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Abstract
Introduction  and  objective:  Dexmedetomidine  is  a  potent  adrenergic  alpha-2  agonist,  and
analgesic,  sedative,  anxiolytic  and  sympatholytic.  Given  there  have  been  reports  of  dexmedeto-
midine associated  temperature  changes,  in  which  these  events  have  been  associated  with
complications,  our  objective  was  to  describe  both  temperature  increase  and  decrease,  dur-
ing the  intra  and  postoperative  period  (initial  24  hours),  and  factors  associated,  in  patients
who received  dexmedetomidine  for  anesthesia/sedation  in  the  surgical  suite.
Method: Retrospective  observational  study,  analyzing  charts  of  patients  ≥  18  years  submit-
ted to  anesthesia/sedation  with  dexmedetomidine,  between  1/1/2017  and  31/12/2017.  Upper
temperature  threshold  was  considered  ≥  37.8 ◦C,  and  lower,  <  35 ◦C.  The  association  with
dexmedetomidine  was  assessed  by  the  OMS/UMC  causality  system  and  by  the  Naranjo  algorithm.
Results: The  sample  included  42  patients  who  received  dexmedetomidine  and  whose  tem-
perature data  were  available,  with  predominance  of  men  26  (62%),  49.4/16.5  years  old
(mean/standard  deviation),  and  weight  65/35.8  kg.  None  of  the  patients  presented  intraopera-
tive temperature  equal  to  or  above  37.8 ◦C  or  below  35 ◦C.  During  the  postoperative  period,  one

◦ ◦
patient  presented  an  increase  ≥  37.8 C  (2.4%)  and  three,  temperature  decrease  <  35 C  (7%).

Surgery/anesthesia  time  and  exposure  time  to  dexmedetomidine  were  not  appropriate  linear

predictors  of  maximum  temperature.  Older  age  (p  <  0.01),  longer  exposure  to  dexmedetomi-
dine (p  <  0.05)  and  shorter  surgery  time  (p  <  0.01)  were  significant  linear  predictors  for  lower
minimum  temperature.

Abbreviations: MH, malignant hyperthermia; UMC, Uppsala Monitoring Centre; ICU, Intensive Care Unit; WHO, World Health Organization.
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Conclusions:  Increase  ≥  37.8 ◦C/decrease  <  35 ◦C  of  temperature  possibly  associated  with
dexmedetomidine  did  not  occur  in  the  intraoperative  period  and  had  a  low  frequency  during
the postoperative  period.
© 2021  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Edi-
tora Ltda.  This  is  an  open  access  article  under  the  CC  BY-NC-ND  license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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exmedetomidine  is  an  adrenergic  alpha-2  agonist  and
s  analgesic/sedative/anxiolytic/sympatholytic.1 It  is  fre-
uently  used  at  the  Intensive  Care  Unit  (ICU)  for  mild
edation/ventilation  weaning,  and  at  the  surgical  suite
s  a  sedative/adjuvant,  to  decrease  consumption  of  opi-
id/inhalation  agents.1,2 Patients  sedated  with  dexmedeto-
idine  wake  up/cooperate  when  asked  and  high  doses  do

ot  result  in  respiratory  depression.1 The  main  side  effects
re  hypotension/bradycardia.1

Both  temperature  decrease  and  increase  have  been  asso-
iated  with  dexmedetomidine.2---8 Temperature  decrease
ould  be  due  to  the  agonist  action  at  the  central  alpha-2

eceptor,  reducing  vasoconstriction/tremor  thresholds  and
hysiological  responses  to  increase  in  body  temperature.1,8,9

lasma  concentration  of  dexmedetomidine  of  0.8  ng.mL-1

educes  the  tremor  threshold  to  roughly  34 ◦C.9 Increase
n  temperature  would  result  from  change  in  thermoreg-
lation  (slight  increase  in  sudoresis  threshold)  and/or
rom  immunological  response  (allergic  febrile  reaction  to
rug).2---7,10 Increased  temperatures  did  not  correlate  to
alignant  hyperthermia  (MH),  given  there  were  no  signs

f  hypermetabolism;  moreover,  patients  susceptible  to
H  anesthetized  with  dexmedetomidine  did  not  present
haracteristic  presentation/complications.11,12 Additionally,
exmedetomidine  is  an  option  for  patients  susceptible  to  MH
nd  allergic  to  egg  protein,  contraindicating  propofol.11

