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ABSTRACT
Background & Objectives- Chronic low
back pain represents a major healthcare
problem which seriously impairs the quality
of sufferers' working and social lives. Its lifetime
prevalence exceeds 70% in most industrialized
countries. Most guidelines recommend
paracetamol, Non Steroidal Anti-inflammadory
Drugs (NSAIDs), Cyclo-oxygenase (COX-2)
inhibitors, opioids, muscle relaxants,
antidepressants and benzodiazepines as
analgesic medications of choice. Studies with
atypical opioids have been done in the western
countries but not in the Indian population and
also there is no head on comparison between
the two atypical opioids, Tramadol and
Tapentadol. The objective of this study was to
compare the efficacy and tolerability of
Tapentadol with Tramadol in relieving
symptoms in Chronic low back pain and to
compare the improvement in Quality of Life.
Methods — This study was a prospective
randomized open label comparative study
where the subjects were randomized into two
study groups of 63 each. They received
Tapentadol 50 mg or Tramadol 50 mg twice
daily orally for 5 days and Diclofenac was
used as a rescue medication. Assessment was
done using Numerical Rating Scale(NRS) and
Oswestry disability index score at baseline, 2
days and 5 days. Tolerability assessment was
done for a period of 10 days and was based
on the adverse events reported. Results: There
was no statistical difference between Tramadol
and Tapentadol groups in terms of Numerical
rating scale for pain and in Oswestry Disability
Index score, from baseline to day 2 and from
baseline to day 5. The incidence of side
effects were statistically less in the tapentadol
group compared to the tramadol group. There
were few subjects who discontinued the
treatment due to drug related side effects in
the tapentadol group but none in the tramadol
group and this difference was not statistically
significant. Conclusion: Opioids are an
important alternative in the treatment of
Chronic Low Back Pain in patients who do
not benefit or tolerate the first line drugs like
NSAIDs and paracetamol. Atypical opioids
decrease the intensity of pain and improves
the quality of life of patients with chronic non
specific LBP, but the choice between the two
drugs needs to be assessed further with long
term studies. The atypical opioids seem to
have an acceptable tolerability profile.
INTRODUCTION

•

Low back pain (LIM is defined as pain
located in the lumbosacra I region of the spine.
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The most frequent location being the fourth
and fifth lumbar segment. It is a disorder with
many possible etiologies, occurring in diverse
groups of the population across the globe. It is
a common and substantial health problem
affecting adults of all ages.
Chronic LBP is a healthcare problem
which seriously impairs the quality of the
sufferers' working and social lives. It also
poses a major economic problem due to the
frequent use of health services_ and absence
from work . It is estimated that LBP accounts
for about 40% of all lost work days.
The review of the international literature
on the incidence of disabling low back pain,
by Nachemson reported that the problem of
LBP was even greater in Canada, Great Britain,
Netherlands, and Sweden in comparison to
the United States and Germany. This analysis
showed that the percentage of the work force
affected varied from 2% to 8% with days of
absence per patient per year ranging from 9
days in the United States to 10 days in West
Germany, 20 days in Canada, 25 days in the
Netherlands, 20 days in Great Britain, and 40
days in Sweden.
The total incremental direct health care
costs attributable to low back pain in the U.S.
were estimated at $26.3 billions in 1998. Due
to such huge impact on health and resources
the WHO has included LBP as priority in its
joint and bone decade of 2000- 2010.
LBP is usually self-limiting and has no
serious underlying pathology. For most patients,
reassurance, pain medications, and advice to
stay active are sufficient. The patient usually
recovers within 4-6 weeks with these measures.
A more careful and rigorous follow up is
required for patients who do not recover.
I.
2.

About a decade back there were few large,
randomized trials for therapy of LBP3 Later on
several major randomized clinical trials (RCT's)
have been published on the basis of the
efficacy of various treatments for nonspecific
low back pain at various stages, and based on
these studies many guidelines have been
published.
Most guidelines recommend paracetamol,
Non Steroidal Anti Infalammatory Drugs
(NSAIDs), Cyclo-Oxygenase (COX-2) inhibitors,
opioids, muscle relaxants, antidepressants and.
benzodiazepines as analgesic medications of
choice. The former three drugs are useful in
mild to moderate pain but not very effective
in moderate to severe pain. They cause serious
gastrointestinal adverse effects and are toxic
to the hepatic and renal systems.
Cardiovascular risk has also been identified
with the use of these drugs and they also have
a ceiling effect.
Atypical opioids like tramadol and
tapentadol, have proven to be useful in
moderate to severe pain. They have less organ
toxicity and their dual mechanism of action
_provide a broader analgesic spectrum. Also
the overall incidence of adverse effects are
less and it decreases with increase in duration
of treatment.
Most of the studies with atypical opioids
have been carried out in the western countries
and not in the Indian population and also
there is no head on comparison between the
two study drugs and hence the need for the
study.
OBJECTIVES

1) To assess and compare the efficacy
and safety of tapentadol and tramadol in low
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back pain.
2) To assess the extent of disability
caused by low back pain and the percentage
of relief obtained by the study drugs.
MATERIAL AND METHODS
SOURCE OF DATA:
The study was conducted from November
2010 to April 2012 in patients attending the
Orthopaedic outpatient department at Katihar
Medical College & Hospital, Bihar.
METHOD OF COLLECTION OF DATA:
Patients who were diagnosed to have LBP
at the Orthopaedic outpatient department at
Katihar Medical College & Hospital, and who
satisfied the following inclusion and exclusion
criteria, were included in the study.
Investigations like X-ray of lumbar region
to rule out spine pathology and Complete
Blood Count (CBC), Erythrocyte Sedimentation
Rate (E5R) and C Reactive Protein (CRP) to
rule out infections, was done only when
clinically indicated.
INCLUSION CRITERIA:

the treatment and then at 48hrs, 5th
and 10th day after starting the
treatment.
2) Pain relief (relative to the amount of
pain before enrolment) was assessed
on a 5-point verbal rating scale with
categories:
moderate, 4 = slight, 5 = no relief.
Pain relief was assessed on the 5th and
10th day after treatment.
SECONDARY OUTCOME MEASURES:
1) Oswestry disability index was used to
assess the presence of disability and its
improvement during the course of
treatment from pre, during and post
treatment state.
2) Safety was assessed based on the
number of patients experiencing side
effects during and after the treatment
and the number of days they experience
nausea / vomiting / constipation /
dizziness / somnolence / pruritis.
STATISTICAL ANALYSIS:

2) Previously diagnosed with low back
ache, not controlled on first line
therapy.
3) Patients with moderate to severe pain
Ipain >4 measured on numerical rating
scale (NRS)).

Statistical software: statistical software
namely SPSS 15.0 was used for analysis of the
data.

4) Willing to sign informed consent.
EXCLUSION CRITERIA:

RESULTS AND DISCUSSION

1. Patients diagnosed with / with suspicion
of a serious underlying spinal
conditions (neoplasia, inflammation,
infection).

STUDY DESIGN:

2. Subjects with back pain symptoms
related to abdominal, pelvic, thoracic
or renal pathology.
3. Patients with It hepatic or renal
dysfunction.
4. Patients with uncontrolled diabetes or
hypertension.
5. Pregnant and lactating women.
6. Patients with h/o hypersensitivity to
the study drugs or any other opioid.
7. Patients already on MAO inhibitors,
Serotonin reuptake inhibitors and
Tricyclic antidepressants.
PRIMARY OUTCOME MEASURES:
1) Pain intensity score (measured on NRS)
was measured on day 1, before starting
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Analysis of the resulti of the present study
shows that between the two study 'groups age and
gender distribution in bath the study arms were
matched with a P %tattle. of 0.652 and 0.655
respectively.

The mean age observed was 37.92±8.83 years
in the tapentadol group and 38.62t8.5 years in the
1 = complete relief, 2 = good, 3 = trainadol group.

All the data was entered carefully in the
data recording sheet The primary analysis
involved all patients who were assigned to the
treatment with the study drugs. Statistical
analysis was done for both primary and
secondary outcome variables.

1) Patients aged >18 yrs and <50. yrs, of
either sex vtrere included.

Group It - Tramadol 50 mg. BD

A total of 126 patients diagnosed with non
specific LISP, but not adequately controlled, on
standard treatment. attending Orthopaedic out patient
department were recruited. The patients were
randomly assigned, based on random number table,
to either of the two study groups (63 in each group).
One group received Tapentadol 50mg twice daily
and the other group, Tramadol 50 mg twice daily for
a period of five days. Dklofenac was used as a
rescue medication. All patients were followed up for
a total period of ten days.
All patients who satisfied the inclusion and
exclusion criteria were enrolled in the study and
written informed consent was obtained from them. A
base line demographic data (age, sex, weight, blood
pressure, associated diseases, habits, drug history)
was collected at the time of recruitment. Patient
assessment was done at baseline, 48hours, 5days
and 10days.
The outcome of the therapy was based on the
improvement of pain and disability and tolerability
of the drug.
Group I - Tapentadol 50 mg BD

In the tapentadol group 52.4% of the study
subjects were males and 47.6% were females. In the
Ramada! group 49.2% of the study subjects were
males and 50.8% were females.
The mean baseline values of NRS scores were
5.71±-1.19 in the tapentadol group and 5.79 ±1.44
in the tramadol group thus they had similar base line
pain scores with a p value of 0.736.
The mean baseline values of 001 quality of life
scores were 35.70±10.57 in the tapentadol group
and 34.84*8.72 in the tramadol group with a p
value of 0.621.
The focus of the present study was to evaluate
the reduction in values of the numerical rating pain
score and to assess improvement in quality of life as
demonstrated by increase in the Oswestry disability
index score after administration of the study drugs.
In the present study in the tapentadol group
there has been a reduction in mean NRS score of
0.68 ± 0.97 from baseline to day 2 and reduction in
NRS score of 1.42 ±1.49 from baseline to day 5. In
the tramadol group the NRS score difference from
baseline to day 2
was 0.82 ±1.14 and from baseline to day 5 it
was 1.58±1.33. These differences in the NRS scores
when assessed by RMANOVA were significant with
respect to time with a p value of 0.001. The
improvement in NRS scores observed between ihe
two study groups however was not statistically
significant at day 2 and day 5 with respective p
values being 0.458 and 0.522 each.
The outcome of treatment with respect to pain
as expressed by the study subjects was assessed on
a Liken scale. 70% of the study subjects in tapeniadol
group and 77.4% in the tramadol group had some
kind of pain relief. This outcome was similar in both
the groups with a p value of 0.607.
The present study did show an improvement in
quality of life with both the study drugs. The 001
score difference before and after treatment in the
tapentadol group was 6.10±7.91 and in the tramadol
group it was 8.34±7.29. This improvement in ODI
score was not statistically significant between the
two groups as seen with a p value of 0.110.
The side effects observed in the two study
groups were nausea, vomiting, dizziness, somnolence
and constipation. The relative percentages of
occurrence of these side effects is mentioned in
Table -XVI. The incidence of nausea or vomiting was
less in tapentadol group and this effect was partially
significant with a p value of 0.54. With respect to
the incidence of dizziness and somnolence tapentadol
group was significantly better than tramadol group
with p value of 0.046.
In the tapentadol group, two subjects
discontinued treatment due to drug related side
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effects and one subject needed rescue medication.
No such incidence was observed in the tramadol
- group . However this difference was not statistically
different between the groups (p=0.199).

