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ABSTRACT

BACKGROUND

Post-traumatic pain after a traumatic injury is common. Physical injury or injury can
bring about huge harm to your tissues and bones. All things considered,
experiencing ceaseless pain after a horrible physical issue isn't bizarre. In fact, it is
routinely expected after absurd injuries, for instance, those bolstered in an accident.
Non-steroidal anti-inflammatory drugs usually abbreviated as NSAIDs, are the drugs
with analgesic, antipyretic and in higher doses, with anti-inflammatory effects.
NSAIDs inhibit cyclooxygenase (COX) 1 and 2. Similar to other NSAIDs, diclofenac is
associated with serious dose-dependent gastrointestinal, cardiovascular, and renal
adverse effects. Diclofenac is a nonsteroidal anti-inflammatory drug (NSAID) class
of the phenylacetic acid with anti-inflammatory, pain relieving, and antipyretic
properties. So, the side effects are the symptoms created because of cyclooxygenase
inhibitory action. Lornoxicam has been studied to be used in post-traumatic pain,
Lornoxicam is a strong analgesic and, NSAID of the oxicam class with better
tolerability profile when contrasted with different NSAIDs. New drug products
comprising of diclofenac potassium salt were related with quicker absorption and
fast onset of pain relief. It has been shown to be effective in the treatment of
postoperative pain, spine surgery, post cardiac surgery, and rheumatoid arthritis
(RA). However, there are just a couple of studies accessible in literature looking at
post employable pain-relieving impacts of lornoxicam and diclofenac. In this
manner, the current review was substantiated to validate and compare the pain-
relieving safety and efficacy of lornoxicam and diclofenac in intense post traumatic
pain.
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BACKGROUND

It isn't uncommon for a patient to encounter steady, extreme
pain without an obvious reason after the underlying injury
has recuperated. Post-traumatic pain is any agony that
happens after the healing of wounds from physical injury.
Following a horrendous physical issue, gentle to serious
uneasiness is typical. Steps ought to be taken to treat your
physical issue including setting bones, applying stitches,
expelling remote items from wounds, cleaning wounds, etc as
it applies to your interesting case. In the event that your
inconvenience continues following a total recuperation you
should search out clinical consideration, as this isn't ordinary.

As indicated by World Health Organization (WHO) injury
is the main source of death among people age 15 to 44 years
and will be the third driving reason for death and handicap in
all ages in 2020. Road car accident (RTC) is one of the
primary drivers of injury liable for roughly 50 million
wounds, every year, around the world.[1-2]

Injury patients incorporate a wide range of
physiologically different patient populations including solid
youthful competitors, kids, and fragile older. To give ideal
torment the executives care to these patients, it is important
that experts are solid and steady to and current with using
present day proof-based information and practices.
Moreover, injury patients who present with different wounds,
substance misuse, postponed care, just as mental and intense
subject matters confound the consideration procedure.3-4]

1977 lornoxicam was patented and approved for medical
use in 1997. It is utilized for the treatment of different kinds
of pain, inflammation, Rheumatoid Arthritis, Spondylitis,
Osteoarthritis, surgery, sciatica, and other inflammation.[]
Lornoxicam is also called as chlortenoxicam and it non-
steroidal anti-inflammatory drugs under oxicam family.
Commonly used routes of lornoxicam administration are oral
and parenteral structures. Not at all like other known
oxicams, disposal half-life of lornoxicam is generally short
(around four hours), which is profitable concerning decency.
Diclofenac was administration orally or intramuscular (IM)
injection in dosage from 50 to 75 mg, or for long term use up
to 150 mg per day.l6] In 1965 diclofenac was patented by
Ciba-Geigy and approved for medical use in United States in
1988. Generic medication is also available for diclofenac.[57]
Available route of administration for diclofenac is oral,
intramuscular, intravenous, transdermal and rectal.[®!
Diclofenac in the substance types of acid, potassium salt or
sodium salt is accessible on the pharmaceutical market in an
enormous number of medicinal items in different dose
structures and with various routes of administration.[9.10]
They incorporate oral dosage forms like tablets and cases,
generally with altered modified release, rectal dose forms,
infusions, items applied or splashed on the sKkin,
mucoadhesive dose forms and eye drops.[11l Pharmaceutical
forms most ordinarily contain diclofenac as sodium salt.
Lornoxicam is an NSAID which has pharmacokinetic and
pharmacodynamic properties similar to those of the often-
used drug Diclofenac. Bio- availability of Diclofenac is 50-
60% and bioavailability of Lornoxicam is 90%. In most post
traumatic pain circumstances peripheral nociceptors are
enacted and typical afferences are directed by means of an
intact nociceptive system.
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POST TRAUMATIC PAIN

Any serious injury to the body is designated "physical injury."

