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Abstract

Background: In acute pulpitis intense pain and inflammatory changes are the main features of the
patients. Diclofenac sodium is commonly used in the treatment of dental pain but has many side
effects. To reduce the dose and duration of traditional analgesic drugs several members of B vitamins
(B, B¢, B,,) can be used. Objective: To observe the combined effects of diclofenac sodium with B
vitamins in acute pulpitis patients. Method: This prospective interventional study was carried out in
the Department of Physiology, Sir Salimullah Medical College (SSMC), Dhaka between July 2014
and June 2015. Ethical permission was taken from the Institutional Ethics Committee (IEC) of SSMC.
Sixty diagnosed acute pulpitis patients of both sexes, aged 18-40 years were included by purposive
sampling from the Out Patient Department of Dental unit of SSMC. They were divided into 2 groups
(30 patients in each group), as diclofenac treated group received only diclofenac sodium (DS) for 5
days and combined treated group received combination of DS with B vitamins (BV) for same duration
(DS&BYV). Both the groups were studied two times i.e before taking Diclofenac Sodium on day 1 (DS
d 1), after taking Diclofenac Sodium on day 5 (DS d 5) and before taking both DS with B vitamins on
day 1 (DS & BV d 1), after taking both DS with B Vitamins on day 5 (DS & BV d 5). The intensity of
pain was scored by Visual Analog Scale (VAS) by using a Verbal Descriptive Scale (VDS) as a guide.
Again, serum CRP level was measured by latex method. The statistical analysis was done by paired
sample‘t’ test. Results: In this study, VAS score (p<0.001, p<0.01 respectively) and serum CRP
(p<0.001) level were significantly reduced in acute pulpitis patients after 5 days treatment of diclofenac
sodium with B vitamins supplementation in comparison to their pre supplemented state and to the
patients treated with only diclofenac sodium. Conclusion: The present study revealed that, the
combination of diclofenac sodium along with B vitamins reduce pain and inflammation more efficiently
than the treatment with diclofenac alone.
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Introduction .
cute pulpitis is an inflammatory rpechanlsm of the body. It oceurs whenever
condition of dental pulp caused by F1ss.u§s are being damaged and 1t.cau.ses the
noxious stimuli in which the pulp is 1nd1V}dua1 tq react 'Fo remove the pain stimulus.
Pain is classified clinically into two types, acute
capable of returning to the normal state following  and chronic. Acute pain or fast pain is the pain
removal of the stimuli'. It is characterized by  which is felt within 0.1 second after application
pain and inflammation?. Pain is a protective of pain stimuli which is conducted by type A’
fiber. Whereas, chronic pain begins after 1 second
or more and conducted by type C fiber.
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Management of pain involves the administration
of both opioid and non-opioid analgesics. Non
opioids include acetaminophen and non-steroidal
anti-inflammatory drugs (NSAID). However,
nonsteroidal anti-inflammatory drugs (NSAID) are
commonly used for the control of moderate to
severe intensity of pain. The commonly used
NSAID are ibuprofen, etoricoxib, diclofenac etc?.
Among them diclofenac sodium exhibits potent
analgesic and anti-inflammatory effects’, and is
commonly used in the treatment of dental
pain®.Although the traditional analgesics can
alleviate pain and anxiety effectively and facilitates
wound healing but they produce some side effects
like gastritis, nausea, vomiting, bleeding, sedation
and hypersensitivity reactions etc*.

Again, vitamin B is a water soluble vitamin which
includes thiamine, riboflavin, niacin, pantothenic
acid, pyridoxine, biotin, folic acid, cobalamins’.
However, B vitamins in their separate forms
have analgesic effects such as thiamin (vitamin
B,) has analgesic and anti-inflammatory effects
in mice 8, pyridoxine (vitamin B,) has analgesic
effects in diabetic peripheral neuropathic
patients®, cyanocobalamin (vitamin B,,) has
analgesic effects in low back pain'®. Moreover,
vitamin B, can relieved pain after short and
prolonged period of supplementation on rats'!.

Again, combined supplementation of B vitamins
(thiamin, pyridoxine and cyanocobalamin) with
diclofenac sodium have more analgesic and anti-
inflammatory effects. Such as B vitamins has been
used, in combination with diclofenac for various
painful diseases such as, in the treatment of
vertebrogenic lumbosacral rediculopathy!?, in
lumbago 3, pain originated from tonsillectomy'4,
in acute pain originated by lower limb fracture
and surgery. In addition, vitamin B can potentiate
the analgesic effect of diclofenac sodium in
carrageenin induced hyperalgesia in rat'>.