Detailed  data  on  the  effect  at  temperature  of
exmedetomidine  administered  during  general  anesthesia
n  adults  are  scarce.  A  Cochrane  Review13 on  alpha-
drenergics  to  prevent  shivering  after  general  anesthesia
mphasizes  that  it  is  not  possible  to  establish  a  relation-
hip  between  dexmedetomidine  and  temperature  decrease
ecause,  of  the  seven  articles  analyzed,  two  did  not  refer
emperature  and  only  one  reported  the  frequency  of  tem-
erature  decrease  (44.1%).14 In  the  four  other  articles,
here  was  a  decrease  in  temperature  with  dexmedeto-
idine,  but  two  articles  did  not  provide  details  on  the

tatistical  study,15,16 one  article  reported  no  difference
etween  groups  without/with  dexmedetomidine,17 and
nother  referred  more  pronounced  decrease  in  temper-
ture  in  the  group  with  dexmedetomidine,  only  during
he  postoperative  period.18 Additionally,  a  retrospective
tudy  on  the  effect  of  dexmedetomidine  on  postoper-
tive  inflammation  after  percutaneous  nephrolithotomy
howed  a  significant  decrease  in  fever/systemic  inflamma-
ory  response  syndrome.19 Finkel  (2007)  reported  decrease

n  temperature  while  using  dexmedetomidine  at  the  ICU  on
eonates.8

Regarding  temperature  increase  associated  with
exmedetomidine,  data  come  from  ICU  studies2---5,7 or

m
E
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b

23
xperimental  models,  in  addition  to  a  report  on  anesthesia
f  a  child  with  suspected  MH  in  the  absence  of  trigger-
ng  agents.6 Dogs  anesthetized  with  sevoflurane/opioid
ersus  sevoflurane/dexmedetomidine  presented  both
ncrease  and  decrease  in  temperature  in  both  groups,
ut  with  no  significant  difference,  both  in  the  intra  and
ostoperative  periods.20 In  rodents,  temperature  was
ignificantly  lower  with  isoflurane  than  with  dexmedeto-
idine/ketamine/midazolam  and  more  animals  had

emperature  decrease  with  isoflurane,  leading  the  authors
o  propose  that  dexmedetomidine  could  protect  against
kin  heat  loss  by  peripheral  vasoconstriction,  and  preserve
entral  temperature  by  central  blood  redistribution.21

Thus,  there  is  a  gap  in  detailed  studies  on  the
ffects  of  dexmedetomidine  on  temperature  during  the
ntra/postoperative  period.

bjective

o  describe  both  increase  and  decrease  in
ntra/postoperative  temperature  variation  (initial
4  hours),  and  factors  associated,  in  patients  receiv-
ng  dexmedetomidine  for  anesthesia/sedation  at  the
urgical  suite.

ethods

he  study  was  performed  in  compliance  with  the  Code
f  Ethics  of  the  World  Medical  Association  (Declaration  of
elsink),  approved  by  the  Ethics  and  Research  Commit-
ee  (CAAE  08688512.0.0000.5505;  115.960,  05/OCT/2012),
nd  given  it  was  a  retrospective  study,  informed  consent
as  waived.  Following  STROBE  guidelines,  an  observational

etrospective  study  was  performed  at  a tertiary  hospital,
n  patients  who  received  intraoperative  dexmedetomidine
t  the  surgical  suite  during  the  01/JAN/2017-31/DEC/2017
eriod.

First,  an  author  revised  the  electronic  database  of  anes-
hesia/medical  records  of  all  patients  included,  registering
aximum/minimum  temperature/temperature  amplitude
uring  the  intraoperative/initial  24  hours  of  the  postop-
rative  period.  Intraoperative  data  were  collected  from
he  anesthesia  record  and  postoperative  data  from  nursing
otes.  The  24-h  limit  was  based  on  detection  of  tempera-
ure  increase,  of  adult  ICU  patients,  up  to  24  hours  after
exmedetomidine,  and  normothermia  up  to  12  hours  after
iscontinuation.2 Inclusion  criteria  were  using  dexmedeto-

idine  and  availability  of  temperature  control  data.

xclusion  criteria  were  age  below  18  years  due  to  the  speci-
city  of  thermogenesis  in  children,  with  production  of  heat
y  brown  fat,  and  larger  body  surface  in  relation  to  mass.22
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the  intraoperative  period,  but  three  patients  (7%)  did  in  the
F.A.  Cruz,  L.F.  Falc

