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Comparison of the postoperative analgesic effects of
intrathecal Clonidine and Fentanyl as adjuvant: mata
analysis of randomized control trials

Abstract

Background: Intrathecal clonidine and fentanyl added to bupivacaine prolongs the
postoperative analgesic effects for below umbilicus surgery. However, the overall
effect of clonidine and fentanyl mixed with spinal anesthesia is not harmonized.
Therefore, the aim of this Meta - analysis was to assess the post operative analgesic
effects of intrathecal clonidine and fentanyl for different randomized control trials of
study.

Methods: Pubmed, Cochrane Review, EMBASE, and Google Scholar were searched
and a total of four studies have been selected for Meta — Analysis. Three authors engaged
independently to extract data on the efficacy of intrathecal clonidine and fentanyl
for lower abdomen and limb surgeries. The statistical analysis was accomplished
by RevMan (version 5.3) software. The overall efficacy of intrathecal clonidine and
fentanyl were pooled by Forrest plot, table, and figure with 95% confidence interval.

Results: A total of 310 patients from four studies were included in this Mata analysis.
The results showed that intrathecal clonidine resulted statistically significant longer
duration of analgesia compared to fentanyl with mean difference of [83.57(95 %
CI, 29.33 to 137.82), 12=97%, P<0.00001] minutes. Furthermore, mean difference
of clonidine sensory block [26.27(95% CI, 4.13 to 48.42), 12=97%, P<0.00001] and
motor block [26.06(95%CI, -0.23 to 52.34), 12 =98%, P<0.00001] minutes respectively
were significant compared to fentanyl.

Conclusion: Intrathecal clonidine as adjuvant to bupivacaine gave the prolonged
postoperative analgesia in comparison to intrathecal fentanyl. So it is recommended
to use clonidine as intrathecal adjuvant when we consider the extended postoperative
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Background

Spinal anesthesia is the routine done procedure with bupivacaine
for below umbilicus and lower limb Surgeries. This type of regional
anesthesia is ensuring intraoperative and early postoperative period
pain management, despite its restricted duration of action.! In turn,
to increase duration of analgesia and quality of blockage, adjuvant of
intrathecal clonidine and opioids are appropriate.> Different studies
have been found that intrathecal midazolam, neostigmine, opioids
and clonidine put together the prolongation of subarachnoid block
and reduction of postoperative analgesic consumption.’”’ Specifically,
addition of low doses of clonidine and fentanyl in intrathecal could
be associated with lesser incidence of adverse effects.® However,
intrathecal opioids with bupivacaine connected with side effects
of nausea, vomiting, pruritus, respiratory depression and urinary
retention in favor of clonidine which has not this property.” Amongst
the opioids, fentanyl could be the choice of adjuvant because of its
potency, rapid onset and short duration of action with lesser incidence
of respiratory depression.®!” Even though rising number of published
trials with small number of patients paying attention on post operative
analgesic effects to intrathecal clonidine and fentanyl, full up to date

evidence in larger population is lucking so far. Therefore, it was the
aim of this Meta analysis performed to confirm their conclusion using
at larger sample size.

Methods

Study selection

A literature search was conducted in Pubmed, Cochrane review,
EMBASE and Google scholar data bases and articles which are
relevant to our study were identified. The search was performed by
three authors (FH, AH, SE) independently with asking the key words
of intrathecal, clonidine, fentanyl and postoperative analgesia. In the
middle of citation extracted, abstracts were reviewed to recoup the
clinical studies of randomized control trials on intrathecal adjuvant
of clonidine and fentanyl. Articles that were related, by title and
abstract were right to used in full text to determine those that provided
sufficient information to be included in our Meta-analysis.

