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Background: The main goal of this review article is to elucidate the merits as well as the safety of nal-
buphine as an adjunct to local anesthetics in the sub-arachnoid block, so that its usage will increase con-
siderably. Unlike morphine and fentanyl, nalbuphine, a mixed agonist-antagonist opioid, is not
commonly used despite its better features such as good duration of analgesia, lack of pruritus, lesser res-
piratory depression, nausea and vomiting. There is no review article available in the literature that had
analyzed ‘‘intrathecal nalbuphine” specifically. The other types of literature available also very few.
Methods: This review article is based on few available literatures that had studied the effects of intrathe-
cal nalbuphine. Total results from PubMed search of ‘‘intrathecal nalbuphine” was 29 as on 05 March
2017. Thirteen articles were removed from these 29, as they were not relevant to this topic. Nine more
articles were taken from PubMed following an additional search of ‘‘similar articles” to support this arti-
cle further. Two articles were selected from Google and seven articles from Embase indexed journals
were collected after initial search from Google. Two review articles were collected from Cochrane data-
base, although not specific to intrathecal route of administration alone.
Conclusion: Nalbuphine is a very useful adjunct to intrathecal local anesthetics because of the good dura-
tion of analgesia, anti-pruritic,anti-shivering properties, lesser respiratory depression, nausea, and vom-
iting. The author hopes that this review article will be a forerunner for many more studies to come in the
future, so that its acceptance will become widespread.
� 2017 Publishing services by Elsevier B.V. on behalf of Egyptian Society of Anesthesiologists. 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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1. Introduction

Sub-arachnoid block is a very common and popular technique
in the day-to-day practice among anesthesiologists. Various local
anesthetics are available with different durations of action and dif-
ferent degrees of safety. The use of opioids in sub-arachnoid block
has been in clinical practice since 1979 [1]. Since then, the usage of
opioids as adjuvant in sub-arachnoid block had gained momentum
and it is a very common practice to use opioids as adjuncts to local
anesthetics even today. Various opioids have been used along with
local anesthetics or as sole agents [2]. The administration of opi-
oids in intrathecal space as an adjuvant to local anesthetic was
found to provide very good analgesia in various surgical proce-
dures [3,4]. The scientific explanation behind the combination of
opioids and local anesthetics intrathecally is, that these two drugs
act at different sites and hence provide better analgesia than
administration of individual drug alone. The local anesthetics pro-
duce its effects by acting at nerve axon and opioids at their recep-
tors in the spinal cord. This combination also provides better
hemodynamics and lesser side effects than if they were adminis-
tered alone. The pure mu agonists such as morphine and fentanyl
are commonly used in the central neuro-axis blocks. Respiratory
depression, pruritus, nausea and vomiting are the common adverse
effects associated with these pure mu agonists. Nalbuphine is an
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opioid with agonist actions in the kappa receptor and antagonist
actions in the mu receptor [5,6]. Because of this mixed agonist-
antagonist effects, it produces analgesia and sedation through
agonism at the kappa receptor and lesser side effects through
antagonism at the mu receptor [7]. Hence, intrathecal nalbuphine
produces lesser adverse effects like pruritus, nausea and vomiting
when compared to intrathecal morphine [8]. Intrathecal nal-
buphine does not cause any significant hemodynamic or respira-
tory complications [9]. Nalbuphine does not cause addiction
because of its mu antagonist effects. Therefore, the use of nal-
buphine does not require license unlike the pure mu agonists such
as morphine, fentanyl etc, which is an additional advantage.