The  following  data  were  collected  from  charts:
emographics  (age/gender),  height-weight,  history  of  cur-
ent  condition  and  surgical  proposal,  previous  diseases,
edications  being  used,  type  of  anesthesia/sedation,

nesthetic  drugs  used,  beginning/end  of  procedures  (anes-
hesia/sedation,  surgery),  incidents/complications  from  the
eginning  of  anesthesia/sedation  to  discharge  from  post-
nesthesia  recovery,  maximum  and  minimum  temperature
ata.  Daytime  temperature  varies  between  36.5---37.5 ◦C
nd  values  <  36 ◦C  and  >  38 ◦C  mark  points  in  which  ther-
oregulation  is  compromised  and/or  surpassed  by  changes

n  environment  temperature/thermogenesis.22 To  amplify
ny  possible  association  between  dexmedetomidine  and
hange  in  temperature,  increase  in  temperature  ≥  37.8 ◦C
nd  decrease  in  temperature  <  35 ◦C  were  considered  as
imits.  Temperature  ≥  37.8 ◦C  was  adopted  to  define  accep-
able  limit  for  fever,  while  34.6 ◦C  was  the  temperature  that
nduced  thermoregulatory  response  of  peripheral  vasocon-
triction  in  normal  individuals  exposed  to  cooling.9,23

In  order  to  better  assess  the  relationship  between
exmedetomidine  and  change  in  temperature,  possible
nfectious/non-infectious  causes  of  temperature  increase
ere  considered.  The  association  between  dexmedetomi-
ine  and  temperature  increase/decrease  was  assessed  by
wo  algorithms:  World  Health  Organization  (WHO)/Uppsala
onitoring  Centre  (UMC)  system  for  standardized  case
ausality  assessment  and  Naranjo  algorithm.24,25 WHO-UMC
riteria  compare  the  drug-effect  relationship  in  question,
ith  a  table  of  pre-defined  statements  and  six  categories:
on-classifiable,  not  classified,  unlikely,  possible,  likely,  and
efined  (Supplementary  Material:  Table  1).24 The  Naranjo
cale  is  a  point  system  with  a  questionnaire  (0---13  points)
hat  classifies  the  drug-effect  relationship  in  four  cate-
ories:  doubtful  (0),  possible  (1---4),  probable  (5---8)  and
efinite  (≥  9)  (Supplementary  Material:  Table  2).25 Two  eval-
ation  methods  were  used  because  the  level  of  causality
as  been  reported  as  different  among  several  pharmacovig-
lance  algorithms.2

To  calculate  the  sample  size,  we  chose  the  increase  in
emperature  variable  because  it  is  less  studied/frequent.
ncrease  in  temperature  with  dexmedetomidine  was  con-
idered  as  occurring  in  up  to  6.5%  of  patients  in  previous
tudies  on  adults  in  the  ICU26;  thus,  in  order  to  repli-
ate  this  proportion  with  a  maximum  estimation  error  of
%  and  80%  level  of  confidence,  a  sample  of  40  patients
ould  suffice  (calculation  based  on  simple  random  sam-
le  without  replacement).  Categorical  data  were  described
s  absolute  (n)  and  relative  (%)  frequency,  and  continuous
nd  semi-continuous  gaussian  data,  as  mean  and  standard
eviation.  Data  were  checked  as  to  normality  by  the  K-S
istance  test.  Non-paired  t-test  was  used  to  compare  inde-
endent  samples.  Correlations  were  calculated/tested  by
he  Pearson  test.  To  better  check  the  relationship  between
se  of  dexmedetomidine  and  patient  temperature,  lin-
ar  regressions  were  performed  including  variables  that
resented  a  significant  correlation  on  the  Pearson  test.
ased  on  the  assumption  that  time  of  dexmedetomidine
nd  patient  temperature  correlate  in  a  linear  relationship,

inear  regression  was  performed  to  determine  how  much
ariation  in  patient  temperatures  would  be  explained  by
ime  of  use  of  dexmedetomidine,  surgery  time  and  age  in

p
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e
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ears,  separately.  Values  of  p  <  0.05  were  considered  signif-
cant.

esults

he  study  included  42  patients  who  received  dexmedetomi-
ine  during  the  intraoperative  period  and  with  temperature
ontrol  available,  49.4/16.5  years  old  (mean/standard  devi-
tion;  variation  19---81  years),  65/35.8  kg  (data  available  for
9  patients;  variation  42---115  Kg),  and  26  (62%)  men  and
6  women  (38%).  Seven  patients  who  received  intraoper-
tive  dexmedetomidine  were  excluded  due  to  unavailable
emperature  control  data.