Inclusion and exclusion criteria

The trials included in our Meta analysis: patients undergoing spinal
anesthesia were assigned to at least two groups, including Clonidine
alone as an adjuvant to local anesthetics and Fentanyl alone as an
adjuvant to local anesthetics. So, all randomized control trial studies
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investigating the efficacy of intrathecal clonidine (50png) compared
with intrathecal fentanyl (25 pg) for patients under went to lower
abdomen and extremity surgery.

Outcome of interest

The primary outcome of interest was duration of Analgesia. The
secondary outcomes of interest were duration of sensory and motor
blockage.

Table 1 Characteristic of the included studies
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Data extraction

Data from qualified studies were extracted independently by
authors and summarized into a spreadsheet. Discrepancies were
resolved by agreement. For each of the included studies, the following
information was extracted; First author’s name, year of the study,
numbers of patients/study participants, total volume for spinal
anesthesia, and types of surgery (Table 1).

Anplication Local Total

Study Year (J;’; Sample size anesthetics volume Operation
(mg) (m)
Ranju singh et al.'® 2013 F25/C50/C75 35/35/35 Bup 10 2 Cesarean Section
Routray SS et al.” 2017 CS50/F25 40/40 Bup 12.5 2.5 Lower limb orthopedic
Surgery
Bajwa et al.?® 2017 C50/F25 50/50 Bup 12.5 25 Lower abdominal Surgeries
) 2 Lower limb and hip

Hakim et al. 2017 C50/F25/F12.5 30/30/30 Bup 12.5 25

Surgeries

Notes *values are meantstandard deviation.

Abbreviation: C, Clonidine; F, Fentanyl; Bup, Bupivacaine

1. Sensory block: the time of regression to S1 from the maximum
sensory block level

2. Motor block: the time of regression to the modified Bromage score
of 0

3. Duration of analgesia: the time from intrathecal injection to the
first time of compliant about pain or rescue analgesia.!

Three authors (FT, AH, SE) examine the full-text articles and they
independently decided whether the retrieved trials met the inclusion
criteria or not. The Two authors (FT, AH) carried out the data
extraction using special standardized forms developed for the Meta
analysis. These included titles, contact information of the authors, type
of surgery, and types of intrathecal adjuvant. The outcome data were
entered into RevMan 5.3 provided by the Cochrane Collaboration for
further statistical analysis.

Quality control

Two authors (FT, AH) independently read and evaluated
the methodological validity of all eligible studies using a set of
prearranged criteria of research design, quality of paper, and engaged
methods for intrathecal clonidine and fentanyl. Any discrepancies
were resolved through joint discussion, if necessary a third researcher
assisted in the decision.

Data analysis

A randomized effect model was used to determine the outcomes

of analgesic effects of clonidine and fentanyl adjuvant with 95%
confident interval. We evaluated the heterogeneity of study results
with the use of I test and random effect (RE) model. Significant
heterogeneity was considered P<0.10 and *>50%.'>"3 The overall
effect size of time of first analgesic request for Intrathecal clonidine
versus fentanyl was pooled by the forest plot with 95% CI. Statistical
analysis was performed by the use of Cochrane review manager
(RevMan 5.3).

Results

We have found 817abstracts through electronic data base search.
Among this studies756 were ignored after reviewing their titles and
reached to 61 screened articles. Then 40 articles were excluded due
to the abstracts or full text information did not related to the topic
interest. 17 were excluded from the 21 assessed eligible studies with
some reasons of exclusions criteria. Eventually, four articles fulfilled
our eligibility criteria and were subjected to Meta analysis (Figure
1). Selected articles were published from 2013 to 2017 (Table 2).
As shown from Figure 2 a mean difference (MD)=[83.57(95 % ClI,
29.33 to 137.82), I’=97%, P<0.00001] minutes. The highest and
lowest mean difference of effect sizes were MD=175.98 and 10.60
minutes respectively. Furthermore, the selected four articles in Fig 3
put that the pooled mean difference of duration of sensory and motor
block were MD=(26.27 and 26.06, 12=98% , p<0.00001 ) minutes
respectively at postoperative period. In Fig 4 also represented the
degree of risk of bias for integrated studies.
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Figure | Flow chart shows selected articles for Meta Analysis.
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17 af Tull-text articles excluded, with
reasons of

