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Abstract
Background:Surgical injury to tissue as in major abdominal surgeries causes a variety of
profound inflammatory response which may lead to postoperative complicationswith
significant co morbidity.Dexmedetomidine, a highly selective a2-adrenoceptor agonist, is
widely used in clinical anaesthesia, and intensive care unit.The aim of this study is to
evaluate the anti-inflammatory effect of dexmedetomidine in major abdominal surgeries.
Patients and methods:40 patients for radical cystectomy in the age range of 40 — 65 years
participated in thisprospective, randomized, double blinded, placebo controlled clinical
study.Patients were randomly assigned to receive either Dexmeditomidine (Dex group) or
normal saline (0.9%) (Control group).Serum tumor necrosis factor (TNF-a), Interleukin-6 (IL-
6), and C-reactive protein (CRP) were analyzedbefore the start of the study drug infusion,
after complete recovery and the day one postoperatively.
Results: inflammatory markers were significantly higher in both groups compared to
baseline measurements. TNF-q, IL-6 measurements were less in Dex group in postoperative
period.
Conclusion:Dexmedetomidine is effective in attenuating the postoperative rise of the
proinflammatory cytokine interleukin-6 and tumor necrosis factor (TNF-a).
Introduction:-

Surgical injury to tissue as in major abdominal surgeries causes a variety of
profound physiologic reactions which are essential to the restoration of an organisms’
homeostasis. The response involves the release of stress hormones (i.e. C - reactive
protein (CRP), cortisol, catecholamines), stimulation of the complement system,
directioning of leukocytes to the site of injury, the release of cytokines (e.g.
interleukins, tumour necrosis factor) in addition to other cellular products (i.e.
superoxide radicals, proteases, growth factors). (1)

Inflammatory response may be a cause of postoperative complications in
patients with significant co morbidity. (2)

Dexmedetomidine, a highly selective a2-adrenoceptor agonist, is widely used
in clinical anesthesia, intensive care unit (ICU) management and pain treatment as a
sedative agent. (3)

It is well known that dexmedetomidine (DEX) inhibits both neuroendocrine
and inflammatory response in different experimental and clinical settings. (4)

Aim of the study:-

This study aimed to evaluate the anti inflammatory effect of dexmedetomidine in
major abdominal or pelvi abdominal surgeries.

Patients and methods:

This prospective, randomized, double blinded, placebo controlled clinical
study was approved by the Ethics and Research Committee of Sohag Faculty of
Medicine, Sohag University. It was done at Sohag University Hospital between
August 2015 and December 2016. Written informed consent was assigned by each
patient preoperatively. The study included 40 patients between 40 — 65 years.

The Inclusion criteria were as follows:-

Patients with an American Society of Anesthesiologists (ASA) physical status
of I or II and scheduled for major abdominal or pelvi-abdominal surgery under
general anesthesia were included in this study.

Exclusion criteria included the followings:-




A history of drug or alcohol abuse , allergy to any of the study medications ,
2nd or 3rd degree heart block , treatment with a 2 agonists or antagonists, chronic use
of anti-psychotic medications, chronic use of anti-inflammatory drugs , labile
hypertension, cardiac dysrhythmias, coronary artery disease, renal, hepatic or
cognitive impairment.

Patients were randomly assigned to receive either Dexmeditomidine (Dex
group) or normal saline (0.9%) (Control group).Randomization and enrollment were
done using sequentially numbered closed envelops. All patients assessment were
performed by an anesthetist blinded to the drug used for the study and to reduce the
selection and pretest biases another anesthetist prepared the study drug and covered
the syringe pumps and infusion system

All patients were premeditated with atropine (0.02 mg IM) and midazolam
5Smg IM. Standard moniroring were applied to all patients. Two large bore intravenous
cannulas were inserted in the right and left forearms.

After complete aseptic conditions central venous line was inserted in the right
internal jugular or subclavian vein using Seldinger s technique for rapid infusion of
fluids if needed. Radial artery on either side was cannulated after doing Allen’s test (to
make sure that there is adequate blood supply for the wrist and hand by the ulnar
artery) for continuous monitoring of blood pressure.