•

The use of tramadol in various pain conditions
have been assessed in multiple randomized trials.
These conditions include post operative pain in
different kinds of surgeries, pain due to dental
extraction and it has also been evaluated in pain due
to myocardial infarction and angina with positive
results. With respect to chronic pain efficacy of
tramadol has been assessed in cancer pain, chronic
pain due to a variety of cbses and in chronic LW".
In a randomized, double-blind cross-over study
in 55 patients suffering from refractory chronic low
back pain treatment with oral tramadol (100mg eight
• hourly) was compared with a fixed dose combination
of paracetamol & codeine (1000rng & 60nre eight
hourly) and the observed efficacy was similar in the
two study groups.
Another study to assess efficacy and tolerability
of tramadol in chronic LBP was a three phase trial
with (1) a washout/screening phase; (2) a 3 week,
open label, run-in phase; and (3) a 4 week,
randomized, placebo controlled, double blind
treatment phase and included 380 subjects who
were treated with tramadol up to 400 mg/day.
At the end of the open label phase, patients
who tolerated tramadol and perceived benefit from it
were randomized to cOntinue treatment with [Yamada'
or to convert to Placebo in the double blind phase.
Reasons for discontinuing frorn the open label phase
included adverse events (20.5%) chug ineffective
(6.1%) and other reasons (6.6%). This is similar to
the findings of the present 80dy. Of the remaining
254 who entered the double blind phase the mean
pain visual analogue score at end of treatment was
3.5 in the tramadol group as compared to 5.1 in the
placebo group. In the present study the end of
treatment Pain score in the tramadol group was
4.18.
The introduction of extended release [ER)
formulation prompted a comparison of efficacy and
tolerability of immediate release IIR] tramadol (50mg
QID) and ER form (100mg BD) in a multicentre,
randomised, double-blind, parallel group study
involving 205 patients with chronic refractory low
back pain. The study showed that there was no
difference in pain relief, the course of pain intensity
or adverse events between the two study groups.
Moreover those continuing beyond the first week
became more tolerant to the adverse effects.
The efficacy of tapentadol (Ibi for the relief of
moderate to severe pain hasteen evaluated in three
randomized, double-blind, phase Itt studies in patients
with acute pain, postoperative (bunionectomy) pain,
and pain related to end-stage degenerative joint
disease and tolerability was assessed as a secondary
measure in a phase III randomized. double-blind,
90-day safety study -in subjects of LOP and
osteoarthritis. In all of these studies tapentadol PRI
50, 75 or 100mg has been compared with oxycodone
10mg or placebo every 4-6hrs.

In the above mentioned studies pain was
- assessed on WKS and patients global impression of
change on Liken scale. tapentadol was found to be
better than -placebo and equally effective as
oxycodone. At the end of the study the percentage of
patients reporting much improved ortvery much
improved on the PGIC was 83% in the tapentadol
[IR] 50-mg group, 88% of patients in the tapentadol
IIRI 75-mg group, 86% in the oxycodone HCI 1112)
10-mg group, and 65% of patients in the placebo
group.
This is in contrast with the findings of the
present study in which tapentadol group does riot
show much improvement in pain outcome assessment
on Liken scale.
The use of tapentadol in chronic pain has been
assessed in different conditions like chronic
osteoarthritis, chronic LBP and neuropathic pain. In
a randomized double blind controlled 15wed study
involving 958 patients of chronic LBP tapentadol
was found to relieve pain more effectively than
placebo and had fewer side effects as compared to
oxycodone.
The reduction in pain NRS was 2.9 with 100250mg BD of tapentadol [ER] in the above study
whereas in the present study tapentadol [W] SOIng
BD showed a reduction in the NRS score of 1.42 k
1.49.
Tapentadol [IR] was evaluated against oxycodone
and placebo in acute LW' in a randornized,doubleblind, parallel-group study for 10 days. Pain intensity
in this study was measured on NRS and it was found
to be better than the placebo.Thestudy durionsbated
better tolerability of tapentadol with 86.3% of patients
completing the study as compared to 82.7% in die
oxycodone group with the most common reason for
study withdrawal in both treatment groups being
adverse events (tapentadol IIRI. 6.5 %and oxycodone
7.1%). In the present study 93.7% patients completed
the study which was more than that observed in the
above mentioned study.
CONCLUSION
Low back pain is a common problem with the
prevalence ranging from 8% to 56%. The recurrent
and persistent pain leads to disability and reduction
in the quality of life of the individuals. Apart from
such high prevalence, because the affected
population, is the productive workforce in their thin]
and fourth decades, it poses a major economic
burden on the health system.
The treatment of LBP has several challenges.
The first and foremost being the diagnosis. Only
15% of cases of LBP have an attributable specjfic
pathology, the remaining 85% have non specific
LEIP. The treatment of chronic NSLBP involves both
pharmacological an non pharmacological modalities.
The main objective of this study was to compare
the efficacy and safety of tramadol and tapentadol in
chronic Non Specific Low Back Pain. NSA1Ds,
Acetaminophen, COX-2 inhibitors, are all used
initially for LBP. As the pain becomes recurrent and
chronic and moderate to severe in character the
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stronger analgesics like opioids are preferred.
Opioids are vent effective in moderate to severe
pain while the other drugs like NSAIDs are more
effective in mild to moderate pain. The side effect
profile of the atypical opiods is better than the
NSNDs and COX-2 inhibitors.
From the results of the present study it can be
concluded that both Tramadol and Tapentacbl are
effective in the treatment of LBP. Both the dregs have
a similar incidence of adverse events. The
improvement in quality of life by both the study
drugs is similar and clinically significant.
REFERENCES
t Margareta N. Federico 13, Christine a Non
specific low back pain surgical verbs nun
surgical treats-rent . clinical orthopedics and
related research 2006 no 443. pp 157- 167.
lippincott williams and vrillkins
Schug SA. The role of tramadol in current
treatment strategies for musartoskeletal pain.
ther din risk rnanag. 2007;3(5):717-23.
3. Thorne C. Beaulieu AD, Callaghan DJ,
O'Mahony WF, Barlett JM, Knight R. et at A
randomized, double-blind, crossover
comparison of eft-tray and safety of oral
controlled realease tramadol and placebo in
patients with painful osteoarthrttis. pain res
manage. 2008;13(2):93-102.
4. Scott IC Evaluation and treatment of acute low
back pain. Am Fam Physician 2007 Apnl
15;75(8)1181-88.
5. Ibrahim T. Tleyieh IM & Gabber 0. Surgical
versus non-surgical treatment of chronic low
back pain: a meta-analysis of randomised trials.
Int Orthop. 2008;32:107-13.
6. Comprehensive Review of Epidemiology.
Scope, and Impact of Spinal Pain. Pain
Physician: Guidelines Special Issue: May/June
200912:E35-E70.
7. Christopher MW, Christopher GM, Mark JH,
James HM, Andrew JM, Helena 13, eLal. Low
Back Pain and Best Practice Care A Survey of
General Practice Physicians Intern Med.
2010;170(3):271-77.
B. Weiner SS, Ndfdin M . Prevention and
management of chronic low back pain. Best
Pract Res Cal Ftheumatd. 201024267-79.
9. International classification of diseases (ICD)
[Internet) 1990 [updated 2010; cited 2013 Sep
22] Available from: http:// apps.who.int/
classifications/ ic010/ browser 2010/ene/M54.5.
10. Federico B. Anne F M. Ferran P. Christine C.
,
Non-specific low back pain. LanceL2012 379:
482-91.
11 Endean A, Palmer KT Coggon D. Potential of
magnetic resonance imaging findings to refine
case definition for medonica/ low back pain in
epidemiological studies: a systematic review.
Spine.201126160-69.
12 Back pain and sciatica. [Internet] 2008 Sept
[updated 2013; cited 2013 Sep 24] Available
front: http:/Neww.nhs.uk/conditionstrrrek-pain/
pagesArealmadaspx

11

ORIGINAL Si CLINICAL RESEARCH I
ABSTRACT
Tapentadol is a centrally acting analgesic
with a dual mechanism of action of mu
receptor agonism and norepinephrine reuptake
inhibition. Tapentadol immediate-release is
approved by the US Food and Drug
Administration for the management of
moderate-to-severe acute pain. It was
developed to decrease the intolerability issue
associated with opioids. Tapentadol extendedrelease has a 12-hour duration of effect, and
has recently been evaluated for pain in patients
with chronic osteoarthritis, low back pain,
and pain associated with diabetic peripheral
neuropathy. Tapentadol extended-release was
found to provide safe and highly effective
analgesia for the treatment of chronic pain
conditions, including moderate-to-severe
chronic osteoarthritis pain and low back pain.
Initial trials demonstrating efficacy in
neuropathic pain suggest that tapentadol has
comparable analgesic effectiveness and better
gastrointestinal tolerability than opioid
comparators, and demonstrates effectiveness
in settings of inflammatory, somatic, and
neuropathic pain. Gastrointestinal intolerance
and central nervous system effects were the
major adverse events noted. Tapentadol will
need to be rigorously tested in chronic
neuropathic pain, cancer-related pain, and
cancer-related neuropathic pain.
INTRODUCTION
Centrally acting analgesics with a dual
mechanism of action have recently been
developed in an attempt to reduce the
tolerability issues associated with opioids while
providing equivalent analgesia, and are being
evaluated for the treatment of chronic pain.
Tapentadol is a novel centrally acting analgesic,
initially formulated as an immediate-release
preparation. It is a potent Schedule II analgesic
approved for use by the US Food and Drug
Administration (FDA) in 2009, and is the first
pain reliever developed in over 25 years for
the management of moderate-to-severe acute
pain.
Tapentadol immediate-release is available
as 50,75, and 100 mg tablets and provides 46 hours of analgesia. Tapentadol immediaterelease was shown to provide analgesia
comparable with that of 10-15 mg of
immediate-release oxycodone in patients
recovering from dental extraction pain and
pain following bunionectomy. It was also as
effective as oxycodone in patients presenting
with chronic osteoarthritis pain and chronic
low back pain. Of importance in the
comparator trials was the finding that patients

