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The effect of preanesthetic 20 mg of famotidine on gastric fluid volume and
pH were studied in patients scheduled for elective surgery. One hundred and
twenty-eight patients were divided into four groups-control, intravenous, intra­
muscular and oral with 32 patients in each group. Patients in placebo group
received no famotidine and served as control. Patients in the intravenous and
intramuscular groups were administered famotidine one hour before surgery. Pa­
tients in the oral group were administered famotidine the night before and on
the morning of surgery. Gasric volume in the control group was 19.1 ± 10.8
ml; in the intravenous group, 7.4 ± 6.4 ml; in the intramuscular group, 7.3 ±
6.9 ml; and in the oral group, 7.1 ± 6.9 ml. Gastric pH was 3.4 ± 2.3, 6.8 ±
1.1, 6.9 ± 1.6, and 6.7 ± 1.2 in groups one through four, respectively. When
compared to the control group, famotidine significantly decreased gastric. volume
and increased gastric pH. There were no statistical differences among the dif­
ferent modes of administration. No adverse effects were observed in this study.
It is concluded that preanesthetic management of 20 mg of famotidine reduced
the risk of acid aspiration pneumonitis. (Key words: acid aspiration syndrome,
preoperative premedication, famotidine)

(Okuda T, Takatsu T, Kumode 0 et al.: Effect of preanesthetic famotidine
on gastric volume and pH. J Anesth 2: 17-21, 1988)

Pulmonary aspiration of gastric contents
is one of the most feared complications
associated with the induction of general
anesthesia. Volumes of gastric aspirate of
more than 25 ml and gastric pH levels
less than 2.5 generally produce a severe
pulmonary injury. To protect against the
adverse effect of gastric aspiration syndrome,
various methods have been suggested to
reduce the volume and acidity of gastric
contents. H2-receptor antagonists such as
cimetidine and ranitidine have been recently
used as a premedication. Preoperatively
administered cimetidine or ranitidine is
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partially effective in lowering gastric volume
and decreasing gastric acidity thereby
decreasing the risk of aspiration pneumo­
nitisl - 6 . Famotidine, a new histamine H2

receptor antagonist developed in Japan, is
more potent than ranitidine and cimetidine
and is presumed to have minimal side
effects7- 9 • Noguchi has reported that
intramuscular administration of famotidine is
a useful drug for premedication by reducing
the risk of acid aspiration pneumonltis!".

The purpose of this double blind study
was to compare the effect of famotidine and
placebo when administered before surgery
by the intravenous, intramuscular or oral
route on gastric fluid volume and pH, and
to determine whether it would be effective
for the prophylaxis of acid aspiration
pneumonitis at the time of intubation.
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Table 2. pH and volume of gastric contents

Table 1. Age, weight and sex distribution
of patients

Mean Values ± SD
*Within analysis of variance, significantly
different from the control group (P<O.OOI)

Methods

This study was carried out 124 adult
patients scheduled for elective surgery
under general anesthesia with endotracheal
intubation. All patients were ASA class
1 and 2, aged 18 to 74 years, and
weighed between 38 and 70 kg. Patients
were excluded from the study if they had
gastrointestinal disease and were receiving
drugs likely to affect gastric pH or volume.
They were randomly divided into four
groups-control, intravenous, intramuscular
and oral with 32 patients in each group.
Patients in the control group received no
famotidine and served as a control. Patients
in the intravenous and intramuscular groups
were administered famotidine one hour
before surgery. Patients in the oral group
were administered famotidine the night
before and on the morning of surgery.
All patients fasted at least eight hours
before induction of anesthesia and were
premedicated with intramuscular atropine
and hydroxydine 30 min before the induction
of anesthesia. Anesthesia was induced
.with thiopental and suxamethonium and

continued with nitrous oxide and enflurane
or halothane. If necessary, neuromuscular
blocking agents were used. A nasogastric
tube (~16 Salem sump tube) was inserted
into the stomach immediately after tracheal
intubation. The contents of the stomach were
aspirated and the volume and pH measured.
The pH of the sample was measured using a
pH meter. Patient with gastric pH below 2.5
and gastric volume over 25 ml were defined
as being at risk of pulmonary damage in the
event of aspiration. Student's t test was used
for the analysis of gastric pH and volume.
Chi square analysis was used to compare
the proportion of patients at risk of acid
aspiration pneumonitis in the famotidine
groups with the control group. The level of
P <0.05 was considered significant.

Results

In this study, the preoperative adminis­
tration of 20 mg of famotidine was found

The characteristics of the patients in the
four groups are shown in table 1. The four
groups were similar with respect to age,
weight and sex. The duration of fasting time
was similar in all groups. The values of the
mean gastric pH and volume in the four
groups are shown in table 2. The mean
gastric pH was significantly higher in the
famotidine groups than in the control group
(P <0.001). The mean gastric volume was
significantly less in the famotidine groups
than in the control groups (P <0.001).
There were no statistical differences between
the intravenous, intramuscular and oral
administration in gastric volume and pH.
Table 3 shows the distribution of high risk
patients. Twenty five percent of the patients
in the control group were considered to be
at risk of acid aspiration pneumonitis, but in
famotidine groups, the percentage of patients
with a pH of less than 2.5 and gastric volume
over 25 ml were significantly lower than the
control. There were no patients at risk in
intravenous group. Only one patient in the
intramuscular and oral groups, respectively,
was at risk of acid aspiration pneumonitis.