Patients were randomly assigned into two groups:-

Patients in the dexmedetomidine group (Dex group) were infused by
dexmedetomidine at 1 pg/kg in 20 ml of 0.9 saline infused IV over 10 minutes as a
loading dose then a maintenance dose of 0.5 pg/kg/h was infused along the course of
the surgery, and patients in the control group received 20 ml of normal saline infused
IV over 10 minutes followed by a maintenance infusion of normal saline till the end
of surgery.

General anesthesia was induced in both groups by propofol (1.5-2 mg/kg) and
fentanyl (2-5 pg/kg). Rocuronium (1 mg/kg) was used for endotracheal intubation.
Patients were mechanically ventilated with a mixture of oxygen - air (FiO2 = 0.4)
with EtCO2 stabilized at 30-35 mmHg.

Anesthesia was maintained by inhalational route with Sevoflourane in both
groups. All patients in each group were injected with ondansetron 4 mg prior to the
end of surgery.

Patients were completely reversed and extubated on table and were transferred
to the PACU after following commands.

Data collection and measurements:-

Patient characteristics including age , sex , weight, ASA physical status ,
volume of blood loss and volume of blood transfused in addition to duration of
anesthesia (time from the start of induction of anesthesia till discontinuation of
inhalational anesthesia, reversal of muscle relaxant and tracheal extubation). And
duration of surgery (time from the skin incision till the end of skin closure) were
recorded.

Laboratory investigations:

About 10 ml venous blood was withdrawn before the start of the study drug
infusion, after complete recovery and the day one postoperatively at 8 am from
patients and control by a clean venipuncture and immediately delivered into3 serum
separator tubes.

The following investigations were performed:

1- Serum IL-6 and TNF-a concentrations were determined by commercially
available enzyme —linked immunosorbant assay (ELISA)(Assay Max Human)




.This assay employs a quantitative sandwatwish enzyme immunoassay
technique that measured IL-6 and TNF-o murine monoclonal antibody
specific for IL-6 and TNF-a has been precoated onto microplate . IL-6 and
TNF-a IL-6 and TNF-a standards and samples is sandwiched by the
immobilized antibody specific for human IL-6 and TNF-a which is recognized
by streptavidin-peroxidase conjugate .All unbound material washed away and
peroxidase enzyme substrate is added. The color developed stopped and
intensity of the color is measured at 450nm.

Minimal detection limit < 10pg/ml

2- C-reactive protein was tested by semiquntitative latex
agglutination test (Omega Diagnostic Kit UK) according to

manufactures guide
Data are presented as mean+standard deviation or number (%). Independent t-test
and Mann Whitney tests were used to compare between study groups. Categorical
data were compared by chi squared and fisher exact tests. P-value less than 0.05
was considered significant
Results:-
A total of forty patients were involved in this prospective study; twenty
patients received the study drug, dexmedetomidine, and twenty patients as control.
All patients performed radical cystectomy with orthotopic diversion. Patients'
demographic data, duration of anesthesia and surgery, volume of blood loss, and
volume of blood transfusion did not differ between the two groups (Table 1).
Table (1): Patients demographic data, duration of anesthesia and surgery, volume of
blood loss, and volume of blood transfusion.

Dex group Control group -
(N=20) (N=20) P-value
Age (years) 54.45+8.9 54.65+ 8.5 0.94
Sex:
Male 18 (90) 17(85%) 0.4
Female 2 (10%) 3 (15%) ’
Weight (kg) 78+ 10.05 79.5+7.76 0.6
Physical status
(ASA):
I 8(40%) 9(45%) 0.23
II 12(60%) 11(55%)
Duration of 5.1%1.65 5.28+1.45 0.45
anesthesia (hours)
Duration of surgery 471 +1.03 4.91%1.35 0.57
(hours)
Volume of blood 1237.5+884.6 1030542 0.36
loss (ml)
Volume of blood 0408574 975.25+1070.6 0.91
transfusion (ml)

Data are presented as mean =+ standard deviation or number (%).
Dex group = dexmedetomidine group.




