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Clinical Characteristics of Patients with Hyperglycemic Emergency State

Accompanying Rhabdomyolysis

Soo Kyoung Kim', Jong Ha Baek’, Kyeong Ju Lee’, Jong Ryeal Hahm'?, Jung Hwa Jung"?, Hee Jin Kim', Ho-Su Kim’,

Sungsu Kim', Soon Il Chung'?, Tae Sik Jung'?

Department of Internal Medicine!, Institute of Health Sciences?, Gyeongsang National University School of Medicine, Jinju, Korea

Background: The purpose of this study was to investigate the prevalence of rhabdomyolysis and its association with both clinical
course and prognosis and to evaluate the factors associated with rhabdomyolysis in patients with hyperglycemic emergencies.

Methods: We reviewed the medical records of patients with hyperglycemic emergencies who visited our hospital from May 2003
to April 2010. We assessed the clinical characteristics, biochemical profiles and clinical course of patients and analyzed these data

according to the presence of rhabdomyolysis.

Results: The prevalence of rhabdomyolysis was 29 patients (28.4%) among 102 patients. Mean serum osmolarity, glucose and se-
rum creatinine levels were higher in patients with rhabdomyolysis than those without rhabdomyolysis. Patients with rhabdomyol-
ysis had higher rates of hemodialysis and mortality than those without the condition. The factors associated with rhabdomyolysis
in the hyperglycemic emergency state were increased serum osmolarity and APACHE II score on admission (P < 0.05).
Conclusion: Rhabdomyolysis commonly occurred in patients with hyperglycemic emergencies and this could aggravate their
clinical course and increase mortality. (Endocrinol Metab 26:317-323, 2011)
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Table 1. Comparison of clinical characteristics and laboratory findings between DKA, DKA & HHS, and HHS groups

Characteristic DKA (n =19) DKA & HHS (n = 60) HHS (n = 23) P value
Age (yr) 456 + 184 50.7 £ 188 617 + 148 0.011
Sex (M:F) 12:7 24:36 10:13 0.207
HbA1c (%) 113 £31 111+£34 112+£36 0.947
Serum osmolality (mOsm/kg) 307.8 £ 94 3512 £ 253 3430 £ 239 < 0.001
Serum glucose (mg/dL) 4490 (349-744) 7735 (265-2,169) 1,006 (601-1,585) < 0.001
Arterial pH 712 £0.16 7.0 £ 0.16 7.37 £0.05 < 0.001
Arterial HCOs (mmol/L) 6.0(1.0-17.0) 6.5(1.0-20.0) 20.5(18.0-28.0) < 0.001
Serum CK (U/L) 100(18-1838) 263 (18-23,015) 150 (31-4,100) 0.202
Serum LDH (U/L) 282 (135-2369) 391 (148-2,990) 274(130-2,787) 0.399
Serum myoglobin (ug/L) 353.9(10-1,000) 281 (14-4,040) 373 (31-2,060) 0.251
Serum BUN (mg/dL) 29.6(13.0-72.0) 477 (9-300) 43.2(12.6-106.0) 0.055
Serum creatinine (ng/mL) 1809 33+£22 23+13 0.004
Serum sodium (mmol/L) 1361 £ 79 136.6 + 135 1351+ 112 0.884
Serum potassium (mmol/L) 50409 55 =& 15 50+ 09 0.164
Serum calcium (mg/dL) 89+08 85 +12 86 £ 09 0.416
Serum phosphorus (mg/dL) 50+ 23 68+ 29 58 £ 3.1 0.037
Rhabdomyolysis, n (%) 3(15.8) 22(36.7) 4(17.4) 0.092
Hemodialysis, n (%) 0(0) 5(8.8) 1(4.8) 0.616
APACHE Il score 11 (4-26) 18(3-37) 16 (0-30) 0.044
Infection, n (%) 8(42.1) 20(33.3) 7(30.4) 0.617
ICU admission, n (%) 4(21.1) 10(17.2) 2(9.1) 0519
Death, n (%) 3(15.8) 15(26.3) 2(95) 0.252

Values are presented as mean £ SD or median (minimum - maximum).

