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AEIPEFEET, 9 ~15H RIZIIMEE CK MEIZIEHAL L 720 BERIE T b7 ¥ K= A
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6.2+ 9.74F), 2 BIBERM1LE] (CFIgREsm
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M CKED10% % 8 2 T\ B ERNIERAE & L
720 FHIEH L, 4k, A2, BMI (body mass
index), A B B @ HbAlc, Ifi ## f, GOT,
GPT, LDH, y-GTP, 73 7—<¥, CRP, #&
aLA7u—), FHEY HDL-2 L A7
T—)l, LDL-2 LV A57Ha—)b, ZLT7F=,
BUN, eGFR, JREM (BRI, IMiE Na, K
Cl, Ca, P, IM#EiZEE (Posm), @RI pH,
2k (Base excess), 14 YfbH L7 4

(Ca™) TH2b, 72, fELAT L2 v b

(Ht) 122w Tid, APl & BB O 2
b, ZALFEEHEIL L, KEEOZLEOREL
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B. Mm% CK {ES BRI & FESMEHID ELE

T A I BER Y4 (ADA) TIE, IEH L
BRO10fE LD CK LA Z7E0 5 b D L EFK L
TWwa ZEnb, IiE CKEOTEAEAY2,000mU/
mL L b O HiE B T A AL Rl R AE O T BB 1 25
WwEFEZ Y,

2560, IfilE CK i o TE A £32,000mU/mL
PIEOEMEIZELEMEIIBTH o720 £
ZC, I CK OTAEAEE O 3 Bl & 25wl
B S o 72220 TCHEE AT o 720 AREHF
DO CKBIEAETIE o200, K&k
%R 7z (7676.7+3176.0 vs. 242.9 + 348.6 mU/
ml, P=0.056) [ R 1% CTIX4ERE (28.3 4.7 vs.
50.8 £17.0i%, P <0.001) CTHEHE% RO 72H
WA DRE (Mg~ b7 1) v MEKRD
REZAL) TIEEFFEO 2> 7 (Table 1),
1% CK Ml i o> 3 B 4 C ARG B w8
Tholze F72, BRRBA R TI3R BRI
A CH =A% RO (1614.0+721.8 vs. 962.3
+367.7 mg/dl, P=0.017), —fxAE AL
W C X GPT (86.7£40.8 vs. 40.3 +28.0 mU/ml,
P=0.017), LDH (390.3+127.3 vs. 218.8*73.0
mU/ml, P=0.002) THEZZ RO, IBEAMN
TR CTFHEIIRECZ LB o T
b OOHEEEITARDT, HDLI L A7 0 —
W TOREEAEERDIz (29738 vs. 475+
14.0, P=0.048) (Table 2). BE#RE (ME~Z L 7
F = UM, RFEZEFHK, eGFR) TIIAEZEITE
Do 7208, REMMRATIE CK miED 34
LB CHREEM 3 +% 789, —J, CK EH %72
Do 72226112 BNTIE 3 BIDADENE S +
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Tholze ZOFRLY, IF 70y OlllE
FTo T ado/zd, MG L7 F=r0L
a'%'r;i’ﬁé‘/‘ JRILE CEHBORMERE BT, TR
BIMLEEOR R E OB L RO Ehb,

CK =ED 3 BNIHEATH BAFAE T 5 &I L
720 MR TIE, IIE Nafiiix, 10mmol/l LA L
DEZRDDLSODOFEETII R L, MAEHIE
B NafHIZIZIZFEKETD D), MEHZEET
DEITRD L o7z TIVT I VAIIEINE Ca
HCHEDAERE 2O (8.0+1.0vs. 9.2+0.9
mg/dl, P=0.024) . FER¥EIL M (ByPRim pH,
JEE) THEZFROLH -7 (Table 3)o
Table 1. 15& CK SER & F S EHID K%
0]54:3%

CK 22000mU/ml(N=3) CK <2000mU/ml(N=22) Pib
SREE CK (mU/ml) 7676.7%3176.0 242933486 0.036
£ CK (mU/ml) 24817.746352.7 298.9%373.0 0.022
HR
Fih (3 283+4.7 50.8+17.0 <0.001
BMI (kg i) 282483 22.6+4.0 0.365
AR IRELE (%) 19.1£14.1 243%164 0.603
HELALE (%) —55%1.9 —1.5+58 0258
ABERIORER 8 AR
. 3/3 10/22 _

