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Correlation Between the Osmolar Gap and Serum Ethanol Level and the Accuracy
of Estimated Ethanol Level in Trauma Patients and Non-Trauma Patients

Hyung Woo Chang, M.D., Min Seob Sim, M.D., Sang Kuk Han, M.D.!, Hyoung Gon Song, M.D.

Department of Emergency Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine,
Seoul, Korea, Department of Emergency Medicine, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine, Seoul, Korea'

Purpose: The osmolar gap increases in proportion to the ethanol level. Some previous studies have shown
that the correlation between the osmolar gap and the ethanol level is weak in trauma patient by using an indi-
rect comparison with other patients. We conducted a direct comparison of the correlation of the osmolar gap to
the ethanol level between trauma patients and non-trauma patients. We aso analyzed the accuracy of the esti-
mated ethanol level between the two groups.

Methods: The research candidates were adult patients who had visited the emergency department of our hos-
pital from December 2003 to November 2008. By using a retrospective chart review, we classified them into
three subgroups: non-trauma without shock, trauma without shock, and trauma with shock. In each group, we
compared the correlation between the osmolar gap and the measured ethanol level, and we analyzed the accura-
cy of the estimated ethanol level by using Lin’s concordance correlation coefficient.

Results: Four hundred forty-seven patients were enrolled in this study. For correlation of the osmolar gap
and the measured ethanol level, Pearson’s correlation coefficient was 0.916 in al patients, 0.939 in non-trauma
without shock patients, 0.917 in trauma without shock patients, and 0.844 in trauma with shock patients. In the
analysis of the accuracy of the estimated ethanol level by using Lin’s concordance correlation coefficient, the
accuracy in traumawith shock patients was lower than that in non-trauma without shock patients.

Conclusion: We found that the correlation between the osmolar gap and the measured ethanol level in the
patient group with trauma was lower than it was in the patient group without trauma. Moreover trauma patients
with shock had a lower accuracy of the estimated ethanol level than non-trauma patients. (J Korean Soc
Traumatol 2009;22:148-153)
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Table 1. The demographic and |aboratory data of the subjects’ group

Non-Traumawithout shock ~ Traumawithout shock  Trauma with shock Total
(N=226) (N=155) (N=61) (N=442)
Gender,male (%) 121 (53.5) 129 (83.2) 44 (72.1) 294 (66.5)
Age (year) 42.1+15.8 39.3+13.1 45.2+15.2 42.0+14.9

Sodium (mmol/l) 141.3+34 141.5+3.0 139.9+4.38 141.2+35

Glucose (mg/dL) 132.5+47.6 138.7+48.4 155.8+71.2 137.9+52.2

BUN* (mg/dL) 11.4+38 12.3+3.9 15.4+9.8 12.3+54

Lactate (mmol/L)* 2.86+1.06 2.50+0.67 6.92+5.72 4.98+4.68

Calculated osmolality (mOsm/kg)* 294.1+7.1 2952+6.4 294.1+10.1 2945+74

Measured osmolality (mOsm/kg) 343.3+24.1 344.6+24.6 339.6+24.7 343.2+24.3

Measured ethanol level (mg/dL) 170.3+90.2 2145+88.8 181.94+1034  187.4+93.6

* BUN: Blood Urea Nitrogen

 Calculated by the equation; Osmolality = 2Na + Glu/18 + BUN/2.8
t Lactate was measured in 62 subjects. The numbers of subjects were 22 of Non-trauma without shock group, 7 of trauma without

shock and 33 of trauma with shock, respectively.

Table 2. The accuracy between calculated and measured ethanol on the each group

Non-Trauma without shock

Trauma without shock

Trauma with shock

(N=226) (N=155) (N=61)

Equation 1*

Calculated Ethanol Level (mg/dL) 202.9+102.8 255.2+106.0 224.4+126.5

CCC (95% CI)* 0.878 (0.849~0.907) 0.831 (0.787~0.876) 0.774 (0.667~0.872)
Equation 2*

Calculated Ethanol Level (mg/dL) 174.6+89.4 220.0+92.1 193.24+110.0

CCC (95% Cl) 0.935 (0.918~0.952) 0.915 (0.889~0.941) 0.838 (0.762~0.914)
Equation 3

Calculated Ethanol Level (mg/dL) 164.54+90.3 21044931 183.3+1111

CCC (95% Cl) 0.934 (0.917~0.951) 0.916 (0.890~0.941) 0.842 (0.768~0.916)
Equation 4!

Calculated Ethanol Level (mg/dL) 186.0+96.1 23494991 206.1+118.3

CCC (95% Cl) 0.921 (0.901~0.941) 0.891 (0.858~0.924) 0.817 (0.733~0.901)

* Equation 1: Ethanol level (mg/dL) = (Osmolar gap) (mOsm/kg) x 4.6

T CCC (95% ClI): Lin's Concordance correl ation coefficient (95% of confidence interval)
* Equation 2: Ethanol level (mg/dL) = (Osmolar gap-0.46) (mOsm/kg) x 4.0

$ Equation 3: Ethanol level (mg/dL) = (Osmolar gap-3.4) (mOsm/kg) x 4.04
I'Equation 4: Ethanol level (mg/dL) = (Osmolar gap-0.85) (mOsm/kg) x 4.3
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Fig. 1. The correlation of osmolar gap and ethanol level on the
each group
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Fig. 2. The fractional polynomial regression and linear regres-
sion between osmolar gap and ethanol level
* 95% Cl: 95% of confidence interval

Table 3. Thelinear regression of the RTS* score, lactate level and osmolar gap adjusted by ethanol level

Coefficient (95% CI 1) P value
RTS* score -2.15 (-3.79~-0.30) 0.02
Lactate 1.74 (1.25~2.17) <0.001
RTS* score adjusted by lactate level 0.37 (-2.92~3.68) 0.81
Lactate adjusted by RTS* score 1.70 (1.09~2.31) <0.001

* RTS score: Revised Trauma Score
1 95% CI: 95% of confidenceinterval
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