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Abstract: A 10-year-old male patient was admitted due to intermittent chest pain for 2 months. The chest pain was stabbing in nature,
alternating between left and right sides, each episode lasting 1 to 3 seconds, without sweating, palpitations, or fever. He had occasional
nasal discharge in the past 3 to 5 days. An outside hospital reported myocardial enzyme panel showing creatine kinase (CK) at 1 168.4 U/L
and creatine kinase isoenzyme-MB (CK-MB) at 2 108 U/L, presenting a paradoxical phenomenon of CK-MB>CK, while cardiac troponin I
(cTnI) within normal limits. Upon admission, repeat myocardial enzyme testing still showed CK-MB>CK, but cardiac troponin and
cardiac magnetic resonance imaging were both normal, indicating a discrepancy between laboratory findings and clinical presentation. The
laboratory department conducted serial dilution assays to exclude heterophilic antibody interference, followed by polyethylene glycol
(PEG) precipitation, which revealed a CK recovery rate of only 24.5%, strongly suggesting the presence of macro-CK. Final confirmation
was obtained through CK-MB mass concentration assay showing normal CK-MB levels, leading to the diagnosis of benign macro-
CKemia. Benign macro-CKemia can cause falsely elevated CK-MB activity by the immunoinhibition assay, leading to the paradoxical
phenomenon of CK-MB > CK, which is not indicative of cardiac injury. It is essential for the laboratory to proactively identify abnormal
results and adopt a stepwise verification strategy including dilution test, PEG precipitation, and CK-MB mass assay to avoid misdiagnosis.
The patient received no specific treatment and was discharged uneventfully after symptomatic management.

Keywords: Macro-CKemia; Creatine kinase isoenzyme-MB; Immunoinhibition method

1515 PEIF, #HF1E B CK. HLER BEE R T -BB (creatine
kinase-BB, CK-BB) ET#¥), v FEALER KNSR TH
TN HIEAC I HLER B ES (creatine kinase, CK) i = MB (creatine kinase isoenzyme-MB, CK-MB) f& 14 F+

RSB EA: 2026-04-07
{EEIEHA: 2026-05-01



BEEF

* 2 Digital Intelligence Clinical Medicine

2026 4F

=, HEHMCK-MB>CK M FIMZR, B CK/ECKIA
Tl 5 SR E PR E SRR CK REIR, %
LT B B T e (8 R o T, AR SR
Bl 102 BRI, HEKKRLEZ, Z0Raiis
CK-MB>CK, {HOHEZRE IR, OHLALFSE AT (cardiac
troponin I, ¢Tnl) ¥IEH, BEEHEIRXRE. RO
(polyethylene glycol, PEG) ULIE %K CK-MB Jii &% &R
Aok, REHIZHN RIEE CKIMAE, ARZEE] S ERI R
PEAMHITER I CK-MB AU TR 2R S B iE, sRiaks
BRERBIFHE R, SilhRA RO EN B IR S 3R
BRVEZE S,

2 IRBERE

2.1 Rl

BIL, B, 105, “lEWi R 2 A ANBE, B
JLF2 AR TCH 2B R H BN, 2ECRIRE, B
M EtEm, A MR, FIRFFsi2) 1~3 s, RAIE
IR, TR, DB, R KM, RIFRAER.
W 3~5 d B LIRS, BEa] U/ DB, RTRkR
AOFE, RRPACK, K, B, MEARPT, T{EIER. BE
R, SINIMAS, BIZLEs SR, ALARIG R, A

FIGNE B L3 50 S A i s 24 B I8 e 5 1T 5 AR 3
IEH, DALEFEIE R CK 1168.4 U/L, CK-MB 2 108 U/L
(CK-MB>CK), c¢Tnl<0.5 ng/mL, 0>HLERSEFEEE D
P O RO AILER RS S8 7 & B S Im R IR R
R =L NBEN I LNEL,
2.2 KK

(D DHEERN: EHERELEIFEEOE (WE
1), ARULST-T ek K BRME Q I, Toke =ML ALH 0
M

(2) DAFREY): cTnl 0.02 ng/mL (BF[X[H]: <
0.05 ng/mL), HLLZEH 325 ng/mL (BF[X[H]: 25~72
ng/mL), BHUHIIRAL 18.6 pg/mL (ZF[XH]: <100 pg/
mL), FIREEFINTEEETEE, WP HRR SO,

(3) LALEGRE (REHIHITE): CK 1208 UL (%
XA 50~310 U/L), CK-MB2 045 U/L (ZFX[H]: <
25 U/L), BRI CK-MB>CK [ H M5, FLERIEE
B, ¥ T MR S 5 H AL O ALEBHEI R IE R

