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Abstract

Purpose: Dexmedetomidine (DEX) loading can cause blood pressure (BP) elevation, but decrease BP too. Anesthetic
performance will improve if we better understand the effects beforehand. We performed factor analysis to determine BP
changes in different patients affected by DEX loading.

Methods: DEX was administered to patients for sedation in the intensive care unit (ICU), emergency room (ER), operating room
(OR), or as an adjunct to anesthesia in the OR. The DEX loading dosage was 1 µg/kg for 10 min. Factor analysis was
performed to investigate what factors influence the effect of DEX on systolic BP (SBP).

Results: Forty-five patients received DEX for sedation (21 in OR, 10 in ER, and 14 in ICU) and 17 patients received DEX for
adjuvant anesthetics. SBP in 25, 14, and 23 patients was elevated, unchanged, and decreased, respectively. Observed factors
which had a correlation with SBP change were elective administration, general condition, stress/pain, pre-SBP, and combined
anesthetic use.

Conclusion: BP change with DEX loading can be predicted to some extent. SBP in stressed patients tended to decrease and in
anesthetized patients tended to increase.

INTRODUCTION

Because the distribution volume of dexmedetomidine (DEX)
is large, a loading dose is needed to achieve rapid onset.[1]
However, a loading dose of DEX can not only cause an
elevation of blood pressure (BP), but also a decrease of BP,
which may lead to a critical condition.[2-4] If we can predict
the changes in BP, prophylaxis and/or treatment for
hypertension and hypotension because of DEX loading
becomes possible. Therefore, we evaluated observed factors
that affect the change in BP due to DEX loading using factor
analysis, which is a form of multivariate analysis. 

MATERIALS AND METHODS

Patients

The subjects were 6-months-consecutive adult patients who
received DEX administrated by only one anesthesiologist.
The purpose of administration of DEX is not only on-label-
use-sedation in the intensive care unit (ICU) and for
procedural sedation, but also off-label use, including as an
adjunct of anesthetics. Off-label use of DEX was approved

and monitored by the Research Ethics Committee of
Asahikawa Medical University (AMU), with written
informed consent obtained from each patient.

DEX administration and acquisition of vital data

For the loading dose, 1 µg/kg of DEX was administered for
10 min, followed by continuous infusion at 0.4 µg/kg/h.
Non-invasive BP was measured using a BP cuff before
administration of DEX and every 2 min for 16 min after the
start of DEX loading administration. Hypertension was
defined as a maximum systolic blood pressure (SBP) >180
mmHg or a ≥30% increase from baseline. Hypotension was
defined as a minimum SBP <80 mmHg or ≥30% decrease
from baseline. The patients who had hypertension within 16
min were classified into the elevated group (E group). The
patients who had hypotension within 16 min were classified
into the decreased group (D group). The patients who had
neither hypertension nor hypotension within 16 min were
classified into the unchanged group (U group).
Pharmacological treatment using ephedrine, phenylephrine,
and nicardipine was performed when hypertension and
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hypotension occurred.

Observed data used for factor analysis and statistical analysis

The following four characteristics of patients were used for
analysis: age, gender (0 for male, 1 for female), height, and
weight. The following five characteristics of patients’ status
at DEX administration were used for analysis: emergency (0
for elective, 1 for emergency), general condition (0 for good,
1 for poor), stress and/or pain (0 for absent, 1 for present),
combined anesthetic use (0 for no anesthetics received, 1 for
inadequate antecedent anesthetics received, and 2 for
sufficient anesthetics). The effect of DEX on SBP was also
used for analysis (-1 for hypotension, 0 for unchanged BP,
and 1 for hypertension). Factor analysis, which is a form of
multivariate analysis, was performed to determine the
observed factor/s that affect BP change due to loading
administration of DEX. Principal factor analysis and promax
rotation were performed for factor analysis, and the factor
number was determined using eigenvalues and a scree plot. 