- Studies that did not provide full
imnformation on the outcame of iNnterest

- Studies with no extractable data to
calculate effect size of the autcome

+ Studies hawve not emphasis aon the
autcame of interest

Table 2 Summary of results from the indivial studies

Duration of Analgesia

Duration of Sensory

Duration of Motor

Study Year Application (minutes)* Block (minutes)* Block (minutes)*
Ranju singh et al.'® 2013 C 360.71+ 86.51 189.57+11.40 224.71+35.22

F 184.73 + 68.64 122.274£23.39 210.33+32.37
Routray SS et al."” 2017 C 510.84+24.10 250.52+18.41 190.16£26.11

F 439.95+19.16 205.16x19.55 171.31£24.58
Bajwa et al.?® 2017 C 497.20+139.78 136.56+12.67 184.58+12.07

F 416.87+105.67 132.00£14.56 190.50+18.65
Hakim et al.?! 2017 C 208.80+26.32 126.10£12.80 110.50+8.50

F 198.20£21.92 86.00+10.50 86.20+6.48

Notes *values are meantstandard deviation.

Abbreviation: C, Clonidine; F, Fentanyl
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Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean 8D Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Abdul Hakim 2017 2088 2632 30 1982 2192 30 26.M% 10.60 (-1.66, 22.86] [
Baljt Singh Bajwa 2017 4972 13078 50 416.87 10567 50 22.3%  80.33(31.76,128.90) .
Routray SS, 2017 51084 241 40 43495 1916 40 26.9%  75.89(66.35 8543 b
Singh R,2013 360.71 8651 35 18473 6864 35 24.1% 175.98(139.39, 212.57) -
Total (95% CI) 155 155 100.0%  83.57(29.33,137.82) e

i 1z - Chit= H Pz t t } {
Heterogeneity: Tau* = 2826.63; Chit = 111.62, df = 3 (P <0.00001); I* = 97% 200 10 0 100 0

Testforoveral effect 2= 3,02 (P = 0.003) Favours | Clonidine] Favours [Fentany)

Figure 2 Forest plot of the pooled effect size of the intrathecal Clonidine versus Fentanyl for Postoperative analgesia underwent lower Abdomen and lower
Limb Surgeries.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.1.1 motor block
Abdul Hakim,2017 1105 85 30 862 648 30 129% 24.30[2048,28.12) -
Baljit Singh Bajwa, 2017 184,58 12.07 50 1905 1865 50 127% -5.92[-12.08,0.24) -
Routray §S, 2017 19019 26.11 40 171.31 2458 40 122% 18.88(7.77,29.99) -
Singh R,2013 18957 114 35 12227 2339 35 125% 67.30([58.68, 75.92) -
Subtotal (95% Cl) 155 155  50.3% 26.06 [-0.23, 52.34) "‘"

Heterogeneity: Tau? = 703.43; Chi* = 186.75, df = 3 (P < 0.00001); I* = 98%
Test for overall effect: Z=1.94 (P = 0.05)

1.1.2 sensory block

Abdul Hakim,2017 1261 1248 30 B6 105 30 128% 40.10(34.26, 45.94] -
Baljit Singh Bajwa,2017 13656 1267 50 132 1456 50 128%  4.56(-0.79,9.91) -

Routray §8, 2017 25052 1841 40 20516 1955 40 125% 45.36(37.04, 53.68) -
Singh R,2013 22471 3237 35 21033 3237 35 115% 14.38(-0.79, 29.55) —r—
Subtotal (95% Cl) 155 155  49.7% 26,27 [4.13, 48.42) i

Heterogeneity: Tau® = 488.05; Chi* = 106.64, df = 3 (P < 0.00001); ¥ =97%
Test for overall effect: Z = 2.33 (P = 0.02)