Two  patients  (4.76%)  had  baseline  infectious  condi-
ions  (infectious  source  surgically  approached  at  pulmonary
etastases  and  pulmonary  infection).  None  of  the  patients
ere  septic.  Awake  intubations  were  performed  in  8  patients

19%).  Elective  procedures  prevailed  (36)  over  urgencies  (6).
entral  nervous  system  surgeries  were  more  frequent  (13),
ollowed  by  head/neck  (8),  gastrointestinal  (5),  orthopedic
4),  ENT  (3),  vascular  (2),  urology  (2),  plastic  (2),  ophthal-
ology  (1),  gynecology  (1),  and  heart  (1).  The  abdominal

avity  was  opened  in  three  surgeries  (7.14%),  and  none  of
he  thoracic  cavity.  None  of  the  patients  used  extracorporeal
irculation  or  had  burns.  One  patient  died  at  the  hospital
1  days  after  the  procedure.  Mean  time  to  discharge  after
urgical  procedure  was  3.46/3.29  days  (variation  1---14  days).

Dexmedetomidine  was  used  as  sedation  in  nine  cases
21%)  and  as  anesthesia  adjuvant  in  the  other  33  (25
lso  received  isoflurane,  opioid  and  propofol;  seven,  opi-
id  and  propofol;  and  one,  local  anesthetic).  As  adjuvant,
exmedetomidine  was  used  alone  in  76.2%,  associated
ith  clonidine  in  7.1%,  and  to  ketamine  in  16.7%  of
ases.  Dexmedetomidine  was  used  for  202.73/150.9  min-
tes  (range  30---660  minutes),  at  the  dose  of  0.47/0.09
icrograms.kg-1.h-1 (range  0.3---1).
Temperatures  were  measured  during  anesthe-

ia/sedation  with  an  esophageal  thermometer  and,  at
he  postoperative  period,  with  an  axillary  thermometer.
ll  patients  used  thermal  blankets  adjusted  to  38 ◦C  for
arming  after  general  anesthesia  induction  or  beginning
f  sedation.  None  of  the  patients  were  cooled  down.
mong  maximum  temperatures,  highest  was  37.9 ◦C,
nd  lowest,  35.6 ◦C  (mean  36.7/0.54 ◦C)  (Fig.  1).  Among
inimum  temperatures,  highest  was  36.6 ◦C  and  lowest,

4.6 ◦C  (mean  35.6/0.56 ◦C).  The  widest  temperature  range
maximum  temperature  minus  minimum  temperature)  on
he  same  patient  was  2.9 ◦C,  and  the  lowest,  1 ◦C  (mean
.03/0.61 ◦C).

None  of  the  patients  presented  temperature  increase
 37.8 ◦C  during  the  intraoperative  period,  and  only  one
atient  presented  temperature  increase  ≥  37.8 ◦C  in  the
ostoperative  period.  The  correlation  between  increase  in
emperature  ≥  37.8 ◦C  and  use  of  dexmedetomidine  for  this
atient  was  considered  as  possible  by  the  WHO-UMC  causal-
ty  system,  and  by  the  Naranjo  algorithm  (Table  1).

None  of  the  patients  had  a  temperature  <  35 ◦C  during
ostoperative.  For  these  patients,  the  correlation  between
emperature  <  35 ◦C  and  using  dexmedetomidine  was  consid-
red  as  possible  by  the  WHO-UMC  causality  system  for  three,

4
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Figure  1  Histogram  of  distribution  of  maximum  temperature  for  the  entire  sample  and  by  gender.

Table  1  Patient  with  temperature  ≥  37.8 ◦C  or  <  35 ◦C  in  postoperative  period.