Discussion

Volume
(ml)

19.1±10.8
7.4± 6.4*
7.3± 6.9*
7.1± 6.9*

pH

3.4±2.3
6.8±1.1*
6.9±1.6*
6.7±1.2*

n

Age Weight Sex
n (yr) (kg) (F/M)
32 40±13 57±10 18/14
32 39±13 56±9 15/17
32 40±14 57±5 17/15
32 40±13 57±8 17/15

Group

Control 32
Intravenous Drugs 32
Intramuscular Drugs 32
Oral Drugs 32

Group

Control
Intravenous Drugs
Intramuscular Drugs
Oral Drugs

Mean Values ± SD
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Table 3. Distribution of high risk patients
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Group
No. of patients (%) with

pH<2.5 and
pH<2.5 Volume>25ml Vol.>25ml

Control 18(56) 10(31) 8(25)
Intravenous Drugs 1(3)* 3(9)* 0(0)*
Intramuscular Drugs 1(3)* 2(6)* 1(3)*
Oral Drugs 2(6)* 3(9)* 1(3)*

*Significantly different from the control group (P<O.OOl) using
Chi-square analysis.

to decrease gastric fluid volume and increase
-gastric fluid pH significantly. There were no
patients at risk in the intravenous group.
Only one patient was at risk at the time
of intubation in the intramuscular and oral
famotidine groups, respectively. These results
revealed that the dosage of famotidine (20
mg) appeared to be sufficient to decrease the
risk of acid aspiration penumonitis.

It is' generally agreed that a gastric pH
below 2.5 and gastric volume over 25 ml
are considered to be risk factors in acid
aspiration pneumonitis. However, the critical
volume of buffered aspirate has not been
determined. Christopher demonstrated that
in the interaction between gastric aspirate
pH and volume, even low volumes have a
high mortality rate if the pH is very low,
whereas if gastric fluid is effectively buffered,
then much higher volumes than previously
thought can be toleratedll .

H2-antagonists such as cimetidine and
ranitidine have been shown to be effective in
increasing the pH of gastric contents and in
decreasing the gastric volume. It has been
extensively studied that the prophylactic
administration of these drugs minimizes the
risk of acid aspiration pneumonitis during
anesthesia by reducing the gastric volume
and acidity l - 6 .

Famotidine is a new highly selective H2
receptor ·antagonist. When compared to the
effect of cimetidine, famotidine is at least
20 times or more potent than cimetidine in
antisecretory potency7- 9 . It is reported that
ranitidine is five times more potent than
cimetidine, so that famotidine is perhaps
more potent than ranitidine. The duration

of action of 20 mg of famotidine has been
shown to last for more than 10 hours".

When comparing the mode of adminis­
tration, there was no significant difference
between in intravenous, intramuscular and
oral administration. In this study, the time
interval between oral administration and
induction was about 10 hours, but the
antisecretary action of famotidine was suffi­
cient to decrease the risk 'of acid aspiration
pneumonitis. Parenteral administration may
lower the time required to achieve this effect
because it achieves a higher blood level
faster12. Gastric acid secretion was inhibited
after one hour in the intramuscular or intra­
venous administration of famotidine, but the
antisecretory activities of oral administration
are exhibited between 2 and 3h after
dosing. Therefore, parenteral administration
is recommended in emergency cases. It may
not, however, always be useful for the man­
agement of patients undergoing emergency
surgery because of a full stomach due to
too short a fasting time. The use of any
H2 antagonist and metoclopramlde'V'" or
sodium citrate15,16 may reduce the incidence
of aspiration pneumonitis, but these agents
cannot completely prevent the possibility of
pulmonary damage if aspiration should oc­
cur. Therefore, the usual precautions should
still be observed for patients at risk, in
particular, emergency, obstetrical and the
morbidly obese patients and in emergency
abdominal surgery.

No adverse effects were observed in this
study. Side effects have been reported with
both intravenous and oral use of cimetidine.
It is now recognized that cimetidine may
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reduce hepatic blood flowsI 7,I S and inhibit
microsomal oxidative formation in the
liver. Therefore, in long-term cimetidine
treatment patients, it must be kept in
mind that there is the possibility of
prolonging the metabolism of diazepam17,

propranolol'", lidocaine19 and a host of
other drugs. Ranitidine is not believed to
cause this potentiation because it does
not inhibit microsomal oxidatiorr'" and
famotidine caused little effect on hepatic
blood flOW

21• Cardiac dysrhythrnias such
as hypotension, bradycardia or sinus arrest
have been reported after the use of
intravenous and oral cimetidine22,23 . Omote
reported that ranitidine and famotidine
did not produce remarkable hemodynamic
changes in lCU patients, although cimetidine
produced a significant decrease in MAP due
to peripheral vasodilation'". Famotidine is
considered to be safer than cimetidine with
regard to side effects.

We conclude that famotidine should be
recommended as a routine premedication
for prophylaxisis of aspiration pneumonitis
because of its reliable effect, longer duration
of action, ease of administration and minimal
incidence of adverse reactions.

(Received Oct. 12, 1987, accepted for
publication Nov. 27, 1987)
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