Two Primary Types of Physical Trauma

e  Blunt force trauma, which is the point at which an item
or power hits the body with enough power to cause a
blackout, profound cut, or break a bone.

e  Penetrating trauma, which is the point at which an item
punctures the skin and makes an open injury.

Some regular sorts of horrendous wounds incorporate
traumatic cerebrum injury, spinal line injury, spinal breaks,
awful removal, facial injury, acoustic injury, squash injury,
blackout, and broken bones.

Post-traumatic pain after a traumatic physical injury is
common. In most of the cases, the incessant pain is the
consequence of nerve harm (causalgia or mimo-causalgia)
brought about by the injury. Nerve damage is a frequent
reason for a persistent pain even after recovering from the
physical injury is complete. No injury is too small to even
consider causing post-traumatic pain. Indeed, even a sprain
can bring about post- traumatic pain. Truth be told, the nerve
doesn't really need to be harmed to cause torment. Some of
the time, pressure on a nerve because of the injury is
adequate to cause torment that can go from gentle to serious
distress. Specialists don't completely comprehend why a few
wounds trigger interminable torment; in any case, it's
accepted that it might be a defective correspondence between
the focal and peripheral sensory systems, as well as
inappropriate inflammatory response.[12]

Most Common Symptoms of Post Traumatic Pain

e A portion of the more typical indications of post-awful
torment include:

e Nonstop burning or throbbing torment, mainly in an
arm, hand, leg, or foot.

e Changes in skin temperature. The skin may show up
sweat-soaked and afterward become cold.

e Changes in skin shading. The skin can seem white and
mottled to red or blue.

e  Changes in skin surface. The skin may get delicate and
touchy to contact. It can be slender or sparkly in the area
affected.

e  Changes in hair and nail development.

e  Reduced capacity to move the influenced body part.

e Joint solidness, expanding, and harm.

e  Muscle fits, shortcoming, and misfortune (decay).

e Affectability to contact or cold. The region might be
overly sensitive to contact or cold temperatures.

e  Swelling over the painful region.

e The pain can be worsened due to emotional pressure.

For certain patients, the side effects will be reduced on

their own. In others, interminable pain and brokenness can
endure for quite a long time or years.[13]
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Management of Traumatic Pain

Organization of quickly acting intravenous operators in little
dosages at visit interims until help with discomfort is
accomplished is suggested. This permits the professional to
decide the patient's basal necessities before beginning long-
acting prescriptions or patient-controlled absence of pain.
Hypotension in light of analgesics is the most regularly
demonstrative of hypovolemia and should provoke a quest
for mysterious discharge while further revival happens.
While the complete disposal of agony isn't for all intents and
purposes achievable, multimodal torment the board methods
including the organization of at least two medications with
various reducing systems can give reasonable absence of
pain. These medications might be directed by means of a
similar course or by various courses.[14:15]

PAIN ASSESSMENT SCALE

The notable visual analogue scale (VAS) and numeric rating
scale (NRS) for appraisal of torment force concur well and are
similarly touchy in evaluating intense agony after medical
procedure, and they are both better than a four-point verbal
categorical rating scale (VRS). They work best for the
patient's abstract inclination of the force of agony at this
moment—present torment power. They might be utilized for
most noticeably awful, least, or normal torment throughout
the last 24 h, or during the most recent week. There are a few
confinements with this, as memory of agony isn't exact and
frequently shaded by changing setting factors. They are
additionally used to survey 'repulsiveness' of torment and to
review effect of agony on work. The commonly available
scales for accessing the pain are enlisted as follows visual
analog scales (VAS), numerical rating scales (NRS),
categorical scales, Wong-Baker faces pain scale, Flass scale,
cries scale, comfort scale, McGill pain scale, colour analog
scale, Mankosi pain scale, brief pain inventory and descriptor
differential scale of pain intensity Visual analogue scales
(VAS) are psychometric reaction scales used to gauge
emotional attributes or mentalities and have been utilized in
the past for a huge number of clutters, just as in statistical
surveying and sociology examinations, among others. VAS
was first depicted in 1921 and alluded to at the time as a
"realistic rating strategy". The underlying distribution, which
secured close to one page, was introduced as another
technique for the executive’s faculty to assess the laborers
allocated to them.[16-17]