Patient  Change  Temp.
value

Who-UMC  Naranjoa

Classification  Conclusive  reports
previous  to
current  reaction
(yes:  +1,  no:  0)

Adverse  event
emerged  after
medication  (yes:
+2;  no:  −1)

There  were  other
possible  causes  for
reaction  (yes:  −1,
no:  +2)

1  Temp.
≥37.8 ◦C

37.9  Possible  Possibleb

2  points
Yes  (+1)  Yes  (+2)  Yes  (-1):  infection

2 Temp.
<35 ◦C

34.8  Possible  Possibleb

2  points
Yes  (+1)  Yes  (+2)  Yes  (-1):  inhalation

anesthetic/
propofol/opioid

3 Temp.
<35 ◦C

34.6  Possible  Probablec

5  points
Yes  (+1)  Yes  (+2)  No  (+2)

4 Temp.
<35 ◦C

34.8  Possible  Possibleb

2  points
Yes  (+1)  Yes  (+2)  Yes  (-1):  inhalation

anesthetic/
propofol/opioid

Temp., Temperature; WHO-UMC, World Health Organization (WHO)/Uppsala Monitoring Centre (UMC) system for standardized case
causality assessment: ‘‘Possible’’ on Who-UMC is equivalent to ‘‘event or abnormal lab test with reasonable time relationship with drug
ingestion, but also can be explained by other conditions or medications, and at sites where information of medication withdrawal may
be absent or not very clear’’.

a Naranjo: only questions that comprise point score were listed; questions that did not have points were not listed, that is, value was
zero.

b ‘‘Possible’’ on the Naranjo scale is equivalent to 1---4 points.

c ‘‘Probable’’ on the Naranjo scale is equivalent to 5---8 points.

23
5



ão,  

a
f
d
w
e
n
i
t
h

b
(
a
y
L
p
5
(
n
v
g
g
a

p
t
h
c
s
p
a
p
p
t
(
r
a
(

u
p
e
r
t
d
s
t
t
a
m
t
t
t
t
t
m

D

W
t

t
o
s
a
s

t
i
p
h
m
i
o
m
v
t
m
m
t
o
p
a
c
e
o
s
t
(
c
l

d
s
d
t
m
3
d
c
s
m
t
o
s
a
t
d

S
e
t
i
p
B
i
o
c
i

F.A.  Cruz,  L.F.  Falc

nd  by  the  Naranjo  algorithm,  as  possible  for  two  and  likely
or  one  (Table  1).  The  relationship  between  temperature
ecreases  and  dexmedetomidine  was  classified  as  possible
hen  there  were  other  medications/scenarios  that  could
xplain  the  increase/decrease  in  temperature.  Additionally,
one  of  the  patients  presented  a  temperature  <  36 ◦C  dur-
ng  the  intraoperative  period,  but  20  patients  presented  a
emperature  of  35---35.9 ◦C  in  the  initial  24  postoperative
ours.

There  was  no  difference  in  maximum  temperature
etween  females  (36.8/0.5 ◦C)  and  males  (36.6/0.5 ◦C)
non-paired  t-test,  p  =  0.15)  (Fig.  1),  nor  between  patients
ged  up  to  49  years  (36.8/0.1 ◦C)  and  those  above  50
ears  or  more  (36.6/0.1 ◦C)  (non-paired  t-test,  p  =  0.19).
ikewise,  there  was  no  difference  between  minimum  tem-
erature  between  sexes  nor  between  patients  above/below
0  years.  There  was  no  significant  difference  in  minimum
respectively  35.49/0.16 ◦C  vs.  35.68/0.93 ◦C;  p  =  0.19,
on-paired  t-test)  or  maximum  temperature  (36.64/0.12 ◦C
s.  36.68/0.1 ◦C;  p  =  0.33,  unpaired  t-test)  between  the
roup  that  only  received  dexmedetomidine  (n  =  9)  and  the
roup  in  which  dexmedetomidine  was  associated  with  other
nesthetics  (n  =  33).

The  period  of  use  of  dexmedetomidine  presented  a  low
ositive  correlation  with  maximum  temperature  (correla-
ion  coefficient  r  =  0.3;  p  <  0.05;  Pearson  correlation),  and
igh  correlation  with  surgical  time  (r  =  0.7;  p  <  0.05;  Pearson
orrelation)  (Fig.  2;  Table  2).  Maximum  temperature  pre-
ented  a  low  positive  correlation  with  surgery  time  (r  =  0.3;

 <  0.05;  Pearson  correlation)  and  with  minimum  temper-
ture  (r  =  0.3;  p  <  0.05;  Pearson  correlation),  but  a  high
ositive  correlation  with  temperature  amplitude  (r  =  0.7;

 <  0.05;  Pearson  correlation)  (Table  2).  Minimum  tempera-
ure  presented  a  low  positive  correlation  with  surgery  time
r  =  0.3;  p  <  0.05;  Pearson  correlation),  low  negative  cor-
elation  with  age  (r  =  0.3;  p  <  0.05;  Pearson  correlation)
nd  high  negative  correlation  with  temperature  amplitude
r  =  0.7;  p  <  0.05;  Pearson  correlation)  (Fig.  3;  Table  2).

