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Intravenous famotidine does not always change core temperature

during general anesthesia
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Abstract

It has been reported that oral premedication with the H,
receptor antagonist famotidine augmented intraoperative
hypothermia. We again investigated whether the H, receptor
antagonist famotidine significantly affected body temperature
during open abdominal surgery under general anesthesia. We
studied 20 female patients undergoing elective gynecological
surgery. Participating patients were assigned randomly to one
of two regimens: (1) 10 ml saline given intravenously just
before induction of general anesthesia or (2) 20 mg famoti-
dine in 10 ml saline given just before induction of general
anesthesia. General anesthesia was induced by 2 mgkg™ pro-
pofol and 0.1 mg-kg™' vecuronium. After tracheal intubation,
anesthesia was maintained with sevoflurane (1%-2%) in
nitrous oxide (2 I'min™") and oxygen (1 I'min™") along with 1-
2 ug'kg" fentanyl as needed. Tympanic temperature (Trym)
was measured as the core temperature, and arteriovenous
perfusion of the fingertip was evaluated using the forearm-
minus-fingertip skin-surface temperature gradient (Grad,).
Ty, gradually and significantly decreased in both groups
during anesthesia, and no significant differences in these
values were observed between the two groups. Grad, , did not
differ significantly between the two groups during anesthesia.
We conclude that intravenous famotidine does not always
change the core temperature during general anesthesia.
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Although intraoperative hypothermia results, in most
cases, from anesthetic-induced inhibition of thermo-
regulatory control [1], many other factors also influence
intraoperative temperature. There is a possibility that
histamine plays some role in the central thermoregula-
tory pathways [2], and Hirose et al. [3] reported that
oral premedication with the H, receptor antagonist
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famotidine (40 mg) augmented intraoperative hypo-
thermia. However, there is a report that the H,
receptor, but not the H, receptor, has some role in
thermoregulatory control [4], and we have no clinical
experience of H, receptor antagonist-induced hypother-
mia. We therefore again investigated whether the H,
receptor antagonist famotidine significantly affected
body temperature during general anesthesia.

With the approval of the Committee on Human
Research at our institution, we studied 20 female
patients (American Society of Anesthesiologists [ASA]
physical status I or II, aged 20-60 years) undergoing
elective and open abdominal gynecological surgery.
Patients with preoperative fever, evidence of current
infection, thyroid disease, or dysautonomia were
excluded from the study. Participating patients were
assigned randomly to one of two regimens: (1) 10 ml
saline given intravenously (i.v.) just before induction of
general anesthesia (control group) or (2) 20 mg famoti-
dine in 10 ml saline given i.v. just before induction of
general anesthesia (famotidine group). General anes-
thesia was induced by an i.v. injection of propofol
(2mgkg™"), and muscle paralysis was facilitated with
vecuronium (0.1 mgkg™'). After tracheal intubation,
anesthesia was maintained with sevoflurane (1%-2%)
in nitrous oxide (2 I'min~") and oxygen (1 I'min™") along
with 1-2 ug-kg"' fentanyl as needed. Patients were
mechanically ventilated to maintain end-tidal CO, near
35 mmHg. All i.v. fluids were warmed to 37°C and room
temperature was kept near 23°C. Temperatures were
monitored at the right tympanic membrane, forearm,
and fingertip at 10-min intervals, using Mon-a-therm
thermocouples and Model 6500 digital thermometers
(Tyco Anesthesiology Products, St. Louis, MO, USA).
Tympanic temperature (Ty,,) was measured as the core
temperature, and arteriovenous perfusion of the finger-
tip was evaluated using the forearm-minus-fingertip
skin-surface temperature gradient (Grad,,). Elapsed
time 0 was defined as the start of anesthetic induction.
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Table 1. Patient characteristics and intraoperative data
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Control group (n = 10)

Famotidine group (n = 10)

Age (years) 4+ 11 44 £15
Height (cm) 1576 160 + 7
Weight (kg) 5616 6219
BSA (m%) 1.6 £0.1 1.7+£0.1
Duration of anesthesia (min) 149 £ 14 141 +11
Duration of operation (min) 117 £8 116 + 11
Amount of bleeding (g) 229 + 162 207 £ 143
Urinary volume (ml) 280 + 110 256 + 123
Volume of fluid transfusion (ml) 1680 = 420 1610 = 316
Data values are expressed as means + SD. There were no significant differences between the groups
BSA, body surface area
Trym (°C) Grad,¢ (°C)
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Fig.1. Changes in tympanic temperature (7',) during general
anesthesia. Data values are expressed as means + SD; n = 10
in each group. Elapsed time 0, The start of anesthetic induc-
tion. Ty, was significantly decreased by anesthetic induction,
and there were no significant difference in these values
between the groups at the same elapsed times

Demographic and morphometric characteristics were
compared using the unpaired ¢-test. Temperatures were
compared with repeated-measures analysis of variance
(ANOVA) and Scheffé’s F-test. Data values are pre-
sented as means + SD, and P < 0.05 was considered
statistically significant.

