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A Comparison of Effectiveness Correlated with Different Doses of
Doxapram in the Treatment of Post-Anesthetic Shivering

Kong Been Im, M.D, Young Bok Lee, M.D., Kyung Bong Yoon, M.D.
Yoon Jeong Chae, M.D., and Kwang Ho Lee, M.D.

Department of Anesthesiology, Yonsei University Wonju College of Medicine, Wonju, Korea

Background: Although post-anesthetic shivering may be a temporary phenomenon, it leads to
detrimental effects such as increased oxygen consumption, hypoxemia, and difficulty in monitoring.
Doxapram is a relatively new treatment for post-anesthetic shivering, but there have been few reports
about its minimum effective dose. The purpose of this study was to find the minimum dose of doxapram
which would show an antishivering effect.

Methods: Sixty patients who had developed post-anesthetic shivering were divided into six groups
of ten patients each. The groups were divided into a control group, which received normal saline, and
the doxapram groups, which received five different doses of doxapram (0.15, 0.2, 0.5, 1.0, 1.5 mg/kg).
The antishivering effect (2, 5, 10, 15 minutes after treatment), blood pressure, heart rate and temperature
were compared among the groups.

Results: There was a significant difference in antishivering effect between the group which received
normal saline and the groups which received doxapram; however, there was no significant difference
within the groups which received doxapram.

Conclusions: We conclude that the dose of doxapram required to achieve an antishivering effect
is much less than that currently in use. (Korean J Anesthesiol 1999; 37: 662 ~667)
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Table 1. Classification of Shivering
Grade Signs

No shivering

1 One or more of piloerection, peripheral cyanosis without other cause, but without
visible muscular activity

2 Visible muscular activity confined one muscle group

3 Visible muscular activity in more than one muscle group

4 Gross muscular activity involving entire body
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Table 2. Dermographic Data (Mean = SD)

Duration of Sex
Age (years) Weight (ke) anesthesia (min) M F
N/S 33.6 £ 12.50 59.8 = 9.03 148.5 £ 70.67 6 4
Do. 0.15 mg/kg 26.8 = 10.80 62.5 = 9.76 1705 = 64.53 4 6
Do. 0.2 mg/kg 449 + 1724 562 * 2.83 173.0 = 75.69 4 6
Do. 0.5 mg/kg 392 £ 16.73 584 = 10.52 144.0 £ 62.15 3 7
Do. 1.0 mg/kg 394 + 14.50 560 = 7.17 1725 + 8427 3 7
Do. 1.5 mg/kg 37.0 £ 15.89 578 + 7.87 176.0 = 91.83 4 6
There were no significant differences among the six groups.
N/S: Normal saline, Do: Doxapram
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Fig. 1. Number of shivering-stopped patients after dox-
apram injection.
*. significant difference (P < 0.05) compared to all the
doxapram groups
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Fig. 2. Changes of mean arterial pressure. There are no
statistically significant changes in mean arterial pressure,
but there is a tendency of elevated mean arterial pressure
in doxapram 1.5 mg/kg group. D-: Doxapram, N/S:
Normal saline
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Fig. 3. Changes of heart rate. D-: Doxapram, N/S: Normal
saline. *: statistically significant changes (P < 0.05)
compared to preinjection (0 min) heart rate
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