Linear  regression  of  temperature  as  a  function  of  time
sing  dexmedetomidine,  surgery  time  and  age  (Table  3)
resented  a  variance  inflation  rate  (VIF)  <  10  (1.04---2.44),
xcluding  the  possibility  of  collinearity.  Analyzing  first  the
egression  in  which  the  variable  explained  is  maximum
emperature,  Table  3  shows  that  both  surgery  time  and
exmedetomidine  time  and  age  did  not  have  a  statistically
ignificant  relation  with  maximum  patient  temperature.  In
urn,  when  analyzing  minimum  temperature  of  patients,
ime  using  dexmedetomidine  was  observed  to  have  a  neg-
tive  relationship  with  minimum  patient  temperature  (the
ore  time  using  dexmedetomidine,  lower  minimum  patient

emperature).  A  similar  relationship  was  found  for  age,
hat  is,  older  individuals  had  lower  temperatures.  In  turn,
he  longer  surgery  time,  higher  the  minimum  tempera-
ure.  There  was  no  statistically  significant  relationship  of
he  variable  dexmedetomidine  alone/associated  with  mini-
um/maximum  temperature.
iscussion

e  detected  both  temperature  >  37.8 ◦C  and  <  35 ◦C  in  less
han  10%  of  the  sample.  In  the  present  statistical  modeling,

i
e
t
o
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emperature  decrease  could,  independently,  be  due  to  both
lder  age  and  more  time  using  dexmedetomidine  and  longer
urgery  time.  On  the  other  hand,  increase  in  temperature
pparently  depends  on  joint  action  of  dexmedetomidine  and
urgery  time.

Sessler  (2008)  underscored  that  individuals  without
hermoregulation  problems  would  not  present  decrease
n  temperature  only  due  to  factors  such  as  low  tem-
erature  of  the  operating  room,  exposure  of  cavities,
emorrhage/transfusion,  previous  conditions  (ASA  3---4),
alnutrition,  neuropathies  and  older  age.10,22 Decrease

n  intraoperative  temperature  would  imply  in  inhibition
f  thermoregulation  by  anesthetics  such  as  dexmedeto-
idine,  with  consequent  lower  threshold  for  tremor  and

asoconstriction,  loss  of  heat  from  central  compartment
o  periphery  by  vasodilation,  and  up  to  30%  decrease  in
etabolism.10,22 This  would  explain  our  findings  of  lower
inimum  temperatures  associated  with  longer  exposure

ime  to  dexmedetomidine  when  we  isolated  the  effects
f  surgery  time  and  age.9 Additionally,  mechanisms  that
redisposed  to  temperature  decrease  during  anesthesia
pparently  would  stand  out  in  relation  to  those  that  would
ause  temperature  increase  by  dexmedetomidine,  a  differ-
nt  scenario  from  the  studies  performed  at  ICU.  Prevention
f  temperature  decrease  is  warranted  by  associated  risks,
uch  as  coagulopathy  (platelet/coagulation  factors  dysfunc-
ion),  delay  in  anesthesia  recovery,  cardiac  complications
increased  noradrenaline,  arterial  hypertension,  and  tachy-
ardia),  shift  in  the  hemoglobin  dissociation  curve  to  the
eft,  and  higher  incidence  of  surgical  wound  infection.10

A  series  of  200  ICU  patients  on  dexmedetomidine
etected  a  temperature  increase  of  nine,  on  average  after
ix  hours  (range  4---10  hours)  from  initial  dexmedetomi-
ine  at  a mean  dose  of  1.0  mcg.kg-1.  h-1 (0.8---1.3),  with  a
emperature  decrease  after  discontinuation  of  dexmedeto-
idine  to  ≤  38.5 ◦C,  on  average  in  3  hours  (1---8),  and  to  ≤

8.0 ◦C  after  4  hours  (3---9).2 Authors  have  suggested  that
exmedetomidine  could  be  associated  with  occurrence  of
linically  relevant  temperature  increases.2 Grayson  et  al.
howed  a  significant  correlation  between  using  dexmedeto-
idine  at  the  ICU  and  increased  temperatures,  mainly  in

he  postoperative  period  of  cardiac  procedures  and  of  the
bese.27 The  same  correlation  was  not  found  in  the  present
tudy  on  intraoperative  use  of  the  medication,  although,  in
greement  with  Grayson  et  al.,  we  also  detected  maximum
emperature  increase  associated  with  long  exposure  time  to
exmedetomidine.27