*P-value denotes statistical significance.

The plasma level of TNF-a, IL-6, and C-reactive protein before the start of the study
drug infusion, after complete recovery and the day one postoperatively at 8 am were
written in tables 2,3,4,5,6 and shown in figures 1,2,3,4,5 respectively.

Tumor necrosis factor —a (TNF-0) (pg/ml):Dex group than control group at
recovery and the day one postoperatively at 8 am.

TNF-a was significantly lower at complete recovery when compared with the baseline

value in both groups.

TNF-a was significantly lower in the day one postoperatively at 8 am when compared

with the baseline value in the control group.
Table (2): Tumor necrosis factor —o (TNF-a).

Dex group Control group P-value
N=20 N=20
TNF-a before the start
of the study drug 164 £2.1 174+2.6 0.184
infusion (baseline)
Table 2 and figure 1
showed that tumour
necrotic factor was 23 +£34 #3653 <0.001%*
significantly lower in
TNF-a at recovery
TNF-a the day one 13.8+3.1 #243+38 <0.001*
postoperatively at 8 am

Data are presented as mean =+ standard deviation.

Dex group = dexmedetomidine group.

*P-value denotes statistical significance versus the control group.

T P-value denotes statistical significance with the base line value in the Dex group.
# p-value denotes statistical significance with the base line value in the control group.
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Figure (1): Tumor necrosis factor —a (TNF-a).

Data are presented as mean.
Dex group = dexmedetomidine group.




*P-value < 0.05 denotes statistical significance versus the control group.

T P-value denotes statistical significance with the base line value in the Dex group.

# P-value denotes statistical significance with the base line value in the control group.
Serum Interleukine-6 (IL.-6) (pg/ml):

Serum Interleukine-6 was significantly lower in Dex group than control group at
recovery and the day one postoperatively at 8 am and serum IL-6was significantly
lower at complete recovery and in day one postoperatively at 8§ am when compared
with the baseline value in the control group as shown in table (3) and figure (2).
Table (3): Serum Interleukine-6 (IL-6).

Dex group Control group P-value
N=20 N=20

IL-6 before the
start of the study 8.4+ 1 8.7 1.2 0.441
drug infusion
(baseline)
IL-6 at recovery 9.3+1 #38.1+ 8.8 <0.001*
IL-6 the day one
postoperatively at 9.6 £1.2 #57.1£11.5 <0.001*
8 am

Data are presented as mean =+ standard deviation.

Dex group = dexmedetomidine group.

*P-value denotes statistical significance versus the control group.

# P-value denotes statistical significance with the baseline value in the control group.
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Figure (2): Serum Interleukine-6 (IL-6).
Data are presented as mean.
Dex group = dexmedetomidine group.
*P-value < 0.05 denotes statistical significance versus the control group.
# P-value denotes statistical significance with the base line value in the control group.
C- Reactive protein (CRP) (mg/l):
No significant difference in CRP between both groups, while C-reactive protein was
significantly lower in day one postoperatively at § am when compared with the
baseline value in either groups as shown in table (6) and figure (5).
Table (6): C- reactive protein (CRP)




Dex group Control group P-value
N=20 N=20
CRP before the
start of the study 3.2+ 62 3.3+3.9 0.980
drug infusion
(baseline).
CRP at recovery. 2554 3.2+39 0.673
CRP the day one
postoperative at 8 T 12.4+ 8.7 #153+7.6 0.259
am.

Data are presented as mean =+ standard deviation.

Dex group = dexmedetomidine group.

*P-value denotes statistical significance versus the control group.

T P-value denotes statistical significance with the base line value in the Dexl group.