CRISE | B PR R 201) (BUERRASHI. SHRIE | RERF26)
SERB TG 7/ 22(1 BUBERRFH4H))
BREAY ATOAFER 5/22

* HBRUHEEILE%)=(ABREOTE —RIEHO#). RERAOE * 100 Mean£SD

Table 2. M5 CK BfEFI &L FSEFIDREE

DLEBO

CKZ2000mU/mI(N=3) CK <2000mU/ml(N=22) Pl
RS
HbAlc (%, JDSTE) 8.8+4.6 10.6%3.1 0.374
BB i (mg/dl) 1614.0£721.8 962.3+£367.7 0.017
— MR
GOT (mU/ml) 183.32:93.1 3154220 0.105
GPT (mU/ml) 867408 4032280 0017
LDH (mU/ml) 3903£127.3 218873.0 0.002
7 -GTP (mU/ml) 72.5%75.7 332.9%72.6 0.794
FIF5—4 (mU/ml) 129.0149.4 485.7827.3 0474
CRP (mg/dl) 24%16 1936 0816
AEE e
#ALRFA—IL (mg/dl) 2363%191.3 23474844 0.990
FRIERERA (me/dl) 1073.0£1539.8 33842577 0.496
HDLAL AT H—)L (mg/dl) 207438 475140 0.048
LDLALRAFH—)b (mg/dl) 55.7%368 12132569 0.135

Mean=SD

Table 3. 1Mmi& CK RfEF LIS EFDEEE
) 4:30)

CK 22000mU/ml(N=3) CK <2000mU/mI(N=22) Pib

B

HLFFZY (mgldl) 3219 20£16 0243
RFEEH (mg/d) 663£20.4 51.5%26.8 0371
€GFR (ml/min./1.73m2) 2742243 468+404 0429
REmEYE 3+ 3/3 322 0.009
BRE

Na (mmol/l) 114.7£159 1289+11.7 0.069
##1E Na (mmol/l) 1389482 1427491 0.498
K (mmol/l) 5408 5813 0.665
CI (mmol/l) 78.3£10.1 904%11.6 0.101
HAIECa (mg/dl) 8.0£1.0 92£09 0.024
P (mg/dl) 7.0£2.1 7.7£32 0.720
3% ;2BE (mmol/kg) 319.0+20.2 3113£185 0.509
AR

pH 72240122 7.11£0333 0343
1 EBE (mmol/l) —141£72 —20.2£8.2 0320
Ca** (mmoll) 116%0.13 1270.10 0.164

*HRENafl: - MAEICEHME  MECafl- 7 LISV BITEHME Mean=SD
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CK @il 36l & & HEFMET, HERHIIZ 2
BIHSEE 1 BIAEIRIE, 1623y 7 NN o7
M= 22X, ZHEME L) BMEEL2
RIMEIR & B S L 7ze A2 CK &l
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BOTEME % B, 9 ~15H %I I3 miF CK fiiE

EFEL Lz, 72, wInd —RWARIE 7 L
TFZMED LR BN, s L
TEFITEPL L7 (Table 4)o
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. & | ABRBCriE | AREEF | HbAlc TRAD
oo mmmn | RSO ERERAS ) Gape | i | oosi | O | ckimEste
; (mg/dl) | (mg/dl) | (%) - FTOEH
SRS
32k o 1) 29904 i 1.14
) ‘/Zl‘t'i;? (7770) 2i8R (0.64) 905 14.1 378 9

308 | BISE | BUBEER IS 26852 4.93

Ers (4455) 13RS ©91) 2348 6.0 229 10
230k | BMEIZUMRA | 17697 3 342 N .
Bt (10805) 18 07 1589 6.3 239 15