RESULTS

Indication for administration of DEX and patients’
demographic characteristics

Indication for administration of DEX is shown in Table 1.
DEX was administered for sedation in 45 patients (21 in the
operating room, 10 in the emergency room, and 14 in ICU).
Seventeen patients received DEX as an anesthetic adjuvant
during surgery. The patients’ demographic characteristics
and condition before administration of DEX is shown in
Table 2. Administration of DEX elevated, did not change,
and decreased the SBP in 25, 14, and 23 patients,
respectively.

Correlation matrix

A correlation matrix is shown in Table 3. DEX
administration in an emergency situation tended to decrease
SBP. SBP in patients in poor condition tended to be
decreased. SBP in patients who were stressed and/or felt
pain tended to be decreased. DEX administration tended to
decrease high SBP present before the administration of
DEX. SBP in patients who received sufficient anesthetics
tended to be increased.

Factor pattern matrix after oblique rotation

Factor pattern matrix after oblique rotation is shown in Table
4. Observed data that affected Factor 1 were emergency,
general condition, stress and/or pain, SBP, combined

anesthetic use and effects of DEX on SB. Observed data that
affected Factor 2 were gender, height, and weight. Observed
data that affected Factor 3 were age and emergency.

DISCUSSION

Observed data effect on SBP

            DEX has two sites of action: the central nervous
system and peripheral blood vessels.[5-7] BP decreases
when DEX acts on the central nervous system, and increases
due to a direct vasoconstrictive effect on peripheral blood
vessels. A patient’s condition determines which site is more
affected. For example, since peripheral blood vessels in
patients with hypovolemia or pain are sufficiently
constricted, SBP can decrease due to DEX sedation. In
contrast, because the sedative effect is masked in patients
who receive sufficient anesthetics, the vasoconstrictive
effect will be pronounced. In this study, SBP in patients who
received DEX in an emergency situation tended to decrease.
Since these patients were releasing many internal
catecholamines, DEX decreased SBP. Likewise, as patients
in a poor general condition also had increased catecholamine
levels, BP tended to decrease. A previous study also
demonstrated that excessive tension due to arrival at OR
increased BP, but this was decreased by DEX
administration.[8] Because patients with subarachnoid
hemorrhage or aortic dissection experienced pain, DEX
decreased SBP in all cases. Although an increase in BP is
taboo in these patients, DEX can be useful sedative in those
patients.

Common factors created by factor analysis affecting SBP

Factor 1 seemed to represent a poor condition in patients. A
poor condition and pain/stress had high factor loading. In
contrast, combined anesthetic use had negative factor
loading. Moreover, SBP before DEX loading had high factor
loading because SBP was elevated by pain and stress.

Factor 2 seemed to represent physique. Male gender, height,
and weight had high factor loading. However, Factor 2 had
hardly any effect on DEX and SBP. Factor 3 seemed to
represent the degree of emergency. Elective surgery was
undertaken in patients of advanced age. However, these
factors had little influence on the effect of DEX on SBP.

Limitation and future research

            The chief limitation of this study is that the study
population was limited to specific patients. Further studies
may be required to examine which observed factors
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influence the effect of DEX on SPB. For example, since SBP
in patients with stress/pain tended to be high, loading of
DEX tended to decrease SBP. However, SBP would have
decreased further in more severe patients, such as those with
severe heart failure or massive hemorrhage. Further studies
are required to predict SBP change due to DEX loading. 

CONCLUSION

SBP changes by DEX are predictable to some extent. SBP in
patients in a poor condition or who were stressed or in pain
was decreased by DEX loading. SBP elevated by tension
was decreased by DEX loading. DEX loading decreases SBP
because anesthetic agents mask the sedative effect of DEX. 

Table 1

Indication for administration of DEX

Table 2

Patient demographics and condition before administration of
dexmedetomidine

Table 3

Correlation matrix

Table 4

Factor pattern matrix after oblique rotation
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