38

Tapentadol Extended-Release for Treatment of
Chronic Pain
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treated with tapentadol had a lower incidence
of adverse gastrointestinal events, including
nausea, vomiting, and constipation, than those
treated with oxycodone. In a bunionectomy
trial, the composite incidence of nausea and
vomiting in patients treated with tapentadol
50 mg every 6 hours was significantly lower
than in patients treated with oxycodone 10
mg. Based on the safety and efficacy profile of
the immediate-release preparation, the Pricara
division of Johnson and Johnson
Pharmaceuticals made the decision to develop
a preparation that provided a more prolonged
duration of effect in an indication of chronic
pain. The new preparation, tapentadol
extended-release (ER), is a sustained-release
tablet with a 12-hour duration of effect for
patients 18 years of age and older with
moderate-to-severe chronic pain who require
around the clock analgesic therapy.
At the time of writing, clinical development
of tapentadol ER has been completed,
submitted, and reviewed by the FDA. The
submission included a number of large-scale,
randomized, active comparator-controlled and
placebo-controlled Phase Ill studies that
evaluated the safety and efficacy of tapentadol
in patients with chronic osteoarthritis, low
back pain, or pain associated with diabetic
peripheral neuropathy. Tapentadol ER has also
been evaluated in a 1-year, active-controlled,
open-label Phase III safety trial. The FDA has
not requested additional efficacy trials, but in
a complete response letter provided on
November 2010, the agency seeks additional
information regarding modifications to the ER
tablet that increase mechanical resistance to
breaking or crushing prior to granting approval
for use. In a series of large-scale, controlled
clinical trials, tapentadol ER was found to
provide safe and highly effective analgesia for
the treatment of chronic pain conditions,
including moderate-to severe chronic
ciatranarthritia pain and lower hark pain I ike

1.
2.

the immediate-release preparation, it provides
potent analgesia equivalent or superior to that
of sustained-release opioids with an
unexpected reduction in adverse
gastrointestinal events. It also appears to have
analgesic effectiveness comparable with that
of opioid comparators, demonstrating
effectiveness in settings of inflammatory,
somatic, and neuropathic pain.
PHARMACOLOGY
Tapentadol produces potent analgesic effects
via its dual mechanism of action, ie, mu receptor
agonism and norepinephrine reuptake inhibition. In
animal models, tapentadol behaves as a weak opioid
agonist, with 50 times less affinity than morphine for
the mu receptor. Despite this low binding affinity,
tapentadol provides powerful analgesic effects,
equivalent to one third that observed with
equianalgesic doses of morphine. This finding and
observations noted in Phase I human trials suggested
that mu receptor activation provides a measurable
but limited contribution to the analgesic effect of
tapentadol.
Norepinephrine inhibits transmission of noxious
impulses by activating alpha adrenergic receptors
located on noxious nerve fibers in the spinal cord
and central nervous system. Tapentadol has high
selectivity for the norepinephrine transporter protein,
and blocks reuptake of norepinephrine at the terminal
endings of interneurons and descending inhibitory
fibers. The resulting increase in norepinephrine further
suppresses pain transmission at nociceptor endings.
Unlike tramadol, which inhibits reuptake of both
norepinephrine and serotonin, tapentadol has limited
interaction with serotonin transporter proteins and
minimal effect upon serotonin reuptake. Therefore,
the risk of serotonin syndrome is less with tapentadol.
Moreover, it was suggested that analgesia is more
readily obtained by norepinephrine reuptake
inhibition tha s by serotonin inhibition. From
preliminary anecdotal information, it appears that
treboxetine does not provide good analgesia. In
addition, it has been seen that tricyclic antidepressants
with more norepinephrine reuptake inhibition than
serotonin reuptake inhibition do not appear to possess
significantly more potent analgesic qualities than
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tricyclic antidepressants with more serotonin
inhibition than norepinephrine reuptake inhibition.
Tapentadol exists as a single active enantiomer
and is metabolized mainly by 0-glucuronidation. Its
principal Metabolite is inactive, having no affinity for
the mu receptor or the norepinephrine transporter.
Because the analgesic activity of tapentadol is limited
to the primary molecule, no enzymes are needed to
convert it to an active metabolite, as is the case for
tramadol and codeine. The development of tapentadol
proceeded from the analgesic with a combined
mechanism of action, ie, tramadol. Tramadol provides
weak mu activation with inhibition of serotonin and
norepinephrine uptake. The pharmacokinetic
properties of tapentadol differ from those of tramadol
in several ways. The parent molecule of tramadol
inhibits the norepinephrine (") enantiomer and
serotonin reuptake (+) enantiomer, whereas the
metabolite (0-desmethyl-metabolite) provides mu
receptor activation. Therefore, any opioid-mediated
analgesic activity of tramadol is dependent on the
amount of metabolized fraction of parent drug.
Tramadol is metabolized via the enzyme system
cytochrome P450 (CYP) 206, Approximately 5%15% of humans are so-called "poor metabolizers*,
who do not experience satisfactory levels of analgesia
with standard doses of tramadol. Unlike tramadol,
the analgesic activity of tapentadol resides in the
parent molecule, and, CYP2 D6 polymorphism plays
no role in determining variations in analgesic
response. This is very important because CYP
enzymes contribute to clearance of approximately
two-thirds of the most commonly prescribed
medications, including serotonin or norepinephrine
reuptake inhibitors and mu receptor agonists.
Tapentadol is metabolized predominantly by 0glucuronicialion mediated by UGT1A9 and UGT2137.
The metabolites of tapentadol showed no analgesic
activity in animal pain models, and demonstrated no
affinity for the mu receptor or the norepinephrine
transporter in binding studies. Following oral
administration of tapentadol, 99% of the parent
molecule and its inactive conjugated metabolites
which possess no appreciable analgesic activity are
excreted via the kidneys. The manufacturer suggests
that tapentadol should not be used in severe hepatic
or renal failure. There have been no formal studies
in these populations. The bioavailability of orally
administered tapentadol is 32%, which is comparable
with morphine, but less than methadone, namadol,
or oxycodone. With tapentadol given orally, the time
taken to reach peak plasma concentration is 1.2,1.5 hours. The half-life is 24 hours, and plasma
protein binding is 20%.

Based on several large-scale clinical trials, described
later in this paper, tapentadol ER is associated with
bettor gastrointestinal tolerability, than the typical
extended-duration opioids.
Mu receptor activation is a secondary
mechanism responsible fot the analgesic effect of
tapentadol. Therefore, with chronic -use, there is a
relatively low degree of mu receptor activation as
compared with potent mu opioids and,
correspondingly, a • slower onset of tolerance. One
study demonstrated that the onset of tolerance with
chronic use cif tapentadol was significantly delayed
as compared with morphine. With morphine
treatment, the onset of tolerance was almost
immediate, with complete tolerance by day 21. With
tapentadol use, a progressive decline in efficiency
was observed until day 18, followed by a plateau of
moderate antinociception and complete tolerance
on day 51. It is unclear whether benefits of reduced
tolerance and dose escalation will be observed with
long-term clinical use.

Diabetic neuropathy pain
CLINICAL INVESTIGATION
OsteomIhritis
A placebo and active-comparator controlled trial
of tapentadol ER was performed in 670 patients with
moderate-to-seviere chronic pain related to chronic
osteoanhritis of the knee. Patients were randomly
assigned to 28 days of treatment with tapentadol ER
100 mg or 200 mg, oxycodone controlled-release 20
mg, or placebo twice daily. The primary endpoint
was average pain intensity over the preceding 24
hours (100 mm on visual analog scale). Patients
treated with tapentadol ER reported significantly
reduced pain intensity vs- placebo ("13.4 mm; P =
0.021), and analgesia comparable with that in those
treated with oxycodone controlled-release 20 mg.
More patients rated pain relief with tapentadol ER
200 mg "very good' or 'excellent" compared with
placebo (48.8% vs 29.2%). Gastrointestinal disorders
occurred in 23% of placebo patients, 30% of patients
treated with tapentadol ER 100 mg, 49% of patients
treated with tapentadol ER 200 mg, and 56% of
patients on oxycodone controlled-release 20 mg.
Constipation was much less common in the
tapentadol ER 100 mg and 200 mg groups than in
the oxycodone controlled-release group. Nervous
system adverse events such as drowsiness, headache,
and somnolence, were repotted by 15%, 24%, 34%,
and 43% of patients on placebo, tapentadol ER TOO
mg, tapentadol ER 200 mg, and oxycodone
controlled-release 20 mg, respectively.
Chronic low back pain

EXTENDED RELEASE
PREPARATION
The ER tapentadol preparation was specifically
developed for the management of moderate-to-severe
chronic pain. The controlled release formulation
provides a 12-hour duration of activity, as well as
the convenience and analgesic uniformity associated
with twice per day dosing. The analgesic efficacy of
tapentadol is comparable with that of the classic ER
opioids, such as controlled-release oxycodone.
Opioids have efficacy in inflammatory, somatic, and
neuropathic pain conditions, as well as cancer pain.

maintain an optimal balance of efficacy and
tolerability. Efficacy was measured as change in
mean pain intensity from baseline to week 12. Two
hundred and thirty-five patients in the tapentadol ER
group and 199 patients in the oxycodone CR group
entered the 12-week maintenance period. During
this time interval, the average 24-hour dose for
tapentadol ER was 400 mg, and for the oxycodone
CR dose was 80 mg. Patients treated with tapentadol
ER benefited from significantly greater reductions in
average pain intensity than those on placebo. A
higher percentage of patients completed treatment
with tapentadol ER (54.1%) than with oxycodone CR
(43.3%), mainly because of the lower rate of
discontinuation due to gastrointestinal side effects
(16.7% with tapentadol ER vs 32.3% with oxycodone
CR). The authors concluded that tapentadol ER 100250 mg twice daily relieved moderate-to-severe
chronic low back pain mon, effectively than placebo,
and with fewer adverse event-related discontinuations
than oxycodone CR 20-50 mg twice daily.

A large proportion of patients suffer from low
back pain, with many having a predominant
neuropathic pain component as well. The safety and
effectiveness of tapentadol ER was evaluated in 958
patients presenting with chronic low back pain. In a
randomized, controlled, blinded fashion, patients
with moderate-to-severe pain were titrated over 3
weeks to achieve an effective and tolerable twice
daily dose of tapentadol ER 100-250 mg, oxycodone
/ICI controlled release 20-50 mg, or placebo, and
then maintained at that dose for 12 weeks.
Additional dose adjustments were allowed to
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The effectivness of tapentadol ER in managing
moderate-to-severe chronic pain- was also evaluated
in patients with diabetic peripheral neuropathy. This
randomized, double-blind trial involved diabetic
patients aged 18 years or older with a diagnosis of
moderate-to-severe painful diabetic peripheral
neuropathy and symptoms for a minimum of 6
months. During the 3-week, open-label period, 588
patients were titraled to an optimal dose of tapentadol
ER 100-250 mg twice daily. The majority of these
patients (79.4%) had a pain intensity ratinre6 on
an 11-point numeric rating scale. Patients were then
advanced to the double-blind phase of the trial
which consisted of a 12-week maintenance period,
during which time patients continued on their study
medication. A total of 395 patients wk. received
tapentadol ER in the open-label period and be an
the double-blind phase of treatment had a mean
decrease is pain intensity from 7.3 indicating severe
pain to 3.5 indicating mild pain during open-label
treatment, During the double-blind period, the
tapentadol ER group had an average pain intensity
that remained relatively Constant, while the,placebo
group had a pain intensity that increased in severity
(P < 0.001).
During the open-label treatment phase, 20.1%
of patients experienced the onset of one or more adverse events and discontinued the study. Following
advancement to the. double-blind phase, 11.2% of
patients in the tapentadol ER group and 5.7% of
patients in the placebo group discontinued due to
adverse events. The most common adverse events
were gastrointestinal and led to discontinuation in
10% of patients.
The finding that tapentadol effectively suppressed
neuropshic pain, while a mu receptor agonist was
ineffective, may be related to the dual analgesic
mechanism associated with this moletule. Agents
that have a similar combined mechanism have been
shown to be effective in the treatment of neuropathic
pain conditions and, at the same time, are able to
potentiate the opioid analgesics. Neuropathic pain is
usually managed with tricyclic antidepressants,
selective serotonin/norepinephrine reuptake inhibitors,
anticonvulsants, antiarrhythmics, N-methyl-D-
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aspartate antagonists, and topical therapies. The
antinociceptive, antiallodynic, and antihyperalgesic
properties of tapentadol have been demonstrated in
different rat models of acute and chronic pain. The
models have included tail flick, hot plate, writhing,
mustard oil colitis, chronic constriction injury, Randall
Selitto test, and spinal nerve ligation. The efficacy of
norepinephrine inhibitors, such as tricyclic and
tertacyclic antidepressants, has been demonstrated
in neuropathic pain models.