Pain intensity is measured by Visual Analog Scale
(VAS) scoring using Verbal descriptive scale as
guide!'®!7-18 and inflammatory status is observed
by measuring serum C reactive protein (CRP)
level.C-reactive protein (CRP) is an acute-phase

protein. It is mostly synthesized in the liver and
the concentration in plasma may be increased
several hundred fold in response to inflammatory
stimuli'®. C reactive protein (CRP) level was
reduced after supplementation of folic acid and
other vitamin B complex in stable hemodialysis
patients??. This CRP level was also reduced in
some obese diabetic patients having chronic
inflammation after 3 months supplementation of
diclofenac sodium?!.

The combination of diclofenac with B vitamins
have a different and complementary analgesic
mechanism of action and could show a better
analgesic effect than single drug alone'4.
Diclofenac has the risk of gastrointestinal side
effects by damaging the gastric mucosa!®. To
lower the risk of such adverse effects, the duration
of diclofenac treatment can be limited by
combined treatment of diclofenac with B

vitamins!3.

Though, Some studies have been done in home!!
as well as in abroad !>!3 regarding the effects of
diclofenac sodium along with B vitamins on
reducing pain and inflammation in some painful
diseases, but little is known regarding this
combined treatment on acute pulpitis patients in
our country as well in abroad. So, this study was
undertaken. It is expected that the findings of
this study will be beneficial for the faculty of
dentistry for better management of acute pulpitis
patients and can reduce the adverse effects of
traditional analgesics.

Methods

This prospective interventional study was carried
out in the Department of Physiology, SSMC,
Dhaka between July 2014 and June 2015. The
study protocol was approved by the Institutional
Ethics Committee (IEC) of SSMC. Sixty
diagnosed acute pulpitis patients of both sexes,
aged 18-40 years were included by purposive
sampling from the Out Patient Department of
Dental unit of SSMC, Dhaka. They were divided
into 2 groups (30 patients in each group), as
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diclofenac treated group received only diclofenac
sodium (DS) at a dose of 50 mg 12 hourly for 5
consecutive days and combined treated group
received combination of DS (50 mg 12 hourly
for 5 consecutive days) with B vitamins (BV) at
adose of B: 100mg, B,: 200mg and B,, 200ug
12 hourly for same duration (DS & BV). Both
the groups were studied two times i.e before
taking Diclofenac Sodium on day 1 (DS d 1),
and the same subjects after taking Diclofenac
Sodium on day 5 (DS d 5) whereas, the other
group before taking both DS with B vitamins on
day 1 (DS & BV d 1), and the same subjects
after taking both DS with B Vitamins on day 5
(DS & BV d 5). Subjects having diabetes
mellitus, hypertension, heart disease, kidney
disease, hypersensitivity to diclofenac sodium or
B vitamins, pregnancy were excluded from the
study. Informed written consent was taken from
each subject.

The intensity of pain was scored by Visual Analog
Scale (VAS) (Figure 1) using Verbal descriptive
scale (VDS) as guide!®!7-18, With all aseptic
precautions, five (5) ml of venous blood was
drawn from median cubital vein by sterile
disposable syringe. To assess their inflammatory
changes, serum C reactive protein level was
estimated by latex method in the Department of
Microbiology BSMMU, Dhaka. Data were
analyzed by Paired sample ‘t’ test as applicable
for statistical analysis. p value <0.05 was taken
as level of significance.

VAS is a subjective measure of pain. It is a
numeric continuous scale with the higher score
usually anchored with a severe pain descriptor
so that a higher score indicates more pain.

VAS scoring is measured by using a metric ruler
which is placed along the line with the 0 end of

the ruler at the 0 (no pain) end of the scale. The
point along the ruler that corresponds to the line
the subject has marked on the VAS indicates the
score for that subject. The markings on the VAS
were measured according to the degree of pain
and categorized as

* No pain 0

* Mild pain 0.1-3 cm

* Moderate pain 3.1- 6.9 cm

* Severe pain 7- 10 cm

Verbal Descriptive Scale (VDS)

When using a VDS, patients are asked to rate the
intensity of their pain using a scale of descriptive
words. Scale descriptions range from no pain to
severe pain. The ranges of VDS are as follows-

* No pain
- Tooth felt normal, patient did not have any
pain.
*  Mild pain

- Recognizable, but not discomforting
pain, which required no analgesics and not
impair in masticatory function.

*  Moderate pain
- Discomforting but bearable pain and
impairment of masticatory function
(analgesics ifused effective in relieving pain)

* Severe pain
- Difficult to bear (analgesics if used not
effective in relieving pain).

