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EFFECT OF BUPRENORPHINE, PENTAZOCINE
AND TRAMADOL ON RESPIRATION

Asma Samee’, Khadija Zia* & Mehdi Hasan Mumtaz?

ABSTRACT

Objective: The purpose of this study was to evaluate the effects of Bupernorphine, Pentazocine and
Tramadol on Respiration.

Study design: This is a prospective study.

Place and duration of study: This study was conducted at Intensive Care Unit of Nishtar Hospital, Multan
from July to December 2001.

Patients and method: Sixty patients belonging to age group ranging between 18-35 years, of ASA-1&ll grades
undergoing elective cesarean section were selected. All the patients suffering from severe systemic dis-
ease, not falling in ASA 1 or 2 and patients allergic to Opioids were excluded from the study. Patients were
divided into three groups using the non-probability convenience sampling technique. Each group com-
prised of 20 patients. All the patients received endotracheal general anesthesia. In postoperative period
Group-A received injection Bupernorphine 0.5mg IM. Group-B received injection Pentazocine 30mg IM and
Group-C received Tramadol 100mg IM for pain relief. The effects on respiratory rate, tidal volume, minute
volume and arterial blood gases were evaluated 30 minute, 1 hour, 2 hour and 4 hour after giving analgesia.
Dosages were repeated 8 hourly.

Results: Bupernorphine led to a fall in respiratory rate and minute volume in 30 minute, whereas Pentazo-
cine decreased the respiratory rate after 30 minute but minute volume was decreased in 5 minute, where
as Tramadol had no effect on respiratory rate and minute volume. PaO2 was decreased within 30 minute
with Bupernorphine and Pentazocine where as PaCO2 raised after 60 minutes with Bupernorphine but
within 5 minute with Pentazocine where as with Tramadol there was no significant alteration in arterial
blood gas values.

Conclusion: Opioids have a respiratory depressant effect which manifested within 30-60 minute of IM
administration, where as Tramadol which is a non opioid, does not cause respiratory depression in equiv.
potent doses.

KEY WORDS: Analgesia, Parenteral, Bupernorphine, Pentazocine, Tramadol, Blood Gas Analysis, Respiration,
Recovery room.

Pak J Med Sci  January-March 2004 Vol. 20 No. 1 46-50

46

Dr. Asma Samee FCPS (Anaesthesia)
Senior Registrar,
Children Hospital, Multan

INTRODUCTION

Dr. Khadija Zia DA, FCPS (Anaesthesia)

Clinical Coordinator & Registrar Intensive Care Unit,
Nishtar Hospital, Multan

Prof. Mehdi Hasan Mumtaz FFARCS

Consultant Incharge ICU & Anaesthesia Department,
Nishtar Medical College & Hospital, Multan

Correspondence:

Dr. Khadija Zia

C/o. Prof. Ejaz ul Haq Qureshi,
House NO0.229/XII

New Air Port Road, Near Octroi No.1,
Multan, Pakistan

E-mail: drkzia@hotmail.com

Received for publication: July 4, 2003
November 15, 2003

November 18, 2003

Revision Received:

Revision accepted:

Pak J Med Sci 2004 Vol.20 No.1 www.pjms.com.pk

Pain is a major concern of patients in the
postoperative period & what ever the cause, it
demands immediate relief. The international
association for the study of pain has defined
pain as an unpleasant sensory and emotional
expression associated with actual or potential
tissue damage or described in the terms of such
damage. Pain is a combination of severe
discomfort, fear, autonomic changes, reflex
activity and suffering.

There are pharmacological and non-
pharmacological methods of pain relief. The
use of opioids date back to prehistoric times.
The Greeks used them in their medicine with



some accuracy (300 BC).

Newer agents have been developed over the
last 2-3 decades but opioids analgesics are still
considered the gold standard. Traditionally,
opioids are given intramuscular or intrave-
nously. Both routes are painful, produce inef-
fective analgesia in abdomino-thoracic surgery
and are not free of side effects. Both these routes
do not require a qualified skilled anesthetist
and expensive equipment.

This study was carried out in Nishtar Hospi-
tal, Multan. Our aim was to compare the res-
piratory depressant effects of Bupernorphine,
Pentazocine, and Tramadol in equiv. analge-
sic doses.

PATIENTS AND METHODS

Approval for this study was obtained from
the Hospital Ethics Committee. After acquir-
ing informed consent, we studied 60 healthy
un-pre-medicated parturients, aged 18-35
years, undergoing elective lower segment ce-
sarean section. All the patients suffering from
severe systemic disease, not falling in ASA 1
or 2 were excluded from the study. Patients
allergic to opioids were also excluded from the
study. Rapid sequence induction was per-
formed with injection 2.5% thipentone 4-8 mg/
kg, suxamethonium 1.5mg/kg intravenously.
When there was evidence of neuromuscular
activity, injection atracurium 0.3mg/kg was
administered with increments of 0.1-0.2mg/
kg intravenously as required. Anaesthesia was
maintained with 50% nitrous oxide and 0.2-
0.5% halothane in oxygen up to delivery and
60% nitrous oxide in oxygen +0.2-0.5% hal-
othane after the delivery.