Patients were assessed at baseline (day 0) and week 2
(day 14) and week 4 (day 28). Improvement in pain intensity
on the VAS at every assessment visit was viewed as the
essential result. The VAS is a legitimate evaluation
instrument. It brought more prominent affectability and more
noteworthy measurable capacity to information assortment
and investigation by permitting a more extensive scope of
reactions.

It expelled inclination that was presented by analyst
addressing, and it permitted realistic transient examinations.
Auxiliary results were improvement in the torment force on
Knee Injury and Osteoarthritis Outcome Score (KOOS)
subscale, hostile to pompous impact, weight-bringing down
impact, patient's worldwide appraisal for by and large
indication alleviation, doctor's worldwide assessment of
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treatment, and against ulcer impact. The KOOS is a legitimate,
solid, and responsive self-directed instrument utilized for
assessing present moment and long-haul follow-up of knee
injury, including OA.[18] The patients were solicited to record
the number from scenes of tooting over the past 24 h before
directing medicine and on day 7. The anti- flatulent effect was
evaluated by looking at the mean fall in number of scenes of
tooting. The weight-bringing down impact was evaluated by
looking at the mean fall in weight on day 28 with baseline
weight. Anti-ulcer impact was surveyed by recording the
quantity of Hz blocker tablets that patients devoured during
the investigation time frame. The necessity of salvage
prescription all through the examination time frame was
recorded for a situation report structure. Consistence with
study meds was checked in each visit. Adverse events (AEs)
announced or saw during the investigation time frame were
recorded for the situation report structure at each
examination visit.[19.20]

NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

NSAIDs are one of the most generally prescribed classes of
medicine for pain and inflammation.[21] They are answerable
for roughly 5-10% of all drugs prescribed every year.[22] The
pervasiveness of NSAID use in patients more than 65 years of
age is as high as 96% in the general work on setting.[23]
Roughly 7.3% of older patients more than 60 years of age
filled at any rate one NSAID remedy in one year time
frame.[24] Not withstanding their anti-inflammatory, NSAIDs
have antipyretic and pain relieving properties. These
medications inhibit Cyclooxygenases (COXs) proteins, which
are rate-deciding catalysts for prostaglandins and different
prostanoids synthesis, for example, thromboxanes.

Contrasted and Nonselective NSAIDs that restrain both
COX-1 and COX-2, COX-2 inhibitors (as known as coxibs)
inhibit just COX-2 enzymes. COX-2 assumes all the more a job
in prostaglandin mediated pain and irritation, while COX-1
assumes some housekeeping job in the insurance of gastric
mucosa and in platelet haemostasis. While the
gastrointestinal safety profiles of COX-2 inhibitors have
improved, the cardio-nephrotoxic antagonistic impacts are as
yet noteworthy.[25]

Most commonly used NSAIDS are aspirin, celecoxib,
diclofenac, diflunisal, etodolac, ibuprofen, indomethacin,
nabumetone, Kketorolac, ketoprofen, oxaprozin, sulindac,
salsalate and tolmetin. NSAIDs have an unmistakable
mechanism of activity which makes them exceptionally
effective therapeutically yet additionally purposes reactions
that are especially basic after oral administration. It is
assessed that around 21-25% of known cases of adverse
drug reaction (ADR) are brought about by NSAIDs. The most
incessant symptoms related with NSAID treatment,
particularly when utilized on a drawn-out premise, are
practical clutters of the gastrointestinal tract, kidneys,
cardiovascular and central nervous systems. Non-steroidal
anti-inflammatory drugs have been appeared to differ
extensively as far as adverse drug reaction, contraindications
and use limitations.[26-28]
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LORNOXICAM