Total (95% CI) 310 310 100.0% 26.15 [10.83, 41.46] -
b Ton i = . Phit = - = f $ } t
:et??gmlyl.llia'u . ;SLB.SZ';;'C:I_ U?Q“l.??-.df 7 (P <0.00001); I = 98% "100 50 0 50 100
est for overall effect: Z = 3.35 (P = 0.0008) Favours [Clonidine] Favours [cFentanyl)
Test for subaroup differences: Chi* = 0.00, df = 1 (P = 0.99). I’ = 0%

Figure 3 Forest plot of the pooled effect size of the intrathecal Clonidine versus Fentanyl for duration of motor and sensory block underwent lower Abdomen
and Limb Surgeries.
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Figure 4 The risk of bias assessment of the included studies

Note There were no high risks of bias found in these studies.

Discussion

Spinal anesthesia is a type of neuraxial regional anesthesia which
covers for lower limb and lower abdominal surgeries. However, plain
local anesthetics associated with cardiac and neurological toxicities.'*!
For reduction of this, spinal anesthesia agents were mixed with other
drugs, to decrease the dose requirement and potentiation of the
duration of regional anesthesia.'’ This Meta analysis of randomized
control trials showed that 50pg intrathecal clonidine as an adjuvant
provided the prolonged postoperative analgesia compared with 25ug
intrathecal fentanyl as a mean difference (MD) of [83.57(95%ClI,
29.33 to 137.82), >=97%, P<0.00001] minutes. Different studies have
been found that both clonidine and fentanyl added to spinal block
with bupivacaine are effective for the persistence of postoperative
analgesic time.!%"’

It was also supported by other different studies which gave the
evidence of 50ug clonidine to intrathecal bupivacaine made the
lengthening of analgesic duration in comparison to 25ug fentanyl with
bupivacaine.'*? In regarding to secondary outcomes of interest Mata
analysis study, the sensory and motor duration of block is significantly
prolonged in intrathecal clonidine group compared to fentanyl. This
was consistent with many different studies.!*?> However, there was
not considerable inter sub group differences of block duration between
the motor and sensory. The means of clonidine related potentiation
of spinal sensory block is reported to be reliant on presynaptic
(decrease transmission) and postsynaptic (hyper polarization) action.
It activates the o, receptors with blocking of A$ and C nerve fibers at
substantia gelatinosa of spinal cord to generate analgesia.”>** Fentanyl
is the preferred opioid drug for regional anesthesia with action on
u, and p, receptor agonist. It is highly potent drug due to high lipid
solubility>?¢ despite some related complications of nausea, vomiting,
and pruritus.?’

According to some study, even at higher dose of clonidine (450n.g)
only in intrathecal, didn’t result muscle weakness and motor block,?
but combination to spinal bupivacaine caused significant enhancement
of the strength and duration of motor block.?° Tilkar et al.>!' study
compared clonidine and fentanyl added to intrathecal bupivacaine and
reached as conclusion of clonidine was more helpful than fentanyl
in pain-relieving properties.! Even though different studies have
been used intrathecal clonidine from dose of 15ug tol150ug, the
50pg intrathecal clonidine was provided the extended postoperative
analgesia with minimal side effects compared to fentanyl.>* There
are a number of limitations to our Meta analysis. It was possible to
miss some studies which satisfied the inclusion criteria, and number
of studies to be excluded as the full text was unavailable. In addition,
there was significant heterogeneity to duration of analgesia, duration
of sensory block and duration of motor block with considering
different doses of bupivacaine drug and types of surgery (Figure 3)
(Figure 4).

Conclusion

Addition of 50pg clonidine to intrathecal bupivacaine, put forward
the longer duration of postoperative analgesia than 25ug of fentanyl.
So, it is recommended to use clonidine when we consider the extended
duration of postoperative analgesia.
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