Injection nesotigmine 2.5mg and injection at-
ropine 1.2mg intravenously were administered
as required on completion of surgery. After the
operation suction was done under vision &
endotracheal tube was removed and patients
were sent to intensive care unit. The patients
were allocated randomly to one of the three
groups. Each patient received freshly prepared
analgesics randomly postoperatively. Group A:
patients received Pentazocine 30mg intramus-
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cularly, Group-B patients were given
Bupernorphine 0.3mg intramuscularly and
Group-C patients were given Tramadol 100mg
intramuscularly.

All patients stayed in intensive care unit for
24 hours and were given analgesics intramus-
cularly at 8 hourly intervals. We kept the pa-
tients in ICU because opioids have a strong po-
tential for respiratory depression and continu-
ous monitoring in ICU provides better vigilance
and prompt supply of ventilatory assistance if
required.

Postoperative follow up included the
recording of vital signs (pulse rate, blood pres-
sure, respiratory rate pulmonary function
monitoring, evaluation of pain-onset of anal-
gesia and duration of analgesia) recording of
the side effect and conscious level (awake,
drowsy).

Pulse rate, arterial blood pressure ECG was
continuously displayed using bioscope.
Endtidal CO2 was noted intermittently with
data scope. O2 saturation was monitored with
pulse oximeter, minute volume, forced vital
capacity with the Wright’s Spiro meter and
peak expiratory flow rate by wright peak flow
meter.

These parameters were recorded at 05
minute, 30 minute & 60 minute after the end
of injection and then 4 hourly for 24 hours.
Respiratory rate and minute volume was mea-
sured by means of a wright’s Spiro meter over
a period of 3 minute. The time of onset and
severity of respiratory depression was recorded
in each patient.

Pain was assessed on a vertical scale the bot-
tom of the scale “0” representing no pain (pa-
tient could sit up in bed and walk around with
out difficulty) and the top scored “5” repre-
senting unbearable pain with moderate pain
scored “3” (patient had pain on movement but
was reluctant to get out of bed). A score of “0”
was assigned when patients were found to be
asleep. Intensity of pain was assessed immedi-
ately before the administration of drug. Time
of onset of analgesia was noted after epidural
injection and then assessment of pain score was
made 4 hourly. The duration of analgesia (the
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time between administration of drug and re-
quest for additional pain medication) was re-
corded for each dose.

The presence of adverse side effects were also
recorded including, pruritus, nausea, vomiting.
An attempt was made to assess the degree of
sedation on a 4-point scale.

RESULT

Bupernorphine led to a fall in respiratory rate
and minute volume within 30 minute whereas
Pentazocine decreased the respiratory rate af-
ter 30 minute but minute volume was de-
creased within 5 minute. Tramadol had no ef-
fect on respiratory rate and minute volume.
PaO2 was decreased within 30 minute with
Bupernorphine and Pentazocine where as
PaCO2 raised after 60 minute with
Bupernorphine but within 5 minute with Pen-
tazocine, whereas with Tramadol no signifi-
cant alteration in arterial blood gases values
was observed.

Table-l1: Demographic Data

Description ~ Group A Group B Group C
Number of

patients

(Female) 20 20 20
Age (yrs) 25+2 26+1 23+3
Weight (kg) 55+8.5 50+10.7 52+9.5

ASA Categorization

ASA Grade | I

Group A
Bupernorphine 17 3

Group B
Pentazocine 18 2

Group C
Tramadol 16 4
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DISCUSSION

The aim of investigation was to determine
which of the three analgesics had the least
effects on respiration and arterial blood gases.

Respiration:

Bupernorphine causes dose related respira-
tory depression and as with other narcotic ago-
nist antagonists’ drugs, a ceiling or plateau ef-
fect has been described®.

Pentazocine is an analgesic of similar potency
to morphine; it is indicated for relief of moder-
ate to severe pain and 30 mg of Pentazocine is
said to be equivalent to 10 mg of morphine.
This drug produces a similar degree of respi-
ratory depression as other opioids in equiv.
analgesic doses?. Increasing the dose of Penta-
zocine beyond 30 mg does not usually produce
a further proportionate increase in respiratory
depression and the doses response curve is
therefore plateau shaped.

Other clinical studies indicate that the respi-
ratory depression induced by Pentazocine

Table-11: Comparison of effects on
Respiratory System

Drugs Respiratory  O2 Saturation

Rate with FIO2 21%

Inj. Pentazocine

30mg IM

Before 24+2.7 97+1
After 14+5.6 95+2
Inj. Bupernorphine

0.3mg IM

Before 24+4.1 97+1
After 16+4.5 94.5+3
Inj. Tramadol

100mg IM

Before 24.3+4.5 97.2+2
After 22.3+2.7 97.0+1




reaches a ceiling at 60 mg in an adult of 70kg?.
However it is important to monitor the patient
for respiratory depression and apnea, which
can be reversed by naloxone but not by nalor-
phine or levallorphan.