BENEFITS ASSOCIATED WITH

.

TAPENTADOL ER
In clinical trials, tapentadol ER ha
demonstrated an improved gastrointestina
tolerability profile compared with the
comparator, oxycodone CR, at equianalgesic
doses. The incidence of adverse gastrointestinal
effects was 43% in the tapentadol ER group
and 67.3% in the oxycodone CR group.
Tapentadol ER used for over 15 weeks provided
relief for moderate-to-severe chronic low back
pain and had a better gastrointestinal
tolerability profile than oxycodone CR, with
lower rates for nausea, vomiting, constipation,
and pruritus. Another study demonstrated a
lower incidence of nausea, vomiting, and
constipation in the tapentadol ER group despite
the fact the treatment duration was substantially
longer (268 days with tapentadol ER vs 59
days with oxycodone CR). In addition, the
incidence of gastrointestinal effects leading to
discontinuation of treatment was 2.5 times
higher in the oxycodone group. The observed
lower incidence of adverse gastrointestinal
effects is likely related to the dual synergistic
mechanism of action of tapentadol ER, where
appreciable levels of analgesia are achieved
with a lesser degree of mu receptor activation.
The ability of tapentadol ER to suppress
neuropathic as well as somatic pain suggests
it will provide a broader spectrum of efficacy
than the currently available ER analgesics.
Opioid agonists have limited clinical
effectiveness in the management of moderateto-severe neuropathic pain and are not
considered a first-line therapy, whereas
analgesic medications with a combined
mechanism of action, including norepinephrine
reuptake inhibition, are effective against
chronic pain.
Opioids are reserved for patients with
refractory neuropathic pain. In addition to
that, the use of opioid medications is limited
because of the side effects associated with mu
receptor activation. This implies that the
development of a compound combining both
mechanisms of action is the way to improve
the therapeutic range of opioids. Facilitation
of monoaminergic transmission by blocking
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the reuptake of notepinephrine and/or
serotonin in the ddscending pain inhibitory
pathways of the spinal cord is efficacious in
the treatment of chronic pain conditions and
can enhance the analgesic effects of morphine.

ADVERSE EVENTS

renal disease, or in those who are pregnant or
elderly. Tapentadol will need to be rigorously tested
in chronic neuropathjc pain, cancer-related pain,
and cancer-related neuropathic pain.
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ABSTRACT
Background & Objectives : Asthma is a
chronic illness which affects all age groups. It
is characterized by airway hyperresponsiveness
with recurrent episodes of wheezing,
breathlessness, chest tightness, and coughing,
particularly at night or in the early morning.
The objective of this study was to study the
efficacy and safety of Ozagrel and Montelukast
as add-on therapy to long-acting beta agonistinhaled corticosteroids in the treatment of
moderate to severe asthma and to compare
the improvement in quality of life. Methods :
This was a randomized, open label,
comparative study. Subjects were randomized
into two groups of 50 each. They received
Ozagrel 200 mg, twice daily or Montelukast
10 mg once daily orally for 8 weeks.
Assessment was done by calculating
Pulmonary Function Parameters and Quality
of Life at 4 weeks and 8 weeks. Safety was
assessed based on adverse events. Results :
There was a statistically significant
improvement in Forced Vital Capacity (PVC)
and Forced Expiratory Volume in 1 second
(FEV1) in the Montelukast group, and FEV1/
FVC in the Ozagrel group, with improvement
in the Mini-Asthma Quality of Life
Questionnaire (M-AQLQ) in both groups.
Between group differences in efficacy in terms
of Pulmonary Function Test parameters was
not demonstrable. There was a decrease in
agonist use and nocturnal symptoms in the
Montelukast group as compared to Ozagrel.
Incidence of side effects was similar and there
were no serious adverse effects in both the
groups. Conclusion : Treatment of asthma with
drugs like Montelukast and Ozagrel which
target the inflammatory pathway, are novel
therapeutic options and will play a major role
in management of asthma in the future.
INTRODUCTION
Asthma is one of the most common
chronic diseases in the world. It is estimated
that around 300 million people in the world
currently have asthma. The WHO has
estimated the number of disability-adjusted
life years (DALYs) lost due to asthma worldwide
to be currently about 15 million per year
representing 1% of the total global disease
burden, reflecting the high prevalence and
severity of asthma.
India has an estimated 15-20 million
asthmatics aged 15 years or more. In India,
rough estimates indicate a prevalence of
between 10% and 15% in 5-11 year old
children. Mean prevalence of clinical asthma
in India - 3.5 % .
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An Open Label Randomized Controlled Study
to Compare the Efficacy and Safety of Ozagrel
Versus Montelukast as Add-On Therapy to Long
Acting Beta Agonist- Inhaled Glucocorticoids in
Moderate to Severe Asthma
Dr. Md. Nadeem Arshadl, Dr. Manish Kumar Prasad2

Asthma is a chronic inflammatory disorder
of the airways in which many cells and cellular
elements play a role. The chronic inflammation
is associated with airway hyper responsiveness
that leads to recurrent episodes of wheezing,
breathlessness, chest tightness, and coughing,
particularly at night or in the early morning.
These episodes are usually associated with
widespread but variable airflow obstruction
within the lung that is often reversible either
spontaneously or with treatment.
Asthma severity is now classified on the
basis of the intensity of treatment required to
achieve good asthma control. Mild asthma is
asthma that can be well controlled with low
intensity treatment such as low-dose inhaled
glucocorticoids, leukotriene modifiers or
cromones. Severe asthma is asthma that
requires high intensity treatment to maintain
good clinical control, or when symptoms are
not controlled despite high intensity treatment.
Asthma management rests on use of
inhaled and systemic glucocorticoids,
Leukotriene modifiers, short and long acting
beta2 agonists for symptom relief and
maintenance of remission. Long term
dependence on high dose of glucocorticoids
has a variety of adverse effects. People with
asthma who continue to experience symptoms
despite taking regular Inhaled glucocorticoids
represent a management challenge. Both
Leukotriene Receptor Antagonists (LTRA) and
Long Acting Beta Agonists BMW agents may
1.
2.

be considered as add-on therapy to Inhaled
glucocorticosteroids
There is ongoing research in the
pathophysiology of asthma, aiming treatment
modalities to reduce the inflammatory cascade
implicated in the etiology of asthma
exacerbations. Thromboxane A2 (TXA2), a
product of cyclooxygenase in arachidonic acid
metabolism, mainly produced by platelets,
induces strong contraction of respiratory and
vascular smooth muscles and has platelet
agglutination activity. TXA2 is thought to play
an important role in the pathogenesis of
asthma. There is a need for the development
of new therapies for patients with refractory
asthma who have side effects with systemic
glucocorticosteroids.
Asthma is not just a public health problem
for high income countries: it occurs in all
countries regardless of level of development.
Over 80% of asthma deaths occur in low- and
lower-middle income countries.
OBJECTIVES
PRIMARY OBJECTIVES
• To compare the efficacy of Ozagrel
versus Montelukast as add-on therapy
to long acting beta agonists-inhaled
glucocorticosteroids in the treatment
of moderate to severe asthma.
•

To compare the safety of Ozagrel
versus Montelukast as add-on therapy
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Assistant Professor, Department of Pharmacology, 1.I.M.S.A.R. & B.C. Roy Hospital,
Haldia, West Bengal.

INDIAN MEDICAL JOURNAL I December 2015, Vol. 109, No. 12

to long acting beta agonists-inhaled
glucocorticosteroids in the treatment
of moderate to severe asthma.
SECONDARY OBJECTIVES
• To compare the improvement in
Quality of life of asthmatic patients on
treatment with either Ozagrel or
Montelukast as add-on therapy to long
acting beta agonists-inhaled
glucocorticosteroids.

from the study. Safety was assessed on the
basis of any adverse events reported by the
patient. The number of patients experiencing
adverse effects, its frequency and duration
were assessed. Patients were asked to note
down any side effects on a dairy. Nausea/
pruritis/ rash/ abdominal discomfort/ bleeding
tendency/ headache/ fever/ numbness/ malaise/
leg pain/ dizziness/ sleepiness/ arthralgia were
assessed. The duration of the study was from
Nov 2011 to April 2013.

MATERIALS AND METHODS

PRIMARY EFFICACY OUTCOME

STUDY DESIGN

1. Improvement in PEF, FEV1%
measured at baseline, 4th week and 8th week.

A Prospective randomized controlled open
label comparative study for a period of 8
weeks.
SOURCE OF DATA
Adult Patients (inpatients and outpatients)
in the Medicine Department of Katihar Medical
College & Hospital, Katihar, who were
diagnosed with moderate to severe asthma
were included in the study.

2. Reduction in frequency of
exacerbations, frequency of use of short acting
beta agonists (rescue medication), nocturnal
symptoms.
INCLUSION CRITERIA
•

Non-smokers

•

Receiving a stable dose of long acting
beta
agonist-inhaled
glucocorticosteroids (more then or
equivalent to 4(K)vg of budesonide per
day).

