROREE - 0/-BBNN. A) <MY v 7 ARV —F =Bl A & A ALRATHR R TLE

B=HTEE (Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry ; MALDI-TOF MS) T my/z

1794 12

/z 1706 DT FF (B79-93) £ D 8 Da k&I 7 F s LNIz. B) mz 1794 O 2fiffi4 + > % 7))/ —

F—ELTH/ L7 PRRTL—AF AMUERGHE (nanoESIMS/MS 73#7) %47\, B82 U ¥ 12 88 Da W4r¥

Etlinsd 5 2 & & FE L7

& Xy, HbAlcHllEH HPLC (G8) TllE L7z HbAlc
COE—7 O—FN
HbAlc E LTHIZEE Nz DB bz 72, %%

A8l %L HMEZ R LD,

HEXKHTRENY P sh, REAEsoE
YR BEb Nl BR T 2 fE T L7z, LAl
A5, FUbEVEEFREEIERET, 7V RE
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] o
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Fig. 4 RM¥—20F /L7 bu ATV — A4 F AAERATREREVE 2587 (nanoESI-TOF-MS 4347). & 43 B
HPLC 2 TH SN2 R E — 7 % nanoESI-TOF-MS 704 X W RAF L7z, R —2 1 (A) BXORmME—~2 2 (B)
EHIIER B DS T= (15867) £V 88 DafTEMDKE VB Hb (451& 1 15955) %207,

a2 tf o 72 5% Hb oW Retkid e S k. 1L Hb 134 %€ HbAle & ABRDEAL (LAlc+) 12k
CDDYEESHITHD DT 2470728 2 5, F5aZePHonhTnsd, £KM¥—2 113 HPLC

RHOEH Hb OFENH LN ol EHITP (G8) & %\ i34k HPLC CTEERI O Hb & [k
LD 88 Da HEDKNE VI T T o 72720 Uik DRI THD o 7285, b LI TRIEL L7
YCTdhHWREMEARIE S N7z, BEHIOBHT Hb Tdh 5 DIZKRAOBS Hb £ Z 2 b, —TJ5, KRAE—2
7 F VIt Hb, 7T M7 TE FEHb, AN 2 FBEA OB Hb L1305 S kB B2 o T
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Wiz WEEIEE Ui 2 2 Cn b L Bbh s A,
HPLC LOBEEN R > Tz ZOBERIZAHT
5D, KA Hb 12351 B EREOE N X
5 W REVEDTRIEZ S 7

AIEGI DN % M 5 ETHBHN ORE IR &
Motz BRONMEEYW % 5 F R R L~V TR
THIENTEDY. BUE, BRaobratidtli« s s h
TBY, WRSECIEIHEROLRKERBREIED~
A A==V T, WEMEYRORE, EIELD
BHREYE=5) Y 7R I ENTwS. T,
TNA—AD 1 55 FORHMEd Bak$ 2 &7 CEHRE R
FETE D720, HbAlc DEIZE L THiedh EOfHIZE
WHIEDS T REZ O X HESNTETH L E S Tw
¥ BEHbIZOWTH ZOFMMANMESIRTE
D> Hb OB ORFE LK O HbAle & ILpEE & @
TEBEZ BT 2 v — )b & L COGRVIRRIEE BRI W
SNAWEEEIZOWTHIREL 72\,

Fuv yEETICREZROT, FERETH D7
® HbAlc 3 AMEHPH 2R3 & b 7z25, KD
HbAlc % 0y, WK L OF 48 HPLC #: Tl
E LTINS Z /R L7 Ao HbAlc A%
At 2 RS EHIEAHTH 575, RHICTRD LNz
fili Hb 2% HbAlc fRMEICH S5 LT b D0d Ltz v,
BIZIET ALY VIRHITAHER SIS 7€ F Vit Hb
&, HbAlc KU GA oA Z#H L, 1o HbAlc
R GA PMEEZ RS S EMESNTWAEEY, F7z,
Hb 5T OFALEALIX, BVal-1(60 %), aVal-1(4 %),
BLys-17, 20, 66 (&b T18 %), aLys7, 16 (&b
ETI8%) LEbITWE. ZON, BililfLo Val
A D BEAL SN B BHEA VIR TH S, HPLC #:
(KO500 B X UF HbAlc #ll€ H HPLC) i BVal-1 »3HE
tash7zdbor—o2o0E—=2 L LTHEBLTWS, F
7z, g BVal-l AL S 7z b OISR APk T
HWEL TV BERED pVal-l 258 2o 7T I
ZYDHL, Frva—2E 27 I BRI LT
RIS T AHETHRASIETHUEL T L7120,
Zhd BVall DR ZRE L TV 5. RFINIBWT
KO500 3%, fEid, BRI T L7z HbAlc 34 4
34%,28%,40 % L WITNHEMETH-722 L LD,
ABITIE BVal-l ~DOHEAL M HT Hb D 729 1T R
NTVBIREMAEZ OND. BHWER EE2W L0
W29 A2k, Hh o LD A H = X & (I
BVal-1) 2SHH 5 2% A ReEAVRIE S A, LA,
ABIDOBE Hb 5T HRBAW D 7280, SHBAB O
&4 Hb ORI ZH S 02T 5 LELND %

HbAlc MM 2 /R 3R BIIZ BAAE T 505, 15
EEEZRTEBRIZENIEIES IRV, ZOHT,
pure red cell aplasia®®, K ZIRRE®S", Hu Hb*" %

ERASNTVS., SHOFIO X S IZFRADBES Hb
D722 HbAlc 25E & R TN D TOHE L %
ZoNb. MRHEDOZW 2 HbAlc DATITHI & Zh
LOEBREAT HPNIH L CTHIRIG L 333 28008
BB, BRI EZBWT 5 BICIZ L3 M S E T H
% L RERT HUEND LY. T2, HbAlc 25
% /R BRI B E B W T, HbAlc Tl > k
O—VERHRT 5 &, BE ERBRTEIC X o TR
A X2 TRNYED A, HbAlc ZBEETIT, FIC
HbAlc 2SIEL S Mz > b u— )b % KL CTWw 5 H
REZRTNIR SR, b L, HbAlc LI & OFE
gEpgEb R, ol Pue—LVIEETH S
GA %, 15-AG R EDREERLTI LEND D.

Lrlnl, T2 i RAMOEH Hb D7212 HbAle 2354
R L 1B 2R L. ReDPRRLMY) h
TRBOME LR L, HOTOREEEZOLNS.
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— Abstract

A Case With Falsely Elevated HbAlc Concentration Caused by Unknown Modified Hemoglobin

Yoshinori Shimajiri”, Masato Yonamine?, Takeaki Tomoyose?, Hiroaki Masuzaki?,
Tokio Sanke?, Keiko Harano”, Yoshinao Wada® and Masafumi Koga®

"Shimajiri Kinsermae Diabetes Care Clinic
?Division of Endocrinology, Diabetes and Metabolism, Hematology, Rheumatology,

Second Department of Internal Medicine, Graduate School of Medicine, University of the Ryukyus
YInstitute for Diabetes, Fuchu Hospital, Seichokai Social Medical Corporation
“Department of Clinical Nutrition, Faculty of Medical Health Science and Technology,
Kawasaki University of Medical Welfare
®Osaka Medical Center and Research Institute for Maternal and Child Health
9Department of Internal Medicine, Kawanishi City Hospital

We herein describe a case with a falsely high HbAlc level due to modified hemoglobin. A 72-year-old man vis-
ited our clinic to evaluate his diabetes status. Although an OGTT revealed impaired glucose tolerance and a
glycated albumin level of 16.4 %, the HbAlc value measured by high-performance liquid chromatography
(HPLC) was high (8.1 %) and an abnormal peak on its chromatogram was observed. On the other hand, the
HbAlc values measured by an immunoassay and enzyme assay were 2.4 % and 4.0 %, respectively. An analy-
sis by high-resolution HPLC (KO500) showed two abnormal peaks at near labile HbAlc and between HbA
and HbAlc. However, an analysis of the globin gene including o-chain and B-chain showed no mutation. The
two abnormal peaks observed in KO500 were analyzed using mass spectrometry. Consequently, both were
revealed to be -globin with a modified molecule of 88 Da. Although the nature of this molecule is unknown,
it differs from known modified hemoglobin due to its molecular weight. This may be a new condition with a
falsely high HbAlc level.
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