# P-value denotes statistical significance with the base line value in the control group.
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Figure (5): C-reactive protein (CRP).
Data are presented as mean.
Dex group = dexmedetomidine group.
*P-value < 0.05 denotes statistical significance versus the control group.
T P-value denotes statistical significance with the base line value in the Dex group.
# P-value denotes statistical significance with the base line value in the control group.
Discussion:-

Dexmedetomidine is a centrally acting a2-adrenergic agonist decreasing
norepinephrine turnover and reducing central sympathetic outflow. Different
mechanisms of dexmedetomidine action have been illustrated including the
modulation of cytokine production by macrophages and monocytes during the stress
response which may also be stimulated via the o 2-adrenoceptors, inhibition of
apoptosis, central sympatholytic effects including the stimulation of cholinergic anti-
inflammatory pathway, and anti nociceptive action involving interactions between
pain and immune factors such as proinflammatory cytokines.(5)




The surgical stress response is a neuroendocrine and cytokine response to
surgical trauma. Which involves increase in catecholamine and steroid hormones,
with metabolic sequences. (6)

This stress response is considered as the physiological homeostatic defence
mechanism, important for the body for adaptation and developing resistance to the
noxious insults. If such exaggerated physiological changes are prolonged, that may
result in exhaustion of essential components of the body increasing morbidity and
mortality.(7)

We found no significant difference in CRP between both groups in post-
operative period. When compared to saline, Ueki et al found no significant difference
in CRP with patients received dexmedetomidine after cardiopulmonary bypass.(8)

Intraoperative Infusion of dexmedetomidine did not reduce CRP significantly
following major spinal surgery.(9)

While in laparoscopic cholecystectomy, CRP were significantly less in
patients received dexmedetomidine in postoperative day one.(5)

Interleukin-6 is a proinflammatory cytokine that has both local and systemic
effects for decreasing tissue injury and minimizing infections while stimulating tissue
healing and repair. (10)

It is the main interleukin released following surgery and has a reliable
indicator role of the inflammatory response to surgical trauma.(11)

We found that Patients received dexmedetomidine had lower serum IL-6 level
at recovery and one day after surgery. These results agree with Yacout et al. who
worked in patients performing major abdominal surgeries. (12)

In patients received dexmedetomidine, IL-6 concentrations declined
significantly after laparoscopic cholecystectomy.(9)

After cardiopulmonary bypass, plasma IL-6 levels were higher in the saline
group than the dexmedetomidine group. (8)

Dexmedetomidinedid not differentially modulate levels of IL-6 after major
spinal surgery.(9)

Tumor necrosis factor-a is also a proinflammatory cytokine that regulates
several other cytokines. (13)

TNF was significantly lower in Patients received dexmedetomidine at
recovery and one day after surgery.Perioperative use of dexmedetomidine as an
adjunct to general anesthesia was found to cause significant decreases TNF-a within a
period of 24 hours postoperatively. (14)

Tasdogan et al. showed that intravenous dexmedetomidine infusion decreases
serum TNF after abdominal surgery. (15)

Conclusion:
Dexmedetomidine is effective in attenuating the postoperative rise of the
proinflammatory cytokine interleukin-6 and tumor necrosis factor (TNF-a)) and
resulted in lower levels of markers of stress response to surgery as cortisol and blood
glucose.
References:
(D) Homburger JA, Meiler SE. Anesthesia drugs, immunity, and
long- term outcome. CurrOpinAnaesthesiol. 2006; 19:423-8.
(2) Westaby S, Saatvedt K, White S, Katsumata T, van Oeveren W,
Halligan PW. Is there a relationship between cognitive
dysfunction and systemic inflammatory response after
cardiopulmonary bypass? AnnThorac Surg. 2001; 71:667-72.



(3) Xianbao, L.; Hong, Z.; Xu, Z.; Chunfang, Z.; Dunjin, C.
Dexmedetomidine reduced cytokine release during postpartum
bleeding-induced multiple organ dysfunction syndrome in rats.
Mediat. Inflamm. 2013, 2013, 627831.