METHOD OF COLLECTION OF DATA
100 patients clinically diagnosed with
moderate to severe asthma, admitted or
attending Out Patient clinic were recruited
based on the inclusion and exclusion criteria
detailed below. Baseline demographic data
(age, sex, other comorbid conditions, habits,
family history, and drug history) were collected
after obtaining written informed consent from
the patients.
' The patients who were on long acting
beta agonists-inhaled glucoconicoids were
randomly assigned in (1:1) •ratio to either of
the two groups (50 in each group), one group
received Montelukast (10mg OD), and the
other group received Ozagrel (200mg BD).
Urine pregnancy test (UP!) was done for
women in the child bearing age group and
were 55 advised about adequate contraceptive
practices. Baseline Office Spirometry (Peak
Expiratory Flow (PEF), Forced Expiratory
Volume in 1 second (FEV1), Forced Vital
Capacity (FVC)) values were recorded prior to
start of therapy. Mini Asthma Quality Of Life
Questionnaire were administered to the
patients. Daily monitoring of use of short
acting beta agcinists, nocturnal symptoms, and
perceived breathlessness was done by the
patients in a dairy. Patients were evaluated
again at 4th week and 8th week, and
Spirometry was done and Mini Asthma Quality
Of Life Questionnaire was administered. If
patient developed an acute exacerbation during
the study period, standard treatment for the
patient was given and they were withdrawn

Patients aged between 18-65yrs

•

•

A Baseline forced expiratory volume in
1 second(FEVI) of 61-85% of the
predicted normal value
Global Initiative for Asthma(GINA)
definition for moderate to severe
asthma

•

Ability to perform forced expiratory
manoeuvre

EXCLUSION CRITERIA
•

Patient presenting with acute life
threatening/near-fatal asthma

• Patients with previous diagnosis of
Chronic Obstructive Pulmonary
Disease(COPD)
•

History of hypersensitivity to Ozagrel,
Montelukast

•

Pregnant or lactating women

•

Uncontrolled Hypertension or Diabetes

•

History of bleeding disorders,
haemorrhagic stroke

•

Patients on ticlopidine, warfarin,
heparin

•

History of Hepatic or renal dysfunction

•

Acute respiratory infection

•

Any additional underlying lung disease

INVESTIGATIONS AND INTERVENTIONS
•

Spirometry, Peak Expiratory Flow at
baseline and at 4th and 8th week.
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•

Baseline Urine Pregnancy Test was
done for women in child bearing age
group who consented to take part in
the study.

SAMPLE SIZE CALCULATION
Sample size was estimated based on
evidence obtained from study- Effects
of Cysteinyl Leukotriene Receptor
Antagonist, Thromboxane A2 Receptor
antagonist, and thromboxane synthetase
inhibitor on antigen induced
bronchoconstriction in patients with
asthma by Yasushi Obese et al.
The sample size was calculated using
the mean difference in improvement
in FEV1 between Montelukast and
Ozagrel
•

Based on test of difference between
means considering the effective size of
0.51, alpha error of 5%, power 80%
for a 2 sided test, it was estimated to
be 50 patients in each arm.

RESULTS AND DISCUSSION
Study design: An open label randomized
controlled study to compare the efficacy and
safety of Montelukast versus Ozagrel as addon therapy to long acting beta agonist- inhaled
glucocorticoids in moderate to severe asthma.
Group I: Montelukast
Group II: Ozagrel
Analysis of the results of this study on the
comparison of age and gender distribution
between the two groups showed that they are
age matched with a p-value of 0.248, but not
gender matched with a p-value of 0.001.
The mean age was observed to be
43.22±15.85 in the Ozagrel group and
39.40-±16.99 in the Montelukast group.
In the Ozagrel group 60% of the patients
were males and 40 % of the patients were
females, whereas in the Montelukast group 28
% of the patients were males and 72% were
females.
When comparing the Mean baseline values
of PFT in the Ozagrel group and Montelukast
group, the FVC in Ozagrel group was
2.32±1.01 L and 2.18±0.76 L in the
Montelukast group with a p-value of 0.425.
Mean Baseline values of FEV1 was
1.51±0.81 L in Ozagrel group and 1.36±-0.60L
in the Montelukast group with a p-value of
0.316.
Mean Baseline values of FEV1/FVC was
63.26±13.42 % in the Ozagrel group and
62.51±12.76% in the Montelukast group with
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a p-value of 0.777.
The efficacy of Montelukast in
the
Montelukast as add-on therapy to long-acting
management of bronchial asthma has been
beta-agonist-inhaled corticosteroid in the
confirmed in various randomized, dou
bletreatment of moderafe to severe asthma and to
blind, controlled studies making it a
very
Mean Baseline values of Mini Asthma
compare the improvement in quality of life.
commonly used drug as an add-on therapy to
Quality of Life Questionnaire was 4.22±-0.66
corticosteroids. P
It can
lacebo-controlled studies
be concluded from this study that
in the Ozagrel group and 4.1
Montelukast and Ozagrel
6±0.60 in the
conducted over 16-weeks compar
do provide an
ing
Montelukasf group with a p-value of 0.676.
Montelukast 1 °nag once daily (same dose
improvement in control of asthma and have a
as
The focus of this study was to evaluate
used in this study) proved that Monteluk
similar incidence of adverse events.
ast
provided significant (p <
the improvement in PET parameters over the
0.05) clinical benefit
This is a condition which requires long
treatment duration oft weeks and the adverse
in addition to inhaled bcrlornothasone y
term treatment and hence drugs which have a
effects observed in the
bc
improving FEV1, daytime asthma symptori
two groups with an
good efficacy and safety profile are required.
scores
understanding ofquality
the' of l
, an nocturnal avvakenings.91 In the
ife amongst
Leukotriene antagonist like Montelukast have
asthmatic patients.
present study there was a lesser incidence of
demonstrated a good effitacy and safety
nocturnal symptoms and beta agonisl use in
The findings of this study show a
profile. Newer modalities of treatment like
the Montelukast group as compared to the
statistically significant change in FVC in the
thromboxane synthesis inhibitors have to be
Ozagrel group.
Montelukast group from baseline to week 4,
explored further with randomized, placebo
baseline to week 8 and from week 4 to week
A study conducted on the addition of
controlled studies having larger sample size.
8 with a p-value of <0.0(11, <0.001, <0.001
Montelukast to inhaled corticosteroids in
respectively.
symptomatic patients of asthma demonstrated
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T.
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CONCLUSION
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controlled cross-over trial. Lancet.
2004;364(9444):1505-12.
characterized by increased airway
tholti, and fatigue as the major adverse effects.
8. Honvood
responsiveness and presents with recurrent
Fergusson DM, ShannonFT.
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Social and familial factors in the development
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its II* *hely medications Incidence of side
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Group Health Medical Associates N Engl J
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OBJECTIVE : The possible interaction of
serum 25-hydroxyvitamin D 125(01-00) and
obesity in regard to type .2 diabetes and insulin
resistance has not been well studied. To explore
the effect modification of obesity on the
association between 25(OH)D and insulin
resistance/type 2 diabetes, data were examined
from a nationally representative sample.
RESEARCH DESIGN AND METHODS : The
analytic sample for the type 2 diabetes analysis
(n =12,900) was limited to participants from
the National Health and Nutrition Examination
Survey. (NHANES) 2001-2006 over 20 years
of age. Participants >20 years of age assigned
to the morning session and free of diabetes
were limited to the insulin resistance analysis
(n = 5,806). Multiplicative interaction was
assessed through a cross-product interaction
term in a multiple logistic regression model.
The presence of additive interaction between
insufficient 25(OH)D and obesity (indicated
by BMI or waist circumference) was evaluated
by calculation of the relative excess risk due
to interaction (RERI) and attributable proportion
due to interaction (AP). RESULTS : There was
no multiplicative interaction of insufficient
25(OH)D and obesity on type 2 diabetes or
insulin resistance. Furthermore, none of the
RERI or Al' values were statistically significant
in the diabetes analysis. However, there was
strong additive interaction between abdominal
• obesity and insufficient 25(0I-I)D (RERI 6.45
[95% CI 1.03-11.52]) in regard to insulin
resistance. In addition, 47% of the increased
odds of insulin resistance can be explained by
interaction between insufficient 25(OH)D and
high BM! (Al' 0.47 195% CI 0.08-0.87]).
CONCLUSIONS: Within a cross-sectional,
nationally representative sample, abdominal
obesity and insufficient 25(011)0 interact to
synergistically influence the risk of insulin
resistance.
INTRODUCTION
Recent meta-analyses and systematic
review studies indicate that high serum 25hydroxyvitamin D (25(01-00) concentration
may be associated with lower risk of insulin
resistance and type'2 diabetes. Vitamin D is
thought to inipact type 2 diabetes through
various mechanisms, including impaired
pancreatic -cell function and insulin
resistance. Many of these pathways are
biologically relevant to obesity as. well, given
that obesity is a risk factor for type 2 diabetes,
insulin resistance, and low serum 25(01-1)0.
Although the association between
25(OH)D and insulin resistance is consistently

Effects of Obesity and Vitamin D Insufficiency
on Insulin Resistance and Type 2 Diabetes
immes,„,}agma.
Dr. Md. Nadeem Arshad'

observed across multiple studies, this
association may vary by obesity status. Serum
25(OH)D concentration was not associated
with insulin sensitivity in obese Caucasian
women either before bariatric surgery or 10
years postsurgery. Obesity may modify the
association between 25(011)0 concentration
and risk of type 2 diabetes. It has been
demonstrated that the association between
serum 25(OH)D concentration' and A1C was
stronger in British.adults that had a high BMI
compared with adults that had a low BMI
after full covariate adjustment.

Because of decreased bioavailability of•
vitamin D due to excess storage in body fat
compartments, obesity may interact with
vitamin D to synergistically influence risk of
insulin resistance and type 2 diabetes.
However, the possible interaction of vitamin
D and obesity with regard to type 2 diabetes
and insulin resistance has not been well
studied. In a recently published study, the
association of serum 2.5(OH)0 concentration
with insulin sensitivity was found to be stronger
in overweight individuals than in normalweight individuals. Although suggestive, this
study was limited in that it featured a small
sample of younger , adults from a university
campus with limited racial/ethnic groups. To
further explore the effect modification of
- obesity on the association between 25(OH)D
and insulin resistance/type 2 diabetes, we
examined data from the National Health and
Nutrition Examination Survey (NHANES), a
large, nationally representative sample from
across the U.S.
MATERIAL AND METHODS
NHANES are nationally representative
surveys conducted by the National Center for
I.