The groups were similar with regard to morphometric
and intraoperative data (age, height, weight, body
surface area, duration of anesthesia, duration of surgery,
amount of bleeding, urinary volume, and volume of
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Fig. 2. Changes in forearm-minus-fingertip skin temperature
gradient (Grad, ) during general anesthesia. Data values are
expressed as means + SD; n = 10 in each group. Elapsed time
0, The start of anesthetic induction. Grad, , did not differ sig-
nificantly between the groups during general anesthesia

fluid transfusion; Table 1). As shown in Fig. 1, the core
temperature (Tyy,,) gradually and significantly decreased
in both groups during anesthesia, and no significant dif-
ferences in these values were observed between the two
groups. The Grad,; did not differ significantly between
the two groups during anesthesia (Fig. 2).

As has also been reported previously [1, 5], the
core temperature in the present study was significantly
decreased by the induction of general anesthesia, mainly
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due to redistribution of body heat and imbalance of
heat production and heat loss. However, changes in
core temperature in the famotidine-premedicated group
were not different from those in the unpremedicated
group. It could be considered that a Grad,; value of 0°C
indicates significant thermoregulatory vasoconstriction
[6]; however, Grad,; was below 0°C and there were
no significant differences in these values between the
groups throughout the study period. Hirose et al. [3]
worked on the same issue and reported that oral pre-
medication with the H, receptor antagonist famotidine
augmented intraoperative hypothermia; this finding
differs from the conclusion in the present study. The
difference might be explained mainly by the difference
in the anesthetics used, which alter the vasoconstriction
threshold variably. It is well known that general anes-
thetics impair the thermoregulatory response [5]. Anes-
thesia was maintained with 0.4%-0.6% isoflurane in
66% N,O in the study of Hirose et al. [3] and the vaso-
constriction threshold was estimated at approximately
36.0°C for the anesthesia. Famotidine significantly
reduced the thermoregulatory threshold for vasocon-
striction in the leg (35.0°C) compared to that in the
placebo group (36.4°C) in their study. On the other
hand, in the present study, anesthesia was maintained
with sevoflurane (1%-2%) in nitrous oxide (2 I'min™")
and oxygen (1 I'min™") along with 1-2 pg-kg™" fentanyl
as needed. The threshold for vasoconstriction was esti-
mated as 35.1°C in patients given 2% sevoflurane [7].
N,O [7-9], fentanyl [8], and propofol [9] are also known
to alter the vasoconstriction threshold. These facts
therefore suggest that the vasoconstriction threshold in
the present study would have been under 36.0°C. But
the core body temperature was maintained at more than
36.0°C in our study indicating that famotidine did not
target thermoregulatory response. The Grad,; value in
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the control group (below 0°C) supports this point of
view. This value of Grad, ; would explain the difference
between the results of these studies, ours and Hirose’s
[3]: the findings obtained in our present study indi-
cate that intravenous famotidine does not always
change core and peripheral temperatures during general
anesthesia.

In conclusion, intravenous famotidine does not always
change the core temperature during general anesthesia,
especially when the core temperature is maintained at
more than 36.0°C.

References

1. Matsukawa T, Sessler DI, Sessler AM, Schroeder M, Ozaki M,
Kurz A, Cheng C. Heat flow and distribution during induction of
general anesthesia. Anesthesiology. 1995;82:662-73.

2. Lomax P, Green MD. Histaminergic neurons in the hypothalamic
thermoregulatory pathways. FASEB J. 1981;40:2741-5.

3. Hirose M, Hara Y, Matsusaki M. Premedication with famotidine
augments core hypothermia during general anesthesia. Anesthesi-
ology. 1995;83:1179-83.

4. Clark WG, Cumby HR. Biphasic changes in body temperature
produced by intracerebroventricular injections of histamine in the
cat. J Physiol (Lond). 1976;261:235-53.

5. Sessler DI. Perianesthetic thermoregulation and heat balance in
humans. FASEB J. 1993;7:638—44.

6. Belani K, Sessler DI, Sessler AM, Schroeder M, McGuire J,
Merrifield B, Washington D, Moayeri A. Leg heat content contin-
ues to decrease during the core temperature plateau in humans
anesthetized with isoflurane. Anesthesiology. 1993;78:856-63.

7. Ozaki M, Sessler DI, Suzuki H, Ozaki K, Tsunoda C, Atarashi K.
Nitrous oxide decreases the threshold for vasoconstriction less
than sevoflurane or isoflurane. Anesth Analg. 1995;80:1212-6.

8. Sessler DI, Olofsson CI, Rubinstein EH. The thermoregulatory
threshold in humans during nitrous oxide-fentanyl anesthesia.
Anesthesiology. 1988;69:357-64.

9. Lin CS, Lin IS, Liu CH, Wang CF, Wu HS, Liu CG, Chen LW.
The thermoregulatory threshold during surgery with propofol-
nitrous oxide anaesthesia. Acta Anaesthesiol Sin. 1995;33:15-20.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