APACHE, acute physiology and chronic health evaluation; BUN, blood urea nitrogen; CK, creatinine kinase; DKA, diabetic ketoacidosis; HHS, hyperglycemic hyperos-

molar state; ICU, intensive care unit; LDH, lactate dehydrogenase.
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Table 2. Clinical characteristics of patients with and without rhabdomyolysis in
hyperglycemic emergency

Rhabdomyolysis Rhabdomyolysis

Characteristic (+)(n = 29) (-)(n=73) P value
Age (yr) 535+ 183 517+ 188 0.667
Sex (M:F) 8:21 38:35 0.025
Hemoglobin Alc (%) 102+ 25 114 +35 0.066
Serum glucose (mg/dL) 831(414-2,169) 700 (265-1,731) 0.039
Serum osmolality (mOsm/kg)  360.1 + 34.6 335+£206 <0001
Arterial pH 715 £ 0.18 717 £0.18 0.590
Avrterial HCOs (mmaol/L) 9.0(2.0-24.0) 8.0(1.0-25.0) 0.872
Serum CK (U/L) 1,838 105 < 0.001
(841-23,015) (18-602)
Serum LDH (U/L) 616(174-2,990) 261(130-2,369) < 0.001
Serum myoglobin (ug/L) 1,000 (504-4,040) 101 (10-2,050) < 0.001
Serum BUN (mgy/dL) 59 (14-300) 39(9-105) 0.012
Serum creatinine (ng/mL) 38 +24 23+15 < 0.001
Serum sodium (mmol/L) 138.2 + 15.1 1354 + 10.6 0.353
Serum potassium (mmol/L) 55+ 16 52+ 11 0.278
Serum calcium (mg/dL) 83+15 87108 0.080
Serum phosphorus (mg/dL) 75 +32 58 £ 26 0.015
APACHE Il score 211(6-37) 14(0-33) < 0.001
Hemodialysis, n (%) 5(19.2) 1(1.4) 0.005
Infection, n (%) 10(34.5) 25(34.2) 0.890
ICU admission, n (%) 8(30.8) 8(11.0) 0.018
Death, n (%) 10(38.5) 10(14.1) 0.009

Values are presented as means £ SD or median (minimum - maximum).
APACHE, acute physiology and chronic health evaluation; BUN, blood urea nit-
rogen; CK, creatinine kinase; ICU, intensive care unit; LDH, lactate dehydrogenase.
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Table 3. Precipitating factors of hyperglycemic emergency
T et Infection Others
control

Rhabdomyolysis (+) 18(62) 10(35) 1(3)

(h=29
Rhabdomyolysis (-) 45 (62) 25 (34) 3(4)

(n=73)

Values are presented as number (%).

Table 4. Multiple logistic regression analysis for the occurrence of rhabdomy-
olysis in hyperglycemic emergency

Variable Crude/Adjust OR (95% Cl) Pvalue
Age -0.033/0.967 (0.934-1.002) 0.066
Male -1.122/0.385 (0.123-1.200) 0.065
APACHE Il score 0.112/1.089(1.007-1.177) 0.012
Serum glucose 0.000/1.000 (0.998-1.001) 0.953
Serum osmolality 0.028/1.032 (1.008-1.057) 0.027
Serum BUN 0.019/1.019(0.988-1.051) 0.222
Serum creatinine -0.095/1.035 (0.752-1.424) 0.655
Serum phosphorus 0.088/1.108 (0.906-1.356) 0.410

Logistic regression was applied to estimate OR with 95% CI for occurrence of
rhabdomyolysis. Each OR was adjusted for all other variables in the table.
APACHE, acute physiology and chronic health evaluation; BUN, blood urea nit-
rogen; Cl, confidence interval; OR, odds ratio.
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chronic health evaluation (APACHE) Il score. B. Serum osmolality.
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