Non-steroidal anti-inflammatory drugs (NSAIDs) are usually
utilized for treatment of mellow to direct post-usable
torment. Lornoxicam (an oxicam) is a non-steroidal pain
relieving with generally fast beginning of activity than other
oxicam subsidiaries. It is endorsed for use in musculoskeletal
and joint agony issue, for example, osteoarthritis and
rheumatoid joint pain; it is additionally utilized in the
treatment of other difficult conditions including
postoperative torment. Lornoxicam is accessible in
definitions reasonable for oral just as parenteral
organization.[29.30]

It is utilized in musculoskeletal and joint issue, for
example, osteoarthritis and rheumatoid arthritis. It is
additionally utilized in the treatment of conditions, for
example, postoperative torment and has been shown to be as
compelling as morphine. It is a yellow, amphiprotic
crystalline compound with a sub-atomic load of 371.81g
mol-1 that exists as a zwitterion in the strong state.[31.32]
Chemical formula: C13H10CIN304S2

IUPAC name: 6-chloro-4-hydroxy-2-methyl-1, 1-dioxo-N-
(pyridin-2-yl1)-2H-1A%-thieno  [2,  3-e].l12
carboxamide.

Lornoxicam is a nonselective NSAID of the oxicam class
with pain relieving, mitigating, and antipyretic properties. Its
inhibitory impacts on cyclooxygenases in fringe tissues
decline prostaglandin creation and its consequences for
endogenous dynorphins, b-endorphin levels additionally
advance its focal pain relieving and anti-inflammatory effects.
Recent examinations likewise proposed a pre-emptive role
for lornoxicam.[33.34]

The medication has a short plasma disposal half-life, of
roughly 4 to 6 h. This short plasma half-life may to a limited
extent be answerable for the lornoxicam's decreased
occurrence of adverse effects. Along these lines, it is
reasonable in the postoperative period for acute pain. It has
been accounted for that Intravenous Patient Controlled
Analgesia (IV PCA), with lornoxicam is as viable as opioid
analgesics for postoperative pain management.[35]

thiazine-3-

Pharmacokinetics Properties

The bioavailability of lornoxicam after oral application is over
90%. Greatest plasma focuses are accomplished after around
two hours. Given ordinary liver and kidney work, the plasma
half-life is around four hours. In old patients the leeway of
lornoxicam is diminished by about 30% to 40%; therefore,
the half-life is to some degree longer. Indeed, even within the
sight of impeded kidney and liver capacity, no significant
contrasts in pharmacokinetics have been watched. By virtue
of its short half-life, no amassing is probably going to happen
even in instances of rehashed organization - as opposed to
NSAID with a more drawn out half-life. Like different oxicams
and diclofenac, lornoxicam is used by means of cytochrome
P450 (CYP-2C9). Because of a hereditary polymorphism a few
people may utilize gradually and, in this manner, have raised
degrees of lornoxicam.[3¢]
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Pharmacodynamics Properties

Lornoxicam is a functioning substance from the gathering of
acidic enemy of pyretic analgesics. The amassing of acidic
analgesics in the excited tissue is viewed as a huge part of
their mitigating impact. In instances of excruciating fiery
responses, the vessels in the aroused tissue are harmed and
plasma proteins alongside bound pharmaceutical substances
are released into the extravascular space. On account of the
diminished pH esteem in aroused tissue, pain relieving acids
are capable to move from the extracellular space and enter
the cells more without any problem. This additionally
clarifies why the span of activity of acidic substances is
commonly longer than one would expect in thought of their
plasma half-life. The kindled tissue most likely carries on like
a profound compartment whose filling and exhaustion
change in accordance with the plasma focuses with
significant postponement.[40]

Mechanism of Action

A consummately adjusted hindrance of COX-1 and COX-2 is
accomplished. COX-1 is a constitutive chemical
communicated in numerous cells as a house keeping protein
and gives homeostatic prostaglandins. COX-2 is an inducible
protein, which is communicated at the beginning of
aggravation in numerous cell types associated with fiery
reactions. It varies from other oxicam mixes in its intense
restraint of prostaglandin biosynthesis, a property that
clarifies the especially articulated viability of the medication.
Prostaglandins are associated with all periods of provocative
occasions including fever, torment responses and
physiological capacities like intestinal motility, vascular tone,
renal capacity, gastric corrosive emission and so forth. The
instigating occasions incorporate phorbol esters, cytokines
and endotoxins. It may deliver the fringe pain relieving
impacts by NO-cGMP pathway and the opening of K+
channels. It likewise acts by development of nitric oxide. It
has additionally demonstrated checked inhibitory movement
on endotoxin instigated IL-6 development in THP 1
monocytes restraint of spinal nociceptive processing, height
of plasma levels of dynorphin and f endorphin following IV
organization. In vitro tests have demonstrated that
lornoxicam likewise repressed the with less movement on
TNF alpha and IL-14.37.38]