Health Statistics (NCHS), part of the Centers
fdr Disease Control and Prevention. Survey
participants from the U.S. noninstitutionalized
civilian population were selected using a
stratified multistage probability sample design.
In order to increase the reliability and precision
of estimates, participant recruitment included
oversampling of adolescents, elderly persons,
non Hispanic blacks, Mexican Americans, and
low-income, non-Hispanic whites. Survey
participants were interviewed and invited for
a clinical examination. Physical examinations
and collection of blood samples. were
conducted in a mobile examination clinic
(MEC). After collection from participants, serum
specimens were processed, stored, and shipped
to the Division of Laboratory Sciences at the
National Center for Environmental Health,
Centers for Disease Control and Prevention,
for analysis. The NCHS ethics review board
approved the survey, and participants provided
informed consent prior to participation.'
Data were analyzed from NHANES 20012006, and the analytic sample was limited to
participants >2E) years of age. Survey questions
that assess smoking behavior were only asked
to participants >20 years of age. The
unweighted response rates for the years 20012006 were between 79 and 84% for the
interviewed sample and between 76 and 80%
for the MEC-examined sample.
Serum 25(OH)D concentration
In NHANES 2001-2006, serum 25(011)0
concentration was, measured using a
radioimmunoassay kit (DiaSorin, Stillwater,
MN). The coefficient of variation for the
instrument for the years 2001-2006 was
between 10 and 13%, and the sensitivity for
the assay was 1.5 ng/mt.. Serum 25(OH)D
data files were updated in November 2010,
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• and these data were used because NCHS has
recommended that the adjusted data rather
than the previously available, unadjusted data
be used for all analyses of serum 25(OH)D
concentration for NHANES 2001-2006.
25(OH)D concentration is generally
understood to reflect total intake of vitamin D
from cutaneous synthesis and dietary intake.
The Institute of Medicine released a report in
November 2010 on vitamin D status
categorizing serum 25(OH)D: risk of deficiency,
<12 ng/mL; risk of inadequacy, 12-19'ng/mL;
sufficiency, 20-50 ng/mL; and possible harm,
>50 ng/mL. For multiple regression analysis
vitamin D status will be reported as sufficient
(20-50 ng/mL) or insufficient (<20 ng/mL).
Few ("<1%) participants are at risk for possible
hum due to high serum 25(OH)D
concentration.
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sensitive individuals. Smoking status was
marginally different across the insulin-sensitive
and insulin-resistant groups but was retained
in the multiple regression models for
adjustment. Individuals with diabetes and
insulin resistance were more likely to be older,
male, non-Hispanic black and Mexican
American, a former smoker, less educated,
and less physically, active than participants
without diabetes
Insulin -resistance
Results from the multiple logistic regression
models adjusted for age, sex, race/ethnicity,
education level, season of examination,
physical activity, and smoking status are shown
in Table 2. The results are presented to assess
interaction using a joint effects method, with
the P value of the interaction term indicating
statistical significance of multiplicative
interaction. Obese individuals with insufficient
vitamin D had a significantly increased risk of
insulin resistance compared with normalweight individuals with sufficient vitamin D
(OR. 32.13 [95% Cl 22.49-45.891). In addition,
overweight, overweight and obese, and
abdominally obese individuals had a
significantly higher risk of insulin resistance
compared with the reference group. However,
there was no evidence Of multiplicative
interaction of 25(OH)D and general obesity
on increasing the risk of insulin resistance (P
•
= 0.44).
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RERI and Al' were calculated as measures
of additive interaction and presented in Table
3. There is strong additive interaction between
abdominal obesity and insufficient 25(OH)D
(RERI 6.45 [95% Cl 1.03-11.52)). In other
words, the OR of being insulin resistant in
abdominally obese adults who have insufficient
25(OH)D is 6.45 times higher as a result of
the additive interaction between obesity and
insufficient 25(OH)D.
Type 2 diabetes
Obese individuals with insufficient vitamin
D had an increased risk of type 2 diabetes
compared with the reference group (OR 6.78
[95% CI 4.54-10.121). In addition, overweight,
overweight and obese, and abdominally obese
individuals had, a significantly higher risk of
type 2 diattetes compared with the reference
group. There was no evidence of multiplicative
interaction of insufficient 25(01-10 and general
obesity on increasing the risk of type 2 diabetes
(P 0.65).
=
RERIs derived from the relation with type
2 diabetes were significantly lower than those
derived from the relation with insulin
resistance. The highest RERI for type 2 diabetes

Table 2 ; ORs for the association between serum 25(OH)D concentration and type 2
diabetes or insulin resistance stratified by obesity among participants 20 years of age
(NHANES 2001-2006)
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Table 3 : Interaction of 25(OH)D and obesity with regard to type 2 diabetes and insulin
resistance among participants•e20 years of age (NFIANES 2001-2006); estimate of
measures of additive interaction and associated Cls
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was observed for. obesity and vitamin D
insufficiency. None of the RERI or Al' values
. were statistically significant in the type 2
diabetes analysis. In addition, Al' was lower
in the diabetes analysis as compared with the
insulin resistance analysis.

CONCLUSIONS
In a large; nationally representative sample
of adults >20 years of age, we found evidence
that being overweight or obese modified the
associations of 25(OH)D with insulin
resistance. The magnitude of the effect
modification was large; for example, obese
individuals with low 25(OH)D had 32.13 times
the risk for insulin resistance, which was still
much higher than the 19.97-fold increase
among obese individuals with sufficient
25(OH)D. No statistically significant additive
interaction was found in regard to diabetes.
The stronger interaction of 25(OH)D with
obesity in regard to insulin resistance as
compared with diabetes may be related to the
direct impact of vitamin D deficiency on

INDIAN MEDICAL JOURNAL I April 2015 (Annexure), Vol. 109, No. 4

8.81 (-0.79w 18.48)
0.47(0.08447)

insulin resistance. Animal and in vitro studies
provide evidence that vitamin D indirectly
impacts diabetes through insulin resistance,
which may explain the weaker additive
interaction.
We believe that our results are biologically
plausible. Evidence for deposition of fat-soluble
vitamin D in adipose tissues may explain the
joint effect of vitamin D insufficiency and
obesity On increasing risk of insulin resistance.
Abdominal obesity is more highly correlated
with the presence of adipose tissue than
general obesity, which provides a rationale for
the differences in additive interaction. The
storage of vitamin D in fat tissues can result in
lower vitamin D bioavailability for influencing
pancreatic -cell function or activating vitamin
D receptors, thereby increasing the risk of
adverse glycemic outcomes. In addition, the
presence of a vitamin D response element in
the insulin gene promoter is another potential
mechanism for the observed interaction.
Although our study features a large,
nationally representative sample that enhances
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generalizability, a limitation of this study is its
cross-sectional nature. Information on vitamin
D, obesity, insulin resistance, and diabetes
was collected at the same point in time, so
temporality is not assured. However, cohort
studies with longitudinal follow-up have shown
that obesity is a risk factor for low 25(01-1)D
concentration and insulin resistance/diabetes,
which supports a temporal link for the observed
interaction. Although not adjusting for
geographic region may be a potential limitation
in this study, because data are collected in the
south during the winter and north during the
summer, adjustment for season would also
take into account some of the geographic
variation. On a separate note, use of the OR
may overestimate the risk ratio when assessing
additive interaction for an outcome as common
as type. 2 diabetes. But a simulation study has
shown that AP is the most robust to direct
substitution of the OR for risk ratio. Finally, a
sensitivity analysis was conducted With
undiagnosed cases so that participants who
were under treatment with pharmacological
agents (insulin or oral, antidiabetes pills) and
physician-diagnosed cases of diabetes were
excluded, but the overall results were similar.
The results of this study are consistent
with those reported by two other studies.
Hyprinen and Power found that among obese
participants, there was a stronger association
- between serum 25(OH)D concentration and
Al C compared with normal-weight patients.
Ou et at. reported a stronger association
between serum 25(OH)D concentration and
insulin sensitivity in overweight' individuals
compared with normal-weight individuals.
However, it is difficult to generalize the results
of Ou et at. due to the limited age range and
racial diversity and the fact that the participants
in the study were not obese. Furthermore, Ou

et al. defined obesity with different cut points
than what is conventionally accepted. In
contrast the current study used standard
definitions of weight categories (using both
BMI and WC cut points), vitamin D status
based on serum 25(OH)D concentration,
insulin resistance, and type 2 diabetes diagnosis
based on laboratory reports.
Although our study is a cross-sectional
observational study, we belies e that our results
have large public health significance. In fully
adjusted models, we estimated that 47% of
the cases of insulin resistance can be explained
by interaction between low 25(01-OD and
high BMI. This statistical evidence supports
the notion that the burden of insulin resistance
in obese individuals may be reduced by
making improvements in serum 25(OH)D
concentration. Given the difficulty in
management of overweight or obese status in
certain individuals, recommendations to
improve vitamin D status may be an
inexpensive and practical means of reducing
the burden of diabetes. Indeed, it was found
in a meta-analysis that vitamin D
supplementation reduced the risk of type 2
diabetes and improved insulin resistance to a
small extent. Future randomized, controlled
trials should focus on the impact of vitamin D
supplementation among obese individuals. If
results are positive, vitamin D may be an
avenue for obese individuals to improve
glucose homeostasis.
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ABSTRACT
Background: Nigella sativa, a widely used medicinal plant throughout the world
belongs to family ranunculaceae. Its Seeds and oil have a long history of folklore
usage in various traditional systems of medicines and food. This study was
performed to evaluate the protective effect of Nigella sativa oil (NSO) on kidney
when simultaneously given with colistin sulfate (CS) which induces tubular
damage in rats.
Methods: Animals were treated for 7 days: Group I (n=6) with normal saline and
CMC, Group II, Ill and IV with 300.000IU/kg/day of CS (n=6). Group III and
Group IV with NSO at the dose of 1 and 2m1/kg per orum prior to CS
administration. All the animals were sacrificed on 8'h day. Afterwards, the plasma
creatinine (pCr), blood urea, renal tissue level of malondialdehyde (MDA),
reduced glutathione (GSH) and renal histology were performed.
Results: Colistin sulfate induced tubular damage, increased the plasma creatinine
(pCr), blood urea and MDA levels and decreased the reduced glutathione (GSH).
However, simultaneous treatment with Nigella sativa oil at the dose of I ml/kg
and 2m1/kg for one week produced dose dependant improvement in tubular
damage and reduced the biochemical alteration.
Conclusions: It could be concluded that, Colistin sulfate induced nephrotoxicity
is ameliorated by NS oil especially in higher dose of (2m1/kg). This
nephroprotective effect is ascribed to free radical scavenging and potent
antioxidant activity in Nigella sativa.
Keywords: Colistin, Nephrotoxicity, Nigella saliva oil, Oxidative stress