Malignant  Hyperthermia  (MH)  and  Neuroleptic  Malignant
yndrome  (NMS)  should  be  considered  as  part  of  the  differ-
ntial  diagnosis  in  any  fever  of  unknown  origin.  However,
emperature  increase  associated  with  dexmedetomidine
s  different  because  high  creatinoquinase  is  not  always
resent,  and  symptoms  tend  to  stop  after  its  interruption.27

eside  external  factors  that  can  increase  temperature,
nfection  can  explain  temperature  increase,  as  is  the  case
f  the  patient  with  postoperative  fever  and  infection  in
ervical  metastases.  The  relationship  between  temperature
ncreases  and  dexmedetomidine  was  classified  as  possible

n  this  patient,  because  there  is  another  disease  that  could
xplain  temperature  increase.  Increased  temperature  due
o  drugs  is  a  challenge  for  diagnosis,  that  frequently  is
nly  made  by  exclusion,  with  time/resources  spent  in  cul-
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Figure  2  Dispersion  and  linear  prediction  of  maximum  temperature,  minimum  temperature,  and  temperature  amplitude,  by  age.

Table  2  Pearson  correlation  matrix  of  variables  of  interest  (values  refer  to  correlation  coefficients  r).

Correlation  Maximum
T.

Minimum
T.

Temperature
ampli-
tude

Age  Surgery
time

Dexmedetomidine
use  time

Concentration  of
dexmedetomidine

Maximum  T.  1  ---  ---  ---  ---  ---
Minimum T.  0.3310b 1  ---  ---  ---  ---
Temperature  amplitude  0.5964c 0.5600c 1  ---  ---  ---
Age -0.0848  -0.3654b 0.2291  1  ---  ---
Surgery time  0.3702b 0.3344b 0.0405  0.0498  1  ---
Dexmedetomidine  use

time
0.3699b 0.1185  0.2239  -0.042  0.7089c 1

Concentration  of
dexmedetomidine

-0.0935  0.1855  -0.2291  -0.3205  -0.079  -0.2372  1

T., Temperature.

t
b
e

s
f
o
t
a
f

t
m
t
i
i
c

b p < 0.05.
c p < 0.01.

ures/antibiotics;  with  a  subjacent  infection,  the  diagnosis
ecomes  even  more  difficult  and  sometimes  is  not  made,
ven  during  follow-up.

Measures  to  minimize  temperature  decrease  in  anesthe-
ia/sedation,  such  as  thermal  blankets,  are  confounding
actors  in  the  present  study,  by  limiting  the  occurrence

f  intraoperative  temperature  decrease.  Longer  surgery
ime  associated  with  higher  minimum/maximum  temper-
tures  suggest  that  using  a  blanket  may  be  a  prevailing
actor  in  this  relationship.  Another  confounding  factor  in

c
o
u
n

23
he  present  study  was  using  distinct  temperature  measuring
ethods,  esophageal  at  the  surgical  suite  and  skin  in  the  ini-

ial  24  postoperative  hours;  thus,  despite  the  reliability  of
ntraoperative  temperatures,  they  can  be  underestimated
n  the  postoperative  period.  Skin  temperature  has  a  low
orrespondence  with  esophageal  temperature,  more  effi-

ient  because  it  is  closer  to  central  temperature.28 Lack
f  data  on  temperature  measurements  in  all  patients  who
sed  dexmedetomidine  limited  our  work  by  decreasing  the
umber  of  cases  analyzed.  Additionally,  this  study  has  limita-

7
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Figure  3  Dispersion  and  linear  prediction  of  maximum  temperature,  minimum  temperature,  and  temperature  amplitude,  by  time
using dexmetedomidine.

Table  3  Linear  regression  of  maximum  temperature  and  minimum  temperature  in  relation  to  dexmedetomidine  use  time,
surgical time,  age  (standard  deviation  between  parentheses).  Additionally,  control  was  performed  by  variable  dexmedetomidine
alone or  associated  to  other  anesthetics.