Despite these good qualities, the usage of nalbuphine as an addi-
tive to intrathecal local anesthetics is not widespread. In our geo-
graphical area also, it is not commonly used. Even the literature
search gives only very few results when compared to other opioids
administered intrathecally. This review article is based on fewavail-
able literatures in PubMed, Embase, Cochrane database and Google
that had studied the effects of intrathecal nalbuphine as an adjuvant
to local anesthetics in different populations. A total of 36 articles
were taken after carefully analyzing their relevance and strength
to this topic. This article covers the history, safety in different popu-
lations, optimum dose of intrathecal nalbuphine as well as nal-
buphine usage through different routes of administration.
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2. Historical perspective

The first reported literature in PubMed as far as intrathecal nal-
buphine is concerned is that of Schmauss C et al. [10]. They found
that both intrathecal nalbuphine as well as morphine had inhibited
the writhing evoked by intra-peritoneal acetic acid administration.
This was an animal study published in the year 1982. They also
observed that combination of nalbuphine and morphine resulted
in maximum inhibition of writhing with lower doses of both drugs
than if they were administered alone. Another study by Schmauss
C et al. [11], published subsequently in 1984 had further elucidated
the different receptors for opioid effects. This was also an animal
study, that tested the effects of various opioids following intrathe-
cal administration. This study observed that intrathecal adminis-
tration of mu, delta agonists produced dose-dependent inhibition
of cutaneous thermal responses. Nalbuphine and buprenorphine,
which are partial agonists, also produced the same effects, whereas
the pure kappa agonists did not. Another important observation of
this study was reduction of visceral pain with mu and kappa ago-
nists but not with delta agonists. The findings of this study would
have probably led to the better understanding of the various opioid
receptors and its effects, resulting in widespread usage of them
clinically, with the exception of nalbuphine. Of course, there were
previous studies that had analyzed the effects of intrathecal mor-
phine but not nalbuphine. For historical interest, I would like to
mention three previous studies that had tested intrathecal mor-
phine. One published in 1977, was an animal study [12]. The other
two studies, involving the human population, were published sub-
sequently in 1979 [1], and in1980 [13].
3. How safe is ‘‘intrathecal nalbuphine’’?

Rawal et al. had studied the behavioral, motor, electroenchelo-
graphic and histopathologic changes following intrathecal adminis-
tration of large and small doses of butorphanol, sufentanil and
nalbuphine in sheep [14]. The opioids were given at every six hours
for three days while the control group received intrathecal saline.
They observed that butarphanol regardless of the dose and sufen-
tanil in large doses had produced many behavioral changes such
as agitation, rigidity andmotor paralysis of the hind limbs. They also
observed increased seizure activity in the electroencephalogram as
well as histopathological changes in these groups. The changes
observed in intrathecal nalbuphine group were similar to that of
the control group that received saline implying that intrathecal nal-
buphine was devoid of neurotoxic effects. This animal study pub-
lished in 1991, had ensured the safety of intrathecal nalbuphine.

Subsequent study involving human population undertaken by
Lin ML, published in 1992, had proved that intrathecal nalbuphine
produced lesser side effects than intrathecal morphine [15]. This
study had compared nalbuphine 0.4 mg vs morphine 0.4 mg as
an additive to intrathecal tetracaine and observed that both pro-
vided prolonged duration of analgesia than the control group,
but, lesser side effects in the nalbuphine group.

The recent study by Gupta K et al. has also confirmed that
intrathecal administration of nalbuphine does not cause significant
side effects even at the dose of 2 mg [16]. They had done the com-
parative study of 2 mg of nalbuphine vs 25 microgram of fentanyl
as an adjunct to 3.5 ml of 0.5% bupivacaine intrathecally and con-
cluded that nalbuphine had provided prolonged analgesia as well
as motor block without any adverse effect.
3.1. Safety of intrathecal nabuphine in pregnant population

Culebras X et al. [8] had compared the effects of intrathecal
morphine 0.2 mg vs different doses of intrathecal nalbuphine
[0.4 mg, 0.8 mg and 1.6 mg] as an adjunct to 10 mg of hyperbaric
bupivacaine 0.5% in elective cesarean section patients and found
that intrathecal morphine not only provided longest duration of
analgesia but also produced significant side-effects like pruritus,
nausea and vomiting. They also observed that among the nal-
buphine groups, 0.8 mg provided good intraoperative and early
post-operative analgesia without much side-effects. There was no
maternal respiratory depression and the neonatal APGAR scores,
arterial blood gas values were also not affected in all groups of
patients. This study was published in the year 2000.