INTRODUCTION
Colistin, a polymyxin E, is an old polypeptide cationic
antibiotic. First introduced in 1952, since then it has been
mainly used to treat gram-negative bacterial infections.',2
However, in the previous two decades, its use has been
discontinued due to its frequent nephrotoxic side effect) -3
But recently due to the emergence of multidrug-resistant
gram-negative bacterial infections, colistin has the
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potential to be reintroduced into clinical practice.4 And
therefore the side effect of nephrotoxicity associated with
colistin have begun to be observed again. The incidence of
nephrotoxicity with colistin varies in different publication
but as high as 53.5% has been observed at currently
recommended dosage regimen in clinical practice.' The
nephrotoxic side effect of colistin is dose-dependent and
can be reversible upon discontinuation.6•7 Although,
various mechanism of colistin nephrotoxicity has been
suggested none is yet fully established. Recent animal
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studies suggest that oxidative stress has a role in colistininduced renal toxicity. This oxidative stress, in turn, leads
to increased cell membrane permeability, cell swelling,
and lysis associated with an increased influx of cations,
anions, and water; and, finally, apoptosis has been
implicated.' Oxidative stress involving generation of
reactive oxygen species via mitochondria have been
shown to initiate renal cell apoptosis, ultimately leading to
renal dysfunction.' Therefore antioxidants may play a key
role in amelioration of colistin-induced nephrotoxicity.
Recently, exploration of natural sources for antioxidants
has been intensified for the treatment of various conditions
related to oxidative stress injury.'"
Nigella sativa is a grassy plant belonging to the family
Ranunculaceae with green to blue flowers and small black
seeds. Nigella sativa seeds contain numerous biologically
active components/phytochemicals which exhibit a wide
spectrum of biological activities such as antioxidant, antidiabetic, anti-inflammatory, nephroprotective and
hepatoprotective properties.II•12 NS oil (NSO) contains
fixed oil (30%) and volatile oil (0.5%), proteins, alkaloids,
and saponins. Thymoquinone, the principal active
ingredient of NS oil, possesses antioxidant activity to
scavenge free radicals and to protect the cell against
oxidative damage.13-1 ' In addition, NSO is an important
source of polyunsaturated fatty acids (PUFA) that contains
omega ()-3PUFA and -6 PUFA in the recommended
optimal dietary intake ratio of 1:4.16,17 Consumption of -3
and -6 essential fatty acid in the right proportion has been
found to suppress the pathogenesis of many diseases.'8,1"
The aim of our study was to further confirm the role of
oxidative stress in the pathogenesis of nephrotoxicity
secondary to colistin treatment. The other aim of the study
was to evaluate the role of Nigella sativa oil in preventing
colistin-induced nephrotoxicity.
METHODS
Chemical products
N. sativa oil was obtained from Mohammedia Products,
Red Hills, Nampally, Hyderabad, India. CS was obtained
from Sigma—Aldrich Chemical Corp., St. Louis, MO,
USA. Diagnostic kits for serum creatinine, blood urea, and
urine sugar were purchased from Span Diagnostic Ltd.
Hyderabad, India. All other chemicals were of analytical
grade and were purchased from standard commercial
suppliers.

experimentation in the laboratory conditions. Ethical
clearance for the study was obtained from the Institutional
Animal Ethics Committee.
Experimental design
Following seven days of acclimatization period, twenty
four rats were randomly divided into four groups, with six
rats each and placed into separate cages. All rats had access
to pellet diet and water ad libitum throughout the
experiment. Group I served as the vehicle control group
and received normal saline intraperitoneally (1mL/kg) and
0.5% CMC per orum daily (1mL/kg).
Group II served as the negative control group and received
0.5% CMC per orum daily (1mL/kg). Group III (NSOCS1)
and Group IV (NSOCS2) were the test groups that
received the Nigella sativa oil at the dose of Iml/kg and
2m1/kg per orum daily. Group II (CS), Group III
(NSOCS1) and Group IV (NSOCS2) were given
300,000IU/kg.19 colistin per day for 7 days
intraperitoneally (i.p.). NSO was given 1 h prior to the
administration of colistin in the treatment groups.
Following the last dose of treatment, the animals were
housed individually in separate metabolic cages to collect
the 24-h urine. Twenty-four hours after the last dosing, i.e.
on the 8th day, the rats were anaesthetized with 90mg/kg
of ketamine and 10mg/kg of xylazine and midline incision
was performed. Blood samples were collected by cardiac
puncture. Serum was separated by centrifuging the blood
at 2500 rpm (1500g) for 10 min and stored. Kidneys were
dissected out and weighed. One kidney was preserved in
10% formalin for histopathological examination and the
other kidney was cut into small pieces and homogenized.
Homogenization was performed at 5000 rpm (3000g) in
potassium—phosphate buffer (pH 7.36, 0.1 M) and the
supernatant was taken out for biochemical analysis for
assessment of oxidative stress and antioxidant activity. For
the estimation of reduced glutathione (GSH), 1 mL of
homogenate of each rat as such was stored separately. All
the samples were labelled properly and stored at -20°C for
further analysis.
Biochemical assays
Serum urea concentration was estimated by DAM method,
while serum creatinine and urine creatinine by alkaline
picrate method and urine glucose levels by GOD-POD
method using diagnostic kits purchased from Span
Diagnostics, Hyderabad, India.

Experimental animals
Healthy adult albino rats weighing between 150 and 200g
of either sex were procured from the central animal house
of the Katihar Medical College, Katihar. The animals were
housed and maintained in laboratory conditions according
to the Committee for purpose of control and supervision of
experiment on Animals (CPCSEA) guidelines. They were
supplied with drinking water ad libitum and a pellet diet.
Rats were acclimatized for one week prior to

Creatinine clearance (CrC1) was calculated using the
following formula:
CrCl(mL/min/100g body weight)
Urine creatinine x 24—h urine volume x 100
Serum creatinine x (24 x60) x body weight

For estimation of oxidative stress, Malonyldialdehyde
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(MDA) level was determined by method described by
Buege and Aust.' While for assaying antioxidant markers,
catalase activity was performed. The level of catalase was
estimated by method described by Sinha et al.' Reduced
GSH level estimation was performed according to the
method of Ellman.22

for multiple comparisons. Probability values (P) <0.05
were considered to be statistically significant.

Histopathological examinations

The physical parameters studied after seven days of oral
treatment were percentage change in body weight, kidney
weight per 100 g of body weight, kidney volume and urine
volume. Administration of a daily i.p. injection of CMS
300,000IU/kg body weight in the negative control group
caused a decrease in body weight, urine volume and an
increase in kidney weight, kidney volume as shown in
Table I. The changes were statistically significant (P
<0.001) as compared with the normal control group.
Administration of NS oil at doses of 1 ml and 2m1/kg for
seven days caused a dose-dependent reversal. There was a
lower reduction in body weight in test groups as compared
with the negative control group. The increase in kidney
weight, kidney volume and decrease in urine volume in NS
oil treated groups was also lower as compared with the
negative control group. However, the increase in kidney
volume in NS oil treated groups was significantly (P
<0.05) less as compared with the negative control group.

For light microscopic examination, formalin preserved
kidneys were removed from the control and tested groups.
Then they were embedded in paraffin and and 5-61.tin
sections were cut using a rotary microtome and stained
with hematoxylin and eosin (HandE).
All sections were evaluated for the degree of glomerular
congestion, mononuclear cell infiltration, tubular necrosis
and tubular hyaline casts.
Statistical analysis
Data of the study have been expressed as mean ± standard
error of mean (SEM). The Statistically significant
differences were determined by one-way analysis of
variance (ANOVA) followed by the post hoc Dunnets test

RESULTS
Effect on physical parameters

Table 1: Effect of Nigella sativa oil on alteration of physical parameters.
Change in body
Kidney weight per Kidney volume
Urine volume/day
weight
00g B. Mt tg)
(m1)
(m1)
Vehicle control
+) 3.7610.54
0.40±0,017;
0.7810.030
9.8310.77
Negative control
(-) 9.5110.47***
0.60±0.007***
1.21±0.016***
18.7511.13***
NSOI
(-) 5.1511.46
1.0810.030**
143310.66**
III.
0.5310.017**
IV.
NS02
(-) 4.9810.75
0.4810.014***
0.95±0.022***
12.00-10.34
NSO: Nigella sativa oil at Iml/kg and 2m1/kg doses; data were expressed in mean±SEM (n = 6 rats/group). The negative control group
was compared with the normal control group and all other groups were compared with the negative control group, *P <0.05, ** P <0.0
and ***P <0.001 were considered significant
G. no Groups

Table 2: Effect of Nigella sativa oil on alteration of biochemical parameters.
I. mine glucose
Creatinine clearance
Blood urea
(mg/d1)
(ml/min/100g BW)
ing/dI)
55.813.92
15.72-1 7
Vehicle control
0.62410.012
116.00±14.45***
50.53±5.19***
0.284±0.016—*
Negative control
88.6812.45**
.34710.012*.
38.6515.32**
NS01
III.
27.73±3.70***
0.452±0.012***
68.18±4.57***
NS02
IV.
NSO: Nigella saliva oil at linl/kg and 2m1/kg doses; data were expressed in mean±SEM (n = 6 rats/group). The negative control group
was compared with the normal control group and all other groups were compared with the negative control group, *P <0.05, ** P <0.01
and ***P <0.001 were considered significant
S. No.

Group

Effect on kidney functions
Blood urea, urine glucose and creatinine clearance were
taken as markers of kidney function. In the negative
control group, animals treated with daily i.p. injection of
CS 300,000IU/kg body weight, the levels of blood urea,

serum creatinine and urine glucose were significantly
elevated (P <0.001) while creatinine clearance was
significantly decreased (P <0.001). Data are shown in
Table 2. Administration of NS oil at doses of 1ml and
2m1/kg for seven days caused dose-dependent protection
against CMS-induced nephrotoxicity. The rise in blood
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urea, serum creatinine, and urine glucose was less
compared with that in the negative control group. There
was an improvement in creatinine clearance, i.e. the
reduction in creatinine clearance was lesser in the test
groups compared with the negative control group. Changes
in the above parameters in the NS oil at doses of lml and
2m1/kg treated groups were statistically significant (P
<0.01) compared with the negative control group.
Effect on oxidative stress and antioxidant defense
parameters

For oxidative stress, malonyldialdehyde (MDA) test and
for antioxidant defense status, catalase and reduced GSH
test were performed on homogenized kidney tissue. CMS
administration significantly elevated the MDA (P <0.001)
level and decreased the catalase (P <0.001) and GSH
(P<0.001) activity, as shown in Table 3. Administration of
NS oil at doses of 1ml and 2m1/kg for seven days caused

significant change in the levels of MDA (P <0.01), catalase
(P <0.01) and GSH (P <0.01) in the test groups compared
with the control group.
Histopathological examination

Light microscopic examination of the kidney section of the
normal control group (Figure 1A) showed normal
glomerulus and tubules with normal architecture.
However, the kidney sections of the CS treated negative
control group (Figure 1B), showed slight tubular
dilatation, interstitial edema and inflammatory cell
infiltration. Though treatment with NS oil at the doses of
ImUkg showed lesser damage as compared with the
negative control group with respect to tubular dialatation,
infiltration, interstitial cell edema and congestion (Figure
IC). But treatment with NS oil at the dose of 2m1/kg
completely prevented the damage and tissue section is
comparable to normal control (Figure ID).

Table 3: Effect of Nigella saliva oil on in-vivo oxidative and antioxidant system.
ro ups
S. No.

MDA (nmoles/g
wet tissue wt.)

Catalase (moles
11202consu med/min/mi protein)

GM! (n moles/mg
protein)

Vehicle control
58.69 ± 1.9
Negative control
117.19 ±1.83***
75.09± 2.06m
10.16±0.22***
99.4512,277h
NS01
95.6310
81.3711.43***
116.73±1.94***
14.65±0.19***
IV.
N502
NSO: Nigella sativa oil at Iml/kg and 2m1/kg doses; data were expressed in mean±SEM (n = 6 rats/group). The negative control group
was compared with the normal control group and all other groups were compared with the negative control group, *P <0.05, ** P <0.01
and ***P <0.001 were considered significant

Figure 1: Rat kidney tissue section. (A) Histology of the kidney tissue in the control group (Group 1) showing
normal architecture of the glomerulus and tubules (HandE x400). (B) Colistin only treated negative control group
(Group II) showing mononuclear cell infiltration, glomerular congestion, tubular necrosis and hyaline casts
(HandE x400). (C) Colistin plus NS01 treated group (Group III) showing mild mononuclear cell infiltration with
mild glomerular congestion (HandE x400). (D) Colistin plus NS02 treated group (Group VI) showing improvement
in the architecture resembling the control group (HandE x400).