Variables  Temperature  (degrees  Celsius)

Maximum  Minimum

Dexmedetomidine  use  time  (minutes)  0.0001  (0.00079)  -0.0014a (0.0007)
Surgical Time  (minutes)  0.00143  (0.00067)  0.0018b (0.0006)
Age (years)  -0.005  (0.0051)  -0.0139b (0.00454)
Single/Associated  Dexmedetomidine  0.1694  (0.663)  -0.471  (0.591)
Single/Associated  Dexmedetomidine  and  Dexmedetomidine  use  time  (minutes)  0.0041(0.005)  0.0036  (0.004)
Single/Associated  Dexmedetomidine  and  Surgical  Time  (minutes)  -0.0029  (0.0024)  0.0004  (0.0021)
R2 0.23  0.36

t
s
d
p
b
t
r
p
i
n
t

s
f
r
w
t
c
t

a p < 0.05.
b p < 0.01.

ions  due  to  its  retrospective  method,  with  a  heterogeneous
ample  as  to  variables  such  as  type  of  surgical  proce-
ure,  without  monitoring/anesthesia  protocol  established
reviously,  with  anesthesia/sedation  performed/registered
y  different  anesthesiologists,  and  without  room  tempera-
ure  control.  In  order  to  better  determine  the  cause-effect
elationship,  it  would  be  important  to  perform  future
rospective  studies,  controlling  all  variables.  However,

nformation  from  the  present  study  is  important  for  aware-
ess  on  the  topic  and  to  provide  data  for  prospective  studies
o  base  themselves  on,  mainly  to  calculate  sample  size.

a
i
N

23
The  major  temperature  variation  found  for  patients  in  our
tudy  can  be  related  to  a  wider  interval  between  thresholds
or  response  to  cold/heat  which  is  inducted  by  anesthetics,
anging  from  0.2---0.4 ◦C  to  2---4 ◦C.22 Temperature  variations
ith  dexmedetomidine  could  lead  to  considering  monitoring

emperature  during  its  use.  The  Federal  Medical  Coun-
il  recommends  determining  temperature  and  the  means
o  assure  normothermia,  for  procedures  above  60  minutes

nd,  regardless  of  procedure  duration  in  high-risk  scenar-
os  (premature,  newborn,  previous  history  of/risk  of  MH  and
MS).29
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Although  maximum  temperature  presented  a  significant
ositive  correlation  with  surgical  time  and  exposure  to
exmedetomidine,  these  variables  were  not  significant  on
he  linear  regression,  indicating  that  they  are  not  appropri-
te  independent  linear  predictors  of  maximum  temperature.
n  the  other  hand,  age,  surgery  time  and  exposure  time
o  dexmedetomidine  were  significant  linear  predictors  for
inimum  temperature,  in  that  older  age  and  longer  time

f  exposure  to  dexmedetomidine  related  to  lower  mini-
um  temperatures,  while  longer  surgery  time  was  linked

o  higher  minimum  temperatures.  These  results  should  be
een  parsimoniously,  because  it  is  not  possible  to  infer  on
ausality,  and  because  the  magnitude/direction  of  these
ffects  can  vary  when  controlling  for  other  characteristics  of
atients/procedures.  Moreover,  the  number  of  observations
as  low,  with  little  variability,  and  the  coefficients  found
ere  low,  indicating  a  weak  relationship  among  variables.

The  significant  relationship  between  older  age  and  lower
aximum/minimum  temperature  is  explained  by  less  effi-

ient  central  thermoregulation  for  the  elderly  than  for  young
dults,  because  of  decreased  baseline  metabolism,  muscu-
ar  mass,  tremors,  sensitivity  to  cold  and  vasoconstrictor
esponse.10,30 The  vasoconstriction  threshold  from  60---80
ears  falls  1 ◦C  in  comparison  to  30---50  years.22 Dexmedeto-
idine  use  may  need  more  care  in  the  elderly  because  of

xacerbation  of  the  trend  to  decrease  temperature,  espe-
ially  in  the  postoperative  period,  when  the  patient  is  not
ubject  to  temperature  monitorig  and  control  implemented
y  the  anesthesiologist.

onclusion

one  of  the  patients  presented  increase  ≥  37.8 ◦C/decrease
 35 ◦C  in  intraoperative  temperatures.  Increase  ≥
7.8 ◦C/decrease  <  35 ◦C  in  postoperative  temperatures  pos-
ibly  associated  with  dexmedetomidine  (OMS/  UMC  causality
ystem,  Naranjo  algorithm)  presented  a  low  frequency.
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