Subsequent study by Yoon et al. [17], published in 2002, had
compared the effects of intrathecalmorphine 0.1 mg (groupM), nal-
buphine 1 mg (groupN) and a combination ofmorphine 0.1 mg plus
nalbuphine 1 mg (group M + N) as an additive to 0.5% bupivacaine
10 mg in 60 patients undergoing cesarean section. They concluded
that the duration of effective analgesia was longer in the group M
as well as in the group M + N than in the group N. The incidence of
pruritus was significantly lower in the group N compared to other
two groups, whereas the incidence of nausea and vomiting did not
show any significant difference between groups.

Another study published in 2014 by Gomaa et al. [18], also con-
cluded that intrathecal nalbuphine produced lesser side-effects
such as pruritus, nausea and vomiting compared to intrathecal fen-
tanyl in cesarean section patients although it was statistically
insignificant. They had compared intrathecal nalbuphine 0.8 mg
vs fentanyl 25 microgram as an adjunct to 2 ml of 0.5% bupivacaine
in elective cesarean section patients and observed no significant
difference with regard to onset of sensory block. Duration of sen-
sory and motor block, were also insignificant between the two
groups. The onset of complete motor block was significantly faster
in the fentanyl group, probably due to its high lipid solubility, as
opined by the authors. Although statistically insignificant, the
duration of post-operative analgesia was longer in the nalbuphine
group. The adverse effects were also lesser in nalbuphine group,
though statistically not significant.

Only these few studies are available in PubMed and Embase,
that had analyzed the effects of intrathecal nalbuphine in cesarean
section patients. However, there are other studies that had ana-
lyzed the effects of intravenous nalbuphine either alone in various
doses [19] or in comparison with other drugs such as diphenhy-
dramine [20], propofol [21] or ondansetron [22,23] in reducing
the incidences of pruritus following intrathecal morphine in cesar-
ean section patients. Intravenous nalbuphine in the dose of 2 to
3 mg was optimum, without increasing the pain or producing
other unwanted effects [19]. Intravenous nalbuphine was more
effective than diphenhydramine [20] and propofol [21]. Intra-
venous nalbuphine as well as ondansetron were more effective
than placebo [22,23]. Nalbuphine is better than ondansetron as it
is not excreted in the breast milk [23].

3.2. Safety of intrathecal nabuphine in geriatric population

Fournier R et al. [24] had conducted a study on geriatric patients
undergoing total hip replacement under continuous spinal anes-
thesia comparing nalbuphine 0.4 mg vs morphine 0.16 mg. They
concluded that intrathecal nalbuphine produced significant
quicker onset of pain relief as well as shorter duration of action
compared to morphine, which is beneficial in this study popula-
tion. This study ensured the safety of nalbuphine over morphine.
This study, published in the year 2000, was the first study as far
as geriatric patients are concerned.

Another study by Sapate M et al. [25], had also observed that
intrathecal nalbuphine was safe and effective in providing post
operative analgesia in patients aged between 50 and 70 years. They
used 3 ml of 0.5% hyperbaric bupivacaine with 0.5 mg of nal-
buphine as a single dose.
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Moustafa et al. [26] also studied the effects of intrathecal nal-
buphine in patients undergoing total knee arthroplasty who were
aged between 50 and 70 years. In this study, one group of patients
received intrathecal bupivacaine 0.5% 3 ml with 0.2 mg morphine
while the other group received intrathecal bupivacaine 0.5% 3 ml
plus 0.2 mg morphine and nalbuphine 1 mg as an additional opioid
intrathecally. This study observed that intrathecal nalbuphine as
an additive to bupivacaine plus morphine, had produced lesser side
effects such as pruritus and vomiting without affecting the
duration of analgesia.
3.3. Safety of nabuphine in pediatric population