PERIE A b7 Y N — 3 212 BT B ERUG RLR
FECUE, FE P ISR A % 19 2 & A%k
HENTV S, RIFERIZE VT b IR
DHEBHOTBY, CKEQOTHEZMZ 720,
2, 3 HAICM/ MR 278 LTz, CK
TEAEE T 2 VIER] & AR O E % BD 5 D D
D, BERRBERA TIZ LV EETH Y, WK
fEEFDEARIZBWT, FELERRO,
72, ABRBICHEBEEYROBREMBED H b,
HDL 2 L A 70— VIiZBWT, I CKERE
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%R L7ERTlx, ARk & Bl ek & %
AL % 7R, CKAHASEE T2 VW AER] & A &k
# %072 (Table b) o

Table 5. Mm/Mi%. HDLAL X7 0O—)LD
CKZ2000mU/ml(N=3) CK<2000mU/mlI(N=22) P value

/MRS

ABEHE (x10'11) 246 £36 300 £7.7 0.245
BACKIE LB (x10° 1) 16.7 £ 3.1 249%76 0.083
BIE (X101 1) 10.6 £29 212477 0.029
BIEHE (% 10°u]) 290 £ 49 30.9+84 0.709
FALE (%) -61.8 + 15.6 282 £26.2 0.043

* FEALE(%) = (BIEME —BREHY)BEEES X 100

CKZ2000mU/ml(N=3) CK <2000mU/ml(N=22) P value

HDLaLRFa—)L

AR (mg/dl) 29738 475140 0.048
SBIRFF (mg/dl) 553 +206 445£116 0210
LALE (%) 394 302 64 £119 <0.001

* FEALE(%) =(AREE —iBEEEY)BEEEF X 100
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F X DM bEE ORI LY, HERICHD
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PRI CORZLMERFLETH Y, KK, VU A
7 DEVIFRETH B0 AW T, MyEEbi
FErBELEGEI o720, EEICKEL R
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LI B |2 38\ T IMBRAME & £ 9 B AS
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DWTIE, bbb #EEICHELTBY, %
FERBASATH LT LI LT VI &
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N, BMREELZEAPEG L TnEEEZD
N5, ZNUSOERIZOWTIL, FEIEERD
WENBHEZETHLH LMD, HSiE Tl
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WAL REEDE 2 Bz,
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%o

(A Ga LI 5B541E] H AHE R 7 2 484 (2011
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Rhabdomyolysis closely associated with
diabetic ketoacidosis

Masami Sasaki, Hodaka Yamada, Tomoko Asano, Atsushi Aoki,
Aki Ikoma, Hideo Toyoshima, Masafumi Kakei, Masanobu Kawakami,
Sane Ishikawa

Abstract

Background: The present study was undertaken to determine the clinical and laboratory features of
diabetic ketoacidosis with rhabdomyolysis.

Methods: We recruited 25 patients with diabetic ketoacidosis over a 5-years period, including 21 males
and 4 females aged 48.1 = 17.7 years (means * SD) ranging from 17 to 77 years. Fourteen patients had
type 1 diabetes and 11 had type 2 diabetes. The patients were divided into two groups according to their
peak serum creatine kinase (CK) levels: a high serum CK level group (patients with serum CK levels
over 2000 IU/ml) and a normal CK level group (patients with serum CK levels under 2000 IU/ml).
Results: There were 3 diabetic ketoacidosis patients with an elevated serum CK level over 2000 U/
ml; all 3 were young males without a diagnosis of diabetes mellitus. There were significant differences
between a high serum CK level group and a normal CK level group in plasma glucose levels (1,614.0 =
721.8 vs. 962.3 = 367.7 mg/dl, P = 0.017), serum HDL (high density lipoprotein) cholesterol levels (29.7
+ 3.8 vs. 47.5 = 14.0, P = 0.048) and serum Ca levels (8.0 = 1.0 vs. 9.2 = 0.9 mg/dl, P = 0.024) at
admission. Serum CK levels normalized within 15 days after hospitalization in all 3 patients without renal
impairment.

Conclusion: The present findings indicate that rhabdomyolysis could be complicated by diabetic
ketoacidosis. In particular, a rapid onset of hyperglycemia may cause rhabdomyolysis and associate renal
impairments.

Department of endocrinology and metabolism, Jichi Medical University Saitama Medical Center