(4) Goldfarb Y, Sorski L, Benish M, Levi B, Melamed R, Ben-
Eliyahu S. Improving postoperative immune status and resistance
to cancer metastasis: a combined perioperative approach of
immunostimulation and prevention of excessive surgical stress
responses. Ann Surg. 2011; 253:798-810.

(5) Kang, S. H. et al. Effects of dexmedetomidine on inflammatory
responses in patients undergoing laparoscopic cholecystectomy.
ActaAnaesthesiol Scand. 57, 480-7 (2013).

(6) O’Riain SC, Buggy DJ, Kerin MIJ. Inhibition of the stress
response to breast cancer surgery by regional anesthesia and
analgesia does not affect vascular endothelial growth factor and
prostaglandin E2. AnesthAnalg 2005;100:1244-9.

(7) Velickovic I, Yan J, Gross JA. Modifying the neuroendocrine
stress response. Seminars in anaesthesia. Perioper Med Pain
2002;21:16-25.

(8) Ueki, M, Kawasaka, T, Haba, K., Hamada, K., Kawazaki, C. The
effects of dexmedetomidine on inflammatory mediators after
cardiopulmonary bypass. Anaesthesia 2014, 69, 693-700.

(9) Bekker, A, Haile, M, Kline, R, Didehvar, S, abu, R. The effect of
intraoperative infusion of dexmedetomidine on the quality of
recovery after major spinal surgery. J Neurosurg Anesthesiol
2013, 25, 16-24.

(10) Sheeran, P. & Hall, G. M. Cytokines in anesthesia. BJA. 78,
201-19 (1997).

(11) Jameson, P., Desborough, J. P., Bryant, A. E. & Hall, G. M.
The effect of cortisol suppression on IL-6 and white blood cell
responses to surgery. Acta Anaesthiol Scand. 41, 304-8 (1997).

(12) Yacout, A., Osman, H, Abdeldaem, M, Hammouda, S. Effect
of intravenous dexmedetomidine infusion on  some
proinflammatory cytokines, stress hormones and recovery profile
in major abdominal surgery. Alexandria Journal of Medicine
2012, 48, 3-8.

(13) Clark, I. A. How TNF was recognized as a key mechanism of
disease. Cytokine Growth Factor Rev. 18, 33543 (2007).

(14) Li, YY, Ge, DJ, Li, JY, and Qi, B, Sex Differences in the
Morphine-Sparing Effects of Intraoperative Dexmedetomidine in
Patient-Controlled Analgesia Following General Anesthesia: A
Consort-Prospective, Randomized, Controlled Clinical Trial.
Medicine (Baltimore), 2016. 95(18): p. €3619.

(15) Tasdogan M, Memis D, Sut N, Yuksel M. Results of a pilot
study on the effects of propofol and dexmedetomidine on
inflammatory responses and intraabdominal pressure in severe
sepsis. J Clin Anesth. 2009; 21:394—-400.