Results

All the subjects were age and BMI matched and
all of them were normotensive (Table I). VAS
score and serum CRP level were significantly

decreased in DS & BV d 5 in comparison to those
of DS & BV d 1 and DS d 5 (Table II).
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Figure 1: Visual Analog Scale (VAS)
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Table I: Age, BMI and blood pressure in both groups (n=60)

Parameters DSd1 DS&BVdl

Age (years) 36.60+1.86 35.80+2.21

BMI (kg/m?) 22.83+1.37 23.02+1.33

SBP (mm of Hg) 111.33+3.34 113.67+8.55

DBP (mm of Hg) 74.00+4.31 74.67+5.5

Data are expressed as Mean+SD. Statistical analysis was done by independent sample t-test. DS d 1:
Before taking only diclofenac sodium on day 1, DS & BV d 1:before taking both diclofenac sodium
and B vitamins on day 1, SBP: Systolic blood pressure, DBP: Diastolic blood pressure.

Table II: VAS score and serum CRP level in different groups (n=60)

Parameters DSd1 DSd5 DS&BVdl1 DS &BVd5
(n=30) (n=30) (n=30) (n=30)

VAS score (cm) 6.07+0.59 3.94+0.75%* 6.00+0.65 2.2740.45%**

Serum CRP level(mg/dl)  15.82+3.8 8.74+.34%** 15.68+.34 6.76+£.46%**

Data are expressed as mean+SD. Statistical analysis were done by Paired t-test and Independent
sample t-test. DS d 1:Before taking only diclofenac sodium on day 1, DS d 5: after taking only
diclofenac sodium on day 5, DS & BV d 1:before taking both diclofenac sodium and B vitamins on
day 1, DS & BV d 5: after taking both diclofenac sodium and B vitamins on day 5. ** = significant

at p<0.05, ***=significant at p<0.001.

Discussion

In this study, VAS score was significantly reduced
in acute pulpitis patients in DS & BV d 5 in
comparison to that of DS & BV d 1 and DS d 5.
This is consistent with the finding of various
other investigators>-!3. Again some other
researchers found the dose of diclofenac 45%
less in DS & BV group'“.

Again, the serum CRP level was significantly
reduced in acute pulpitis patients in DS & BV d
5in comparisonto DS & BV d 1 and also to that
of DS d 5. Similar finding was found by some
other researchers?%-2!,

In acute pulpitis patients, pain in association with
inflammation is the common complaint which
occurs due to release of inflammatory mediators
such as prostaglandins, TNF, IL-6, substance P,
C reactive protein (CRP) etc!?. These
inflammatory mediators activate sensitive

nociceptors surrounding the tooth which are
responsible for inflammation and inflammatory
pain'®. In addition, inflammatory reactions cause
intracellular accommodation of exudate in pulp
and causes swelling of pulp thus creates
abnormally high intra-pulpal pressure!.
Moreover, richly innervated afferent nerve fibers
of dental pulp causes pain transmission 2. All
these mechanisms involved in pain and
inflammation in acute pulpitis are responsible for
increasing the scoring in VAS!8-22,

It has been suggested that, diclofenac sodium
impairs prostaglandin synthesis>!314, inhibits
synthesis of leukotrienes?? phospholipase A, 24
and CRP2! thus decreases inflammation and
inflammatory pain'3-?3 thereby decreases the
scoring of VAS?2,

Pyridoxine alone or in combination with thiamin
and cyanocobalamin able to increase the synthesis
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and secretion of serotonin in various regions of the
brain by decarboxylation of 5-hydroxytryptophan,
which is the precursor of serotonin®.

In addition, vitamin B, increase the secretion
of noradrenalin in the CNS which act as
inhibitory neurotransmitter in the nociceptive
system?®. Again, vitamin B, reduces
inflammation and inflammatory pain by
decreasing formation of TNF-+ 27, IL-62® and
CRP2! Moreover, some research workers stated
that, accumulation of exogenous methylco-
balamin promotes nerve regeneration or
remyelination. Moreover, it acts as a methyl
donor in DNA metabolism and causes gene
transcription which may increase protein
synthesis for nerve regeneration®’.

In the present study, pain reducing and anti-
inflammatory effects were more effective in
patients taken both diclofenac sodium and B
vitamins, as evidenced by their VAS score and
measured CRP level.

This nociceptive and anti-inflammatory effects
of combined treatment may be due to their effects
on reducing the formation and release of
inflammatory mediators from the site of pulpitis.

Conclusion

From the results of this study, it can be concluded
that, diclofenac sodium alone or in combination
with B vitamins have nociceptive and anti-
inflammatory effects in acute pulpitis patients.
But the combination of diclofenac sodium along
with B vitamins provide more efficient pain
relief than treatment with diclofenac alone.
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