Todate, there is no studyavailable that has analyzed theeffects of
intrathecal nalbuphine in children. However, few studies are avail-
able thathad tested theeffects of intravenous administrationof nal-
buphine in pediatric patients. The one published in 2010 by Schmitz
A et al. [27], had tested the effects of intravenous infusion of nal-
buphine as an adjuvant to intrathecal morphine or sufentanil in
severely handicapped children undergoing spine surgeries and con-
cluded that nalbuphine infusion was very effective in 93% of chil-
dren, resulting in early extubation. Other two studies had
concluded that intrathecalmorphinewas better than intravenous
nalbuphine patient controlled analgesia in thoracic or abdominal
operations in children [28] or intermittent on-demand intravenous
nalbuphine in children who had undergone frontal encephelocle
operations [29].

It is quite heartening to note that nalbuphine has been used as
an adjuvant in caudal anesthesia in children recently [30,31]. These
two studies published in the year 2016, had concluded that caudal
nalbuphine as an adjuvant to levo bupivacaine had not only pro-
longed the postoperative analgesia significantly, but safe as well
[30,31]. One study had tested nalbuphine 0.1 mg per kg with
1 ml per kg of levo bupivacaine 0.25% [30], whereas, another study
had tested nalbuphine 0.2 mg per kg with 1 ml per kg of levo bupi-
vacaine 0.125% [31].
4. What is the optimum dose of intrathecal nalbuphine?

As already mentioned, Culebras X et al. [8] had observed that
intrathecal nalbuphine 0.8 mg provided good intraoperative and
early post-operative analgesia without much side-effects in cesar-
ean section patients after comparing it with various doses as well
as with morphine. Gomaa et al. [18] had also observed lesser side
effects with the same amount of nalbuphine i.e. 0.8 mg with the
same amount of local anesthetic bupivacaine [10 mg] in cesarean
section patients. However, another study by Mukherjee et al. [32]
had observed that 0.4 mg of nalbuphine was effective in providing
good post-operative analgesia without side effects compared to
0.8 mg of nalbuphine. However, they had used 2.5 ml of the local
anesthetic 0.5% hyperbaric bupivacaine and in the different popu-
lation. The assurance that we get from the studies of Culebras et al.
[8] and Gomaa et al. [18] is, ‘‘intrathecal nalbuphine” is safe at the
dose of 0.8 mg even in pregnant patients. Indeed, it is safe even up
to the dose of 1 mg that too with morphine 0.1 mg in cesarean sec-
tion patients according to a study by Yoon et al. [17]. Mukherjee
et al. had observed that 0.8 mg of nalbuphine had produced the
longest duration of analgesia but with significant side effects in
the postoperative period like hypotension and bradycardia,
although none of their patients had respiratory depression [32].

Tiwari AK et al. [9] had used 2.5 ml of 0.5% hyperbaric bupiva-
caine with 0.2 or 0.4 mg of nalbuphine in adult patients. Sapate
M et al. [25] had used the 3 ml of 0.5% hyperbaric bupivacaine with
0.5 mg of nalbuphine in elderly patients and observed that it was
safe and effective.
Jyothi B et al. had observed that the intrathecal dose of 0.8 mg
of nalbuphine as an additive to 15 mg of bupivacaine was optimum
in providing long lasting quality analgesia and safe, compared to
1.6 mg or 2.5 mg [33]. As previously stated, according to the recent
study by Gupta K et al., intrathecal administration of nalbuphine is
safe even at the dose of 2 mg in adult patients [16].