In our study Bupernorphine and Pentazo-
cine both significantly reduced respiratory rate
and minute volume. Pentazocine depressed res-
piration rate and minute volume more than
Bupernorphine. This observation regarding
Pentazocine has been confirmed by other work-
ers*. The significant changes in respiration rate
after 30mg Pentazocine do not correlate with
the results obtained by other investigators®. The
peak depressant effect of morphine like anal-
gesics is reported to be about five minutes af-
ter intravenous injection, but we were only
partially able to confirm this. The only excep-
tion is Tramadol, which did not significantly
alter respiration rate or minute volume after a
dose of 100mg; this result was also obtained
by other investigators®. 100mg Tramadol alters
the respiration rate and minute volume. This
fact has also been reported in the literature. It
is possible that when pain is relieved, respira-
tion deepens.

Arterial Blood Gases -PO2:

The change in arterial oxygen partial pres-
sure cannot be taken as objective criteria. As
in most cases the standard deviation is too great
and therefore we can only suggest certain ten-
dencies. There was a rise in arterial PO2 with
two drugs with the exception of the five and
30 minute values with Pentazocine. After
30mg Pentazocine the arterial PO2 even falls
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Fig. 1: Changes in Arterial PCO2.
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to 95.6% of the control value. The rise in PO2
measured may be interpreted differently.

In the group of patients who underwent sur-
gery and were suffering from multiple trau-
mas there was pain related hypoventilation and
subsequent disturbances in pulmonary func-
tion comprising of reduced minute volume and
raised respiratory rate. This causes distribution
disorders due to reduced ventilation of indi-
vidual alveolar regions, resulting in micro
atelectasis and right to left shunt’. In many
cases adequate analgesia eliminates
hypoventilation, thus improving oxygenation
of the arterial blood. On the other hand, Mor-
phine like analgesics reduce basal metabolism
in humans and the O2 requirements of the tis-
sues. After administration of 30mg Pentazo-
cine and 0.3mg Bupernorphine changes in O2
consumption occurred in eight healthy subjects
with Bupernorphine reducing O2 consumption
to a significantly greater extent (20-30%) than
Pentazocine (approx, 10%). In another com-
parative study between Pethidine, Piritramide
& Pentazocine arterial PO2 decreased after
Pentazocine and rose after the others two
drugs. A brief fall in O2 pressure and content
after administration has also been reported
elsewhere. Other workers did not find any
significant decrease in O2 consumption after
morphine Pethidine or Pentazocine®. A signifi-
cant rise in the O2 content in mixed venous
blood after intravenous administration of
Piritramide suggests improved tissue perfusion.
Other authors even with high doses have de-
scribed no significant changes in PaO2 after
Tramadol.
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Fig. 2: Changes in Arterial PaO2.
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Arterial Blood Gases PCO2;

After Pentazocine and Bupernorphine there
was significant rise in arterial carbon dioxide
tension, whereas with Tramadol, the 2.5% rise
was not significant. Our results with Pentazo-
cine show that the initial rise in CO2 partial
pressure after five minutes was much higher
than after Bupernorphine. However it fell more
rapidly again. Respiratory depression after
Pentazocine has also been reported elsewhere.
The initial peak appears to be a characteristic
of Benzomorphines and has also been found
with Pentazocine. Thus, equiv. analgesic doses
of Pentazocine have no greater advantages or
disadvantages over Bupernorphine. The 30mg
of Pentazocine is reported to have the same
respiratory depressant effects as 10mg mor-
phine. However with higher doses of Penta-
zocine the increase in respiratory depression
is lower and not proportional (ceiling, effect).
This has also been confirmed by other authors.
There are extremely divergent reports in the
literature on changes in PCO2 after Pentazo-
cine. On one hand, distinct rises in PaCO2 have
been observed but on the other hand no
significant changes have been found.

Our results as regards the respiratory depres-
sant effect of equiv. analgesic doses of
Buprenorphine & Pentazocine correlate with
those of the other workers. Of the analgesics
we investigated, only Tramadol differed hav-
ing practically no effect on PCO2. Similar re-
sults have been reported elsewhere with higher
doses of Tramadol. Thus, Tramadol is analge-
sia with distinctly few side effects on respira-
tion.

CONCLUSION

From this study it is concluded that:

1. Bupernorphine and Pentazocine both sig-
nificantly reduce respiratory rate and
minute volume but Pentazocine reduces
respiratory rate greater than
Bupernorphine. With Pentazocine there
was greater reduction of PaO2.
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Arterial partial pressure of CO2 increased
with both Bupernorphine and Pentazocine,
but with higher doses of Pentazocine the
respiratory depressant effect was not pro-
portionate due to ceiling effect. With most
opioids the ventilatory depressant effect is
dose dependent although the agonist
antagonist agents claim to have a ceiling
effect.

Tramadol is an interesting drug as it has
an unusual mechanism of action. Although
it does not cause respiratory depression but
the problem of nausea in clinically effec-
tive analgesic doses and risk of intra-
operative awareness are significant
disadvantages of Tramadol.

The incidence of side effects like nausea,
vomiting, sedation, urinary retention and
respiratory depression are more common
with Bupernorphine and Pentazocine than
with Tramadol.
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