DICLOFENAC

At present, diclofenac acid is a widely utilized as an anti-
inflammatory drug. This dynamic compound is successful
pain reliever and effectively used in topical, regular systemic,
extended- release and transdermal dosage forms. Of these,
the transdermal conveyance framework has picked up much
importance in the course of the most recent decade. At first
acquainted with bypass the gastric symptoms of the oral and
injectable structures, it has developed as a patient-
accommodating option in contrast to the last mentioned. It
can defeat the pharmacokinetic obstructions of oral and
parenteral courses by bypassing the hepatic first-pass
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digestion, keeping up a consistent state plasma focus over a
drawn-out time and limiting between and intra patient in
constancy. Its decreased dose recurrence contrasted with the
oral course, non-obtrusiveness, simplicity of organization and
end likewise brings about better patient consistence.
Additionally, patients are delivered from the unnecessary
pain and fear related with injectable structures. At present,
diclofenac acid is a broadly used as a anti-inflammatory drug.
This dynamic compound is fruitful torment reliever and
successfully utilized in topical, customary fundamental,
expanded discharge and transdermal dose structures.

Chemical formula: C14H11CI2NO2
IUPAC name: 2-[2-(2, 6-dichloroanilino) phenyl] acetic acid

Diclofenac (cyclooxygenase 1 and cyclooxygenase 2
inhibitor) is being used conventionally for many years for
postoperative pain relief. It is known to accumulate in
inflamed tissue where its concentration is maintained much
higher than in plasma for many hours. It also has active
metabolites that act as analgesic. However, there are only a
few studies available in literature comparing post-operative
analgesic effects of lornoxicam and diclofenac. Therefore, the
present study was substantiated to evaluate the analgesic
efficacy and safety of lornoxicam and diclofenac in acute
postoperative pain after spinal surgery.

Diclofenac (cyclooxygenase 1 and cyclooxygenase 2
inhibitor) is being utilized conventionally for a long time as
postoperative pain reliever. It is known to aggregate in
aroused tissue where its fixation is kept up a lot higher than
in plasma for a long time. It additionally has dynamic
metabolites that go about as analgesic.[39]

Pharmacodynamic Properties

Diclofenac is a NSAID displaying pain relieving, calming, and
antipyretic movement. Its method of activity isn't very much
described. Despite the fact that diclofenac is delegated as a
non- specific COX inhibitor, it is a particular COX-2 isoform
inhibitor which adequately hinders prostaglandin-E2 and
thromboxane-A2 synthesis and possesses pro-nociceptive
activity at peripheral and spinal destinations.[39401 Also,
diclofenac goes about as an eicosanoid oxidoreductase
inhibitor and hinders eicosanoids and lipoxins. It additionally
builds plasma-endorphin levels and constricts N-methyl-D-
aspartate (NMDA)- intervened nociceptive release through
the L-arginine-nitric oxide-cGMP (cyclic guanosine
monophosphate) pathway.[4142]
appeared to lessen prostaglandin and interleukin-6 levels in
plasma and synovial liquid in patients with rheumatoid joint
pain and osteoarthritis. Contrasted and different NSAIDs,
regardless of COX-specificity, diclofenac shows more
noteworthy hindrance of platelet aggregation and goes about
as a serious opponent of thromboxane-prostanoid receptor,
meaning potential cardiovascular wellbeing.[43.44]

Diclofenac has been

Pharmacokinetic Properties
Diclofenac is very much assimilated orally and has a
determined clear volume of distribution of 0.12-0.17 L/kg.
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The AUC of diclofenac is relative to the orally controlled
portion in the range of 25 and 150 mg. Peak concentration in
synovial liquid, which is the site of activity of NSAIDs, is
accomplished 2-4 h in the wake of achieving top plasma
levels. Diclofenac ties widely to plasma proteins (99.7%),
primarily egg whites.[45]

