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The Effect of a Target Controlled Infusion of Low-Concentration Ketamine on the
Heart Rate Variability of Normal Volunteers

Jai Yun Jung, M.D., Jun Ho Lee, M.D.*, Jeong Seok Lee, M.D.*, and Yong Ik Kim M.D.*

Department of Anesthesiology and Pain Medicine, Sanbon Hospital, College of Medicine, Wonkwang University, Gunpo,
*Bucheon Hospital, Soonchunhyang University College of Medicine, Bucheon, Korea

Background: Ketamine has an indirect sympathetic stimulation effect, We investigated heart rate variability
(HRV) as a marker of cardiac autonomic function after a target controlled infusion (TCI) of ketamine with a plasma
concentration of 30 or 60 ng/ml,

Methods: In 20 adult volunteers, the mean of the R wave to the adjacent R wave interval (RRI), the range
of RRI, the root mean square successive difference of intervals (RMSSD), the total power, the low frequency
(LF, 0.04—0,15 Hz) power, the high frequency (HF, 0,15—0.4 Hz) power, the normal unit HF (nuHF), the normal
unit LF (nuLF), the LF/HF ratio and the SD1 and the SD2 in the Poincare plot were measured before and after
a TCl of ketamine, We observed for any psychedelic symptoms or sedation,

Results: There were no differences in the mean and range of the RRI, RMSSD, total power, LF power, HF
power, nuHF, nuLF, LF/HF ratio, SD1 and SD2 between before and after ketamine administration, The OAA/S
score was higher and there were more psychedelic symptoms with a 60 ng/ml plasma concentration than with
a 30 ng/ml plasma concentration,

Conclusions: This study did not show any effect of a low plasma concentration of ketamine on the autonomic
nervous system, (Korean J Pain 2009; 22: 39-46)
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Table 1, Volunteers Characteristics

Mg 2 32 Nk Ay AyetssH

Total Male Female
Age (yn) 273 + 34 289 + 41 258 + 19
n 20 1 10
Weight (kg) 649 + 143 767 £+ 98 530 + 51
Height (cm) 1697 £ 73 1756 = 32 1644 £ 56
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Plasma concentration of ketamine

Before

ketamine 30 ng/ml 60 ng/ml
SAP (mmHg) 1179 + 140 1163 + 145 1194 + 141
MAP (mmHg) 821 + 86 806 + 96 823 + 107
DAP (mmHg) 618 + 85 601 + 92 625 + 112
Skin temperature (°C) 320 + 11 317 £+ 14 316 + 16
Tympanic temperature (°C) 369 £ 03 369 £ 03 369 £ 04
Sa0; (%) 984 + 12 982 + 10 985 + 09

Data are expressed as mean + SD, SAP: systolic arterial pressure, MAP: mean
Sa0;: arterial oxygen saturation, ng/ml: plasma concentration of ketamine in nanogram.

arterial pressure, DAP: diastolic

arterial pressure,
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Table 3, Parameters of Heart Rate Variability

Plasma concentration of ketamine
Before ketamine
30 ng/ml 60 ng/ml
Mean RRI (ms) 8793 + 992 9169 + 1183 8976 + 992
Range of RRI (ms) 2959 + 1153 3121 + 1351 2716 + 1154
RMSSD (ms) 417 + 181 495 + 313 424 + 247
Total power (ms?) 1,7789 + 11,2592 24623 £ 22740 18932 + 1,7609
LF power (ms?) 5323 + 4431 7596 + 1,0159 5438 + 5657
HF power (ms?) 7769 + 6555 1,0783 + 9888 8933 + 9554
nuLF 045 + 019 039 + 0.15 040 + 014
nuHF 055 + 019 061 + 015 060 + 014
LF/HF 125 + 146 0.75 + 051 075 + 046
SD1 (ms) 295 + 128 356 + 222 301 £ 175
SD2 (ms) 657 + 282 658 + 260 582 + 233

Data are expressed as mean + SD. RRI: R wave to adjacent R wave interval, RMSSD: the root mean square successive
difference of intervals, LF: low frequency, HF: high frequency, nu: normal unit, SD1: standard deviation of instantaneous RR interval
variability, SD2: standard deviation of continuous RR interval variability, ng/ml: plasma concentration of ketamine in nanogram,

Table 4, Psychedelic Effects after Ketamine in 100 mm VAS

Before Plasma concentration of ketamine P value
Question .
ketamine (a) 30 ng/ml (b) 60 ng/ml (c) adb/adc/bsc
Qi 0 (0) 106 + 207 (5) 233 + 300 (8) 0.025/0.005/0,005
Q2 0 (0) 0 (0) 28 + 83 (2 ns
Q3 0 (0) 6.1 + 124 (4) 194 + 244 (8) 0.046/0,005/0.005
Q4 0 (0) 83 + 204 (3) 12.8 + 280 (4) ns/0.046/ns
Q5 0 (0) 50 + 154 (2) 83 + 243 (2) ns
Q6 0 (0) 22 + 94 (1) 44 + 146 (2) ns
Q7 0 (0) 22 £ 65 (2 6.1 + 120 (4) ns/0.046/0.046
Q8 0 (0) 0 (0) 0 (0) ns
Q9 0 (0) 0 (0) 0 (0) ns
Q10 0 (0) 0 (0) 0 (0) ns
Qi1 0 (0) 33 + 84 (3) 12.8 + 19.6 (6) ns/0.014/0.025
Q12 0 (0) 278 + 244 (14) 511 + 27.0 (17) 0.001/0.001/0.001
Q13 0 (0) 11+ 47 (1) 72 + 149 (4) ns/0.046/0.046
Total 0 595 + 833 1316 + 1381 0.001/0.001/0.001
Data are mean + SD (n), VAS: visual analogue scale, ns: no significance,
At EF 5571 60 ngmlY wl 0AA/S BFE F4 Zokch(Zzt P < 0001, P < 0.001).
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Appendix 1, Observer's Assessment of Alertness/Sedation (OAA/S) Scale'™

Response Speech Facial expression Eyes Score
Respondg readily to name Normal Normal Clear, no ptosis 5
spoken in normal tone
Lethargic response to name Mild slowing or , ) Glazed or mild ptosis

. ) . Mild relaxation
spoken in normal tone thickening (less than half the eye)
Responds only after name is called Slurring or Marked relaxation Glazed and marked
loudly or repeatedly prominent slowing (slack jaw) ptosis (half the eye ormore)
Respons only aﬂgr mid Few recognizable words 2
prodding or shaking
Does not respond to mild 1
prodding or shaking
Does not respond to noxious stimulus 0

Appendix 2, Questionnare for Psychotomimetic Effects of Ketamine®

)

Q1. My body or body parts seemed to change their shape or position (BODY).

Q2. My surroundings seemed to change in size, depth, or shape (SURROUNDINGS).

Q3. The passing of time was altered (TIME),

Q4. | had feelings of unreality (REALITY).

Q5. It was difficult to control my thoughts (THOUGHTS),
Q6. The intensity of colors changed (COLORS).

Q7. The intensity of sound changed (SOUND),

Q8. | heard voices or sounds that were not real (VOICES),
Q9. | had the idea that events, objects, or other people had particular meaning that was specific for me (MEANING).

Q10. | had suspicious ideas or the belief that others were against me (SUSPICIOUS),

Q11, | felt high (HIGH),
Q12, | felt drowsy (DROWSY),
Q13 | felt anxious (ANXIOUS).