DISCUSSION
Colistin is an old polypeptide antibiotic used against

Gram-negative bacterial infections in clinical practice.
Previously, its use was declined because of its renal toxic
effect. But, recently due to the development of multidrug-
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resistant bacterial infections it has been reintroduced.
The pathogenesis of colistin associated renal toxicity has
not been understood yet in detail, and currently no
effective therapeutic or prophylactic drug is available.
Therefore, in the current study, we have tried to elucidate
the mechanism of colistin induced renal toxicity and
preventive approach for the treatment of colistin induced
renal toxicity. The administration of 300.000IU/kg/day of
CMS for 7 days in rats produced a significant alteration in
physical parameters i.e. decrease in body weight and
increase in kidney weight and urine volume (Table 1).
Increased catabolism and decreased food intake might be
the reason for decreased body weight. The increase in
normalized kidney weight with respect to the body weight
of rats of the colistin treated negative control group
resulted from the edema due to drug-induced pathological
changes in the tubules. The significant decrease in urine
volume per day in the colistin treated negative control
group compared with the normal control group confirms
the colistin induced oliguric acute renal failure.
Biochemical markers of serum and urine confirmed that
colistin administration for seven days produced significant
renal toxicity as indicated by a significant increase (P
<0.001) in blood urea, serum creatinine, and urine glucose.
Further, it was associated with a significant reduction in
creatinine clearance (P <0.001) compared with the normal
control group.
In addition, administration of 300.000IU/kg/day of colistin
for 7 days led to a focal tubular dilatation, interstitial
edema and inflammatory cell infiltration in colistin only
treated negative control group. Furthermore, we observed
a significant rise in MDA level and a decline of catalase
activity and reduced GSH level in renal tissue of colistin
treated negative control group. These observations suggest
oxidative stress as a mechanism of colistin induced renal
toxicity. Oxidative stress has been reported as a cause of
renal toxicity induced by many drugs including colistin.23
NSO treatment at the dose of 1 and 2m1/kg produced dosedependent improvement in the loss in body weight
compared with the negative control group. But the
improvement was lesser than in the normal control group,
suggesting that supplementary energy must be supplied
through diet.
Similarly, NSO treatment failed to completely prevent the
edema caused by colistin administration. Although NSO at
the dose of 2m1/kg significantly (P<0.001) decreased the
edema, it still did not return to normal. This suggests
prolongation of NSO treatment might completely prevent
the edema. NSO treatment for seven days produced dosedependent protection in the alteration of markers of
nephrotoxicity compared with the negative control group,
although the protection was insignificant at a dose of
I ml/kg.
But, the NSO treatment at a dose of 2m1/kg produced
significant protection compared with the negative control
group. NSO at 2m1/kg reduced the blood urea, serum

creatinine, and urine glucose by 29.22%, 26.32%, and
19.90%, respectively, and increased the creatinine
clearance by 12.74%. Several possible mechanisms have
been proposed to explain the colistin-induced
nephrotoxicity.
Colistin causes an acute tubular necrosis by increasing
tubular cell permeability leading to the influx of cations,
anions, and water leading to cell swelling and cell lysis.
Another report suggests acute interstitial nephritis due to
hypersensitivity reactions to polymixins.24-26 But, in a
study by Ozkan et al., suggested oxidative damage is
involved in colistin nephropathy. Colistin nephropathy
was associated with an increase in iNOS and eNOS, and
an increase in eNOS expression was parallel to apoptotic
injury and thus necrotic damage.27 In this study, oxidative
stress in colistin nephropathy is confirmed by elevated
MDA level and reduction in GSH and catalase activity
after the treatment with colistin in the negative control
group. Administration of NSO at the dose of 1 and 2m1/kg
in test groups produced dose-dependent protection against
lipid peroxidation and increased the activity of catalase
and the level of GSH against colistin induced oxidative
stress (Table 3). The beneficial effect of NSO as evidenced
by improvement in biochemical markers of nephrotoxicity
and supported by improvement in histological findings in
Colistin nephropathy might be due to the scavenging effect
of the NSO. These findings indicate that the NSO
colistin-induced
supplementation
may
reduce
nephrotoxicity.
Therefore, its suggested that the NSO modulates oxidative
stress in the kidney.
Funding: No funding sources
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OBJECTIVE : The possible interaction of
serum 25-hydroxyvitamin D 125(01-00) and
obesity in regard to type .2 diabetes and insulin
resistance has not been well studied. To explore
the effect modification of obesity on the
association between 25(OH)D and insulin
resistance/type 2 diabetes, data were examined
from a nationally representative sample.
RESEARCH DESIGN AND METHODS : The
analytic sample for the type 2 diabetes analysis
(n =12,900) was limited to participants from
the National Health and Nutrition Examination
Survey. (NHANES) 2001-2006 over 20 years
of age. Participants >20 years of age assigned
to the morning session and free of diabetes
were limited to the insulin resistance analysis
(n = 5,806). Multiplicative interaction was
assessed through a cross-product interaction
term in a multiple logistic regression model.
The presence of additive interaction between
insufficient 25(OH)D and obesity (indicated
by BMI or waist circumference) was evaluated
by calculation of the relative excess risk due
to interaction (RERI) and attributable proportion
due to interaction (AP). RESULTS : There was
no multiplicative interaction of insufficient
25(OH)D and obesity on type 2 diabetes or
insulin resistance. Furthermore, none of the
RERI or Al' values were statistically significant
in the diabetes analysis. However, there was
strong additive interaction between abdominal
• obesity and insufficient 25(0I-I)D (RERI 6.45
[95% CI 1.03-11.52]) in regard to insulin
resistance. In addition, 47% of the increased
odds of insulin resistance can be explained by
interaction between insufficient 25(OH)D and
high BM! (Al' 0.47 195% CI 0.08-0.87]).
CONCLUSIONS: Within a cross-sectional,
nationally representative sample, abdominal
obesity and insufficient 25(011)0 interact to
synergistically influence the risk of insulin
resistance.
INTRODUCTION
Recent meta-analyses and systematic
review studies indicate that high serum 25hydroxyvitamin D (25(01-00) concentration
may be associated with lower risk of insulin
resistance and type'2 diabetes. Vitamin D is
thought to inipact type 2 diabetes through
various mechanisms, including impaired
pancreatic -cell function and insulin
resistance. Many of these pathways are
biologically relevant to obesity as. well, given
that obesity is a risk factor for type 2 diabetes,
insulin resistance, and low serum 25(01-1)0.
Although the association between
25(OH)D and insulin resistance is consistently

Effects of Obesity and Vitamin D Insufficiency
on Insulin Resistance and Type 2 Diabetes
immes,„,}agma.
Dr. Md. Nadeem Arshad'

observed across multiple studies, this
association may vary by obesity status. Serum
25(OH)D concentration was not associated
with insulin sensitivity in obese Caucasian
women either before bariatric surgery or 10
years postsurgery. Obesity may modify the
association between 25(011)0 concentration
and risk of type 2 diabetes. It has been
demonstrated that the association between
serum 25(OH)D concentration' and A1C was
stronger in British.adults that had a high BMI
compared with adults that had a low BMI
after full covariate adjustment.

Because of decreased bioavailability of•
vitamin D due to excess storage in body fat
compartments, obesity may interact with
vitamin D to synergistically influence risk of
insulin resistance and type 2 diabetes.
However, the possible interaction of vitamin
D and obesity with regard to type 2 diabetes
and insulin resistance has not been well
studied. In a recently published study, the
association of serum 2.5(OH)0 concentration
with insulin sensitivity was found to be stronger
in overweight individuals than in normalweight individuals. Although suggestive, this
study was limited in that it featured a small
sample of younger , adults from a university
campus with limited racial/ethnic groups. To
further explore the effect modification of
- obesity on the association between 25(OH)D
and insulin resistance/type 2 diabetes, we
examined data from the National Health and
Nutrition Examination Survey (NHANES), a
large, nationally representative sample from
across the U.S.
MATERIAL AND METHODS
NHANES are nationally representative
surveys conducted by the National Center for
I.

Health Statistics (NCHS), part of the Centers
fdr Disease Control and Prevention. Survey
participants from the U.S. noninstitutionalized
civilian population were selected using a
stratified multistage probability sample design.
In order to increase the reliability and precision
of estimates, participant recruitment included
oversampling of adolescents, elderly persons,
non Hispanic blacks, Mexican Americans, and
low-income, non-Hispanic whites. Survey
participants were interviewed and invited for
a clinical examination. Physical examinations
and collection of blood samples. were
conducted in a mobile examination clinic
(MEC). After collection from participants, serum
specimens were processed, stored, and shipped
to the Division of Laboratory Sciences at the
National Center for Environmental Health,
Centers for Disease Control and Prevention,
for analysis. The NCHS ethics review board
approved the survey, and participants provided
informed consent prior to participation.'
Data were analyzed from NHANES 20012006, and the analytic sample was limited to
participants >2E) years of age. Survey questions
that assess smoking behavior were only asked
to participants >20 years of age. The
unweighted response rates for the years 20012006 were between 79 and 84% for the
interviewed sample and between 76 and 80%
for the MEC-examined sample.
Serum 25(OH)D concentration
In NHANES 2001-2006, serum 25(011)0
concentration was, measured using a
radioimmunoassay kit (DiaSorin, Stillwater,
MN). The coefficient of variation for the
instrument for the years 2001-2006 was
between 10 and 13%, and the sensitivity for
the assay was 1.5 ng/mt.. Serum 25(OH)D
data files were updated in November 2010,

Associate Professor, Department of Pharmacology, Katihar Medical College, Katihar,
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• and these data were used because NCHS has
recommended that the adjusted data rather
than the previously available, unadjusted data
be used for all analyses of serum 25(OH)D
concentration for NHANES 2001-2006.
25(OH)D concentration is generally
understood to reflect total intake of vitamin D
from cutaneous synthesis and dietary intake.
The Institute of Medicine released a report in
November 2010 on vitamin D status
categorizing serum 25(OH)D: risk of deficiency,
<12 ng/mL; risk of inadequacy, 12-19'ng/mL;
sufficiency, 20-50 ng/mL; and possible harm,
>50 ng/mL. For multiple regression analysis
vitamin D status will be reported as sufficient
(20-50 ng/mL) or insufficient (<20 ng/mL).
Few ("<1%) participants are at risk for possible
hum due to high serum 25(OH)D
concentration.
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sensitive individuals. Smoking status was
marginally different across the insulin-sensitive
and insulin-resistant groups but was retained
in the multiple regression models for
adjustment. Individuals with diabetes and
insulin resistance were more likely to be older,
male, non-Hispanic black and Mexican
American, a former smoker, less educated,
and less physically