After analyzing these studies, this author opines that intrathecal
nalbuphine in the dose of 0.4 mg to 0.8 mg will be acceptable as an
adjuvant to local anesthetic like 0.5% bupivacaine 2.5 ml to 3 ml in
adult patients. Because of the ceiling effect, it is not going to be
useful if the dose of nalbuphine is higher than 0.8 mg. The dose
of local anesthetic can be 1.8 to 2 ml with nalbuphine 0.4 mg in
cesarean section patients. The dose of local anesthetic can be
2.5 ml to 3 ml with nalbuphine 0.4 mg in elderly patients. The
author recommends further randomized, controlled studies after
pilot study to know the optimum dose of intrathecal nalbuphine.
Of course, it is difficult to determine the optimum dose because
of different geo-graphical areas, patient populations, properties of
local anesthetic, nature of surgical procedures etc. Nevertheless,
we can further ensure the safe margin of the dose of intrathecal
nalbuphine in various study populations.

5. Role of intrathecal nalbuphine in reducing shivering

Shivering during spinal anesthesia is a common problem which
is not only discomfort for the patient but poses difficulties for the
anesthesiologist as well, because it causes disturbances in moni-
tors, increases oxygen consumption and carbon dioxide produc-
tion. Recent study has concluded that intrathecal nalbuphine
0.4 mg as an adjuvant to bupivacaine is significantly reducing the
incidence of shivering during knee arthroscopy under spinal anes-
thesia [34].

6. Review articles on various routes of nalbuphine
administration

Although there is no review article available that is specific to
‘‘intrathecal nalbuphine”, two recent review articles on nalbuphine
are worth mentioning here [35,36].

One review article by Jannuzzi RG [35], published in 2016, had
analyzed nine randomized controlled trials and one case report
and observed that the incidence of pruritus was more in the neu-
raxial administration of opioids than through intravenous adminis-
tration. This study concluded that nalbuphine was more efficient in
providing relief to opioid induced pruritus than placebo, diphenhy-
dramine, naloxone and propofol. It also observed that low dose
intravenous nalbuphine (2.5 to 5 mg) did not cause attenuation
of analgesia or excess sedation compared to 10 mg of nalbuphine.
The additional observation was that nalbuphine caused reduction
of nausea and vomiting and reversal of respiratory depression as
well. This study has recommended that nalbuphine should be used
as first choice in opioid induced pruritus.

Another review article by Zheng Zeng et al. [36] published in
2015, was a meta-analysis of various studies that had compared
the efficacy of morphine vs nalbuphine in different routes of
administration such as intramuscular, intravenous, intrathecal
and epidural. They concluded that nalbuphine has analgesic effi-
cacy that is comparable to morphine, but nalbuphine is safer than
morphine with regard to adverse effects such as pruritus and
respiratory depression.

7. Scope of intrathecal nalbuphine in future

The author hopes that many studies will be undertaken on
‘‘intrathecal nalbuphine”, because of its safety and better features.
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More so, as an adjuvant to newer intrathecal local anesthetics such
as levo bupivacaine and ropivacaine that have gained popularity in
this century because they are also safer. The author also hopes that
many studies are possible on caudal nalbuphine in children, based
on the few literature, published in the year 2016 [30,31].

8. Summary

1. Only few studies are available with regard to intrathecal nal-
buphine, although its safety and advantages over other opioids
had been ensured about three decades ago involving animals as
well as human population.

2. No study is available as far as pediatric patients are concerned
with regard to intrathecal nalbuphine. However, very few stud-
ies are available that had tested the effects of caudal nalbuphine
in children.

3. No study is available which had used intrathecal nalbuphine as
an adjuvant to newer local anesthetics such as levo bupivacaine
and ropivacaine.

9. Conclusion

Paucity of literature may be considered as an indirect evidence
that nalbuphine is not commonly used, especially in intrathecal
route as an adjuvant, despite its better features such as anti-
pruritic, anti-shivering, lesser respiratory depression, nausea and
vomiting. Hence, it is high time that usage of nalbuphine as an
adjunct in sub-arachnoid block should increase a lot, particularly
with newer local anesthetics such as ropivacaine and levo-
bupivacaine, to extend the duration of analgesia. The author
eagerly expects many studies on this topic, which will certainly
result in its widespread acceptance, and hopes that this review
article will be a forerunner for the same.
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