s Ghadl) clblas i ja A Augal) clilaiud) o Gatie shibianSs e aladiia c il
daa) jlidie adlal/acalia daal cidl ; /ol il /8 leaa i) 38 Gua (a1 a4
Aadial)
J2dll 3335 (e de giia de gana (5 S Gladdl sl ja A Ja) sa LS AU Aa) el BbaYlows
sl gyt 333 Aatl) el Al LIS 8 ) sl Bl Ay pem it ) Asanll L 5] el
oo Smd Sl gl e gl Y5 ¢ Al @sa ) ) Sl S (e 8 gl s liael SIS ¢ g 3 <0
¢ il s elaaal) o yal) G Aalil) 3y Aa) 5 canl) Cani ) (S el elans 5, s LAY A lal) sl
) Caalal) Cpent s Aal el an Lo cilieline &gan e Jly 38 Leliall Ulata¥) Qe
e o paall il jall Caaa 5] Gl sie (i Gyl e AU sliaall o il 4l Gatse shinaluSos
(8 Al AlaiuV) aiay s dgnanl) clanall aaall Loy jlaall 138 0f s 485 65 5 Laa 5. 4lgiV) ol g2l (e Sl
ASISY) 5 Adenall o pladl e el
8 bl Jals Jarazall (i s (8 AnleiV) LS i) 2 U) Jlay i) 138 of ) 5350 1Y) g
Lo 5l il e B3 ) (pe aid laadl 138 o Liagl Gl gaadl e ol all i A sl VW (5 55 (aza all
D5 g oda pudis | S JSS Aliaall i aaldl (e il Jarae (e Jliy g AN AN Gis ey 5 518
G Jara Gl Lay s doal ) Cllead) ay 488 (e Jiarill 5 ¢ g s all e 55 5il) Clladial aie (A l3a10
Aalaidll sy ol Cliclioas
-:a-ub.m %) dd@i‘
ol lal a8 e sinedu€on e 4l 3 Gl sliadl) ) gall e 55 ) 4l jall 528 Caags
el ey 48EY) (5 gl o I 55 5 S
-l (Goh g sl
5 oralall zla s a8 Aa jall 53 pall Alial) 5 il andy ) 300 el A jall 238 <
Osral apane AL 5 A jall o3 agilad Al an yall (e A yral) e diaall AUl 280 el e J gaanl) 2y
A Gasall o) lad) 3 S clal al s es lde Gin g duad 5 lede Ga ) (o pd slee) 7 5) 55 Lads
oo e A agaradl dtin Cua Yo )T jrewy s g YoV O ulaed (a8 )
Ge nll Jaa lEall (a4 Ll podia) il Ao sanall (o8 5 Ly e (ppdie el - Y Ao ganal)
sl Gk
e ale Jglae cali i 4 jlaall de pana (b 5 Liay pe (e Calad -; AU Ao ganal)
=AY Ja gyl agale (Badali o) quag Al Al alad Cpdl) ouda sall g
Oppanall g ppaaill (Ll 4 1oV dmandl il (Guka 4l 5 oV A8 (e (aa jall 0585 ()
e o3t i aall o) pladl (s S Slilae o) Y
-t Ayl 03 agladi Al Cpdl) uda jall
- ) e pane 4y 53l laRE) — e shanen€oall Hlial dpulial) - a5V g L I e Sl aladTY) -
Gl hacal m ye - 4salill Gl J8) ) geal i e galil) Clias () Jlacal g dasiall i e - ddadiall o) 3 jaal) Y
(<l ) La s ecliSusall 5 ectaiinall (5f) cililgiDl saliaal) ydlaall cha Jall aladinl) - 28l 5 JSH Cailla
v DS i) Giall By e e Gn g il e slae ) ais alall padll Gl (e geaal) IS (8 ia el paea
& pladl jpasally ) Jila lld () 585 o g s Cllaall 48 jal Jsaall dd 6l s (Ale © 58 55 oY 5 laall S g6l o e
Ao &8/ eloa Glla ) psis S s (Aeuall) &S/ la (e V.02 Jsdsus pall ¢3S/ ol 2 5 Ssa 0¥ Jailidl)
-V Ot i) ) (Boptdiall Hadall e Calli s ¢ e 0] e i e padtl o Jalad) s )5l Gk e
LSy 5 e sl (e danla ()

gl geilil) & jedal A gl Ailiall JalS Jlainnl Alenl | gamd Limy ya )y sma ) A Lally o)L

Ao gana (& Aflan] AV iy JBl da s (K15 e sanall DS 34 gala s ) gy AuleilY) llainl)

158l g Al e JB s o (g 15SE3) 28 (paaa sianenSall de gana (oain ya ) gl o pedal LS e siansanSiall
ofie sanall IS 8 g gl ¥ anall LS e IS lld S5 Aleal) 2y 5y L by sall (g JB S
iy

Ml asll pas dale 5 - S ) i1 S gl (e dal jad) 2z Lo g5 )] a8 Jlad (ase shinanSoall lac