Following oral organization, biotransformation of
diclofenac is guaranteed mostly by single and different
hydroxylation, methoxylation, and halfway glucuronidation,
bringing about phenolic metabolites which are then changed
over to glucuronide conjugates. Complete systemic clearance
of diclofenac is 263.56 mL/min. After glucuronidation and
sulfation, the metabolites of diclofenac are discharged in the
urine (65%) and bile (35%). Disposal from synovial liquid
takes around 3-6 h. The terminal half-life in plasma is
1-2 hrs. [46]

COMPARISON OF LORNOXICAM AND
DICLOFENAC

Daglar et al. (2005) examined the comparison of the impacts
of lornoxicam versus diclofenac in torment the executives
after heart medical procedure in a solitary blind randomized
study. The investigation included 40 adult patients who were
haphazardly allotted to administered diclofenac 75 mg
intramuscular 12 hourly for 48 hours or lornoxicam 8 mg
intramuscularly 8 hourly. No significant group discomfort
scores were found at any point in the two groups.[47]

Sener et al (2008) in a planned, randomized, placebo
controlled double blind study analysed the adequacy of
lornoxicam with diclofenac, ketoprofen and dipyrone for
alleviation of intense postoperative pain in tolerant
experiencing septoplasty. They utilized lornoxicam 8 mg
twice every day and diclofenac 75 mg twice every day. There
was no noteworthy contrast among the remaining
lornoxicam what's more, diclofenac groups.[48l

Kidd et al. (1996) compared about the efficacy and
tolerability of lornoxicam and diclofenac in the treatment of
patients with osteoarthritis more than 12 weeks and
surveyed the viability and bearableness of lornoxicam over a
follow-up time of 40 weeks. Consequences of their
investigation indicated that Lornoxicam 4 mg TID and 8 bid
mg offer were as powerful as diclofenac 50 mg TID for the
treatment of osteoarthritis. There was no huge contrast in
bearableness of these regimens.[49]

Herrmann & Geertsen (2009) contrasted efficacy and
tolerability of lornoxicam with placebo and diclofenac
detailed in 164 intense sciatica/lumbo-sciatica patients
utilizing randomized twofold blinded multicentre study. They
detailed that lornoxicam and diclofenac had comparable pain-
relieving impact. Occurrence and severity of adverse effects
were practically identical. By and large pass-ableness was
evaluated awesome by 93% of patients.[50!

Varsha G Et al (2013) studied on the analgesic efficacy
and tolerability of lornoxicam and diclofenac sodium were
correlation in post usable spinal medical procedure patients.
This single blinded, randomized, imminent near investigation
of lornoxicam (8 mg) versus diclofenac (75 mg) was directed
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at 47 patients were selected the investigation. After spinal
medical procedure, 23 patients got diclofenac sodium and 24
patients got lornoxicam. Pain were surveyed at pattern (0
min), 15 mins, 30 mins, 45 mins, 60 mins, 90 mins, 120 mins,
180 mins, 240 mins, 300 mins, and 360 mins by visual analog
scale of 10 points. Adverse events were recorded for the both
groups. Lornoxicam has marginally more noteworthy
adequacy than diclofenac in acute post-operative pain with
comparable tolerability and safety. Subsequently, it was
reasoned that lornoxicam is a superior option for diclofenac
in acute post-operative after spinal surgery.[51]

CONCLUSIONS

Pain as characterized by the International Association for the
Study of Pain, is a terrible tactile and emotional experience
related with genuine or potential tissue harm or depicted as
such as damage. Early and compelling alleviation from
torment in post-operative period is of significance so as to
improve persistent solace and also to re-establish patient's
day by day work. Selection of analgesics in the post-operative
period should be guided by a person's needs. Treatment of
suffering in patients after procedure on head and neck with a
non-opiate pain-relieving drug permits close checking of the
patient's neurologic status and NSAIDs are favoured in these
circumstances. Lornoxicam was found to be absorbed faster
with rapid onset of pain relief when compared to diclofenac
with minimum side effects and thus be safely used as a short-
term analgesic for relieving post traumatic pain.
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