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The Predictive Factors of the Serum Creatine Kinase Level Normalization
Time in Patients with Rhabdomyolysis due to Doxylamine Ingestion
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Han Sung Choi, M.D., Hoon Pyo Hong, M.D., Young Gwan Ko, M.D.

Department of Emergency Medicine, College of Medicine, Kyunghee University, Seoul, Korea

Purpose: Doxylamine succinate (DS) is frequently used to treat insomnia and it may induce rhabdomyolysis in the
overdose cases. The purpose of this study is to evaluate the factors that can predict the serum creatine kinase (CK)
level normalization time for patients with rhabdomyolysis due to DS ingestion.

Methods: This study was conducted on 71 patients who were admitted with rhabdomyolysis after DS ingestion dur-
ing the period from January 2000 to July 2009. Rhabdomyolysis was defined as a serum CK level over 1,000 U/L.
The collected data included the general characteristics, the anticholinergic symptoms, the ingested dose, the peak
serum CK level, the time interval (TI) from the event to the peak CK level and the Tl from the event to a CK level
below 1,000 U/L. We evaluated the correlation between the patients variables and the Tl from the event to the
peak CK level time and the time for a CK level below 1,000 U/L.

Results: The mean ingested dose per body weight (BW) was 30.86+18.63 mg/kg and the mean Tl from the event
to treatment was 4.04+3.67 hours. The TI from the event to the peak CK level was longer for the patients with a
larger ingestion dose per BW (r=0.587, p<0.05). The CK normalization time was longer for the patients with a larger
ingested dose per BW (r=0.446, p<0.05) and a higher peak CK level (r=0.634, p<0.05).

Conclusion: The ingested dose per BW was correlated with the Tl from the event to the peak CK level, and the
ingested dose per BW and the peak CK level have significant correlations with the CK normalization time. These fac-
tors may be used to determine the discharge period of patients who had rhabdomyolysis following a DS overdose.
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Table 1. General characteristics of study population

g i
1. CHA} Bixje) £4

Z A 7198 F FAE 309 (42.3%), A= 419
(57.7%)°01 Q1L P AHL oF 3294113 46-2 P9
ol 374, A9 HdvtolE o 30M= B &
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Q5 HFAZHE 95.27+48 850] 90}, 331-;_.3%5]]50 =
JE3 84 F FFAA FAHL B A4E 549
(76.1%) 0] Yt} (Table 1).
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Sex (Male:Female)

Age (years)*

Ingestion dose per body weight (mg/kg)*

TI from event to treatment (hours)*

TI from event to peak CK level (hours)*

TI from event to normal CK level (<1,000 U/L) (hours)*
Anticholinergic symptoms (+/-)

30:41
3294+13.46
30.86+18.63

4.04+3.67
26.32+£17.03
95.27+£48.85

54/17

TI: time interval, CK: creatine kinase
* Data are mean £ SD values.
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2 49 AHBAE BHHr=0.634, p<0.05) (Table 4).

8% I AR EARFA7E 1,000 U/L ofst2  wpRAAR BF Adolw QARSI ELFH7} 1,000

Table 2. Correlation time interval from event to peak serum creatine kinase level with continuous variables

n TI from event to pCK (hours)* r p-value’
TI from event to treatment 71 0.156 0.193
Age (years) 71 -0.007 0.954
Ingestion dose per BW (mg/kg) 71 0.587 0.001
Sex M 30 28.07+£21.09 0.463"
F 41 25041346
Anticholinergic symptoms + 54 27.10+16.49 0.493"
- 17 23.821+18.95

TI: time interval, pCK: peak serum levels of creatine kinase, BW: body weight
* Data are mean + SD values.

" Pearson’s correlation test

" Independent samples T-test

Table 3. Stepwise linear regression model for time interval from event to peak serum creatine kinase level as a dependent variable

Variable beta p* Sequential adjusted R2

Dose/kg 0.574 0.001 0335

* Only significant results are presented.

Table 4. Correlation time interval from event to serum creatine kinase level below 1,000 U/L with continuous variables

n TI from event to normal CK (hours)* r p-value®

TI from event to treatment 71 0211 0077
Age 71 0.037 0.760
Ingestion dose per BW 71 0446 0.001
pCK 71 0.634 0.001
Sex M 30 101.43£45.14 0.1807

F 41 86.61+45.84
Anticholinergic symptoms + 54 94.11+48.35 0.688"

- 17 88.94+48 35

TI: time interval, CK: serum levels of creatine kinase, BW: body weight, pCK: peak serum levels of creatine kinase
* Data are mean £ SD values.

* Pearson’s correlation test
" Independent samples T-test
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Table 5. Stepwise linear regression model for time interval from event to normal serum creatine kinase level (<1,000 U/L) as a depen-

dent variables

Variable beta p* Sequential adjusted R*
Dose/kg 0244 0.009 0461
pCK 0.584 0.001 0.393

pCK: peak serum levels of creatine kinase
* Only significant results are presented.
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Fig. 1. Creatine kinase (CK) level-time curves of each patients with rhabdomyolysis due to doxylamine succinate ingestion and Time
Interval between visit and 95% of group patients shows normal serum CK level (<1,000 U/L). CK level less than 5,001 U/L (A,
N=25,95% N=23.75), 5,001-10,000 U/L (B, N=14, 95% N=13.3), 10,001-15,000 U/L (C, N=10, 95% N=9.5), 15,001-20,000 U/L
(D, N=9, 95% N=8.55), 20,001-25 000 U/L (E, N=7, 95% N=6.65), greater than 25,000 U/L (F, N=6, 95% N=5.7).
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