(4) JRIEFA R MR SRIR, IR, EB K
FPUR BRI A,  HEBRUE BRSO R A&,

(5) DHERZBE: DB IRKG 2 B OB EE 1 |
REN AL RER W E R (WK 2), #E—SHERR
AT O

@h . P:102ms(07110)  QT/QTc:324/418ms (320°440) & W 398 bl 100)
225:;- o PR 140ms *mt%) ﬁ'ﬁ%ﬁiiﬂ W1.232;v9'(’o. 00"2. 50/0. 00 1.50) ﬁmil;ﬂﬁ ———
A [ =1 | V1 I3 : | 25mmys RAMBE : Wm/wr BL:ON BC:ON WP:60Hz
WE @ =1 H | | | | 1
S RS P o i e
: : I il |l | _
jjEJIl == =IEa R
= "’11'4“— s e Zi:l ot et s e i e Mrﬁp
j: = T A l_. |- :_E:ﬁl Na = A %
= R A B B i e A --__I b B o 7 i
ik CH e )
= s s TN ST T i ks 8 I A A== e A |
H‘f_' i i [ ;TT I L W | I[l
D | HH A A A A
|
s ) | ] i -
| ] [ I | R i3
ol - - —A L ! - AN | e — | - s
' i I i En
H - = i '
- 1t 11 T l o hin
W
B O B O o =
1 BJLHCEBELER
(6) MBALIIUELT: OMBIRK: &L QPEG VLI : RH 25% PEG JLIEIMLIE K73+

BT 55 A0 10 (5 FERE SRR, CK R CK-MB &5 5 B 2%
%, HCK-MB>CKIZR#FE74E (WFR1), HEbRE IR
REPETFHPTIR,

BE, K CKiEM:, @RER (WFK2), JIERTCKA
1208 U/L, PLIEJG N 148 U/L, CK [Hr2R1Y 24.5% (fg
REXS HRH AR N 92.6%), SRENFR/R TG 17 AE Pl #2101



B

2026 4F Digital Intelligence Clinical Medicine * 3
2 B IO R G E A
®1 B)LMBEFEAHITHREENER (4) CK-MB F&EZERMGRIES, NERERIE,
$6HhT i tRss 5 R 10 7% W2 N E CK SEH CK-MB BRI T &
CK(UL) 1208 1302 1291 (5) BILLB SRR, M, MhE RS
CKMBOUTL) 2045 2205 2216 SRR RERIN, #HUE o BRYEE CKME,
T CK: ILER TS ; CK-MB : ILER B A LB MB 233 BWLE
YEHIA A PR — B CK, (1) AFMOAK: BILEANRE, EICHTHKSR
B OREZERRME), ALESE B O IEIRIER, AT
%2 BBJLCKPEGTUERER HER
— SR XTI (2) BEARG: BILERZUEE, Sk, T
PEGY I 12 11
e " > PRI FHL, IHEATHER
PEGUTIEA 148 535 PR . Iy .
%) " 0.6 (3) AMELAeESE: JLEFW, HAWSES, OfF

1 CK: LR IAHE  PEG R L%,

(BDCK-MB Ji &% 1o ERER AR A RIE 7
MriZkill CK-MB Fi&, 4538 <l ngmL (IEH), MJ7
2% 2 R A HA AU IR A3 19 CK-MB & T &l
BT &

2.3 Bl 5 ENLH
2.3.1 B

BB CK ML,
2.3.2 LWk

(1) BJLEAMREER, EH2IERRERM, B
ME R RESEIR. Tl (O ALFREY F SAR SRR EH
AZFPOILE, CHAFFEE BB ORI W .

(2) GUZEIHE R BRI E R CK-MB & M & T+ 5
HHILCK-MB>CK [JFFIEIRE, $RTELE I T

(3) PEG JIIEE TR CK MU T Z [E K (24.5%),
ESSIMEHFEER S PR (BECK),

RXHE AR R I R RIS AN

(4) HAth B CKFAmHER A FIRIRDIREIRGE |
AVEFRA RS, BILCHMNIGRRIMERIESR, AR
EE,
2.4 Y

B LS N RIEE CKIME, ToHRRHREAVIIAIT.
X HAR & AR P M S R T S o IR, TR
SEALER: WMEWIER M, RiFEEEE, BZU0K, IE
BARE, BRREIZUS5h, REHPIAER., PURSSANE
FILALZ)
2.5 WIFER. BEViBEH

BLERTEARETE AR, BRAREEE, —RIEN
R&F, THERE3 dEFZHb. HEERNSEHMEE: BECK
M¥EZ N RS, TTRFRRHRAE, HEWEH (8o~
12 H) EEOALEEE K& CK-MB Ji&E%, LA,
AU R AR CAOALATE 1. O, BiREE) R R
PEE, HIGRETEHBEE 3N, BIL—RIE R,



*4- Digital Intelligence Clinical Medicine

2026 4F

TR o
3 RBP4

AFEJLAAER R a2, LR =i A
“CK-MB>CK” X—HZAEYFEENIER, moOH
bR (cTnl, DEFAZBEILIRAG) ¥WIER, DARE
LR WIERAR, JT ISR, I IR o N s [ R 20 A i
TRHFWIE,

3.1 KB Ui st I 53 b

BILKE 2 BRI (BR1~3s), EAGRE,
ToH FEMERER, HOMHEXEEERIER, "TIHHE
BroOTEIERDRE, MRHE) L2 MR W, HRR 2 e
T RAYEIESR e, ahEehemE. LA SRR
sOLRMERE. BT RJLEEERIG3 M LE LR, H
REEZATLME X ODERETRI B1TE MR, HZEERES
RYEE CK MYELERZRRKR, FIREN—T M, AW
MyEEr R, A, IRRTFRHE—PRE, HBENUREK
FEEMER,

3.2 K5 iR AR S R R S b

ARZEHNW S AR 7%, PRIES B 8RB R R
HERIRBIT R IR, BoRUTT,

(1) S HMHIER T CK-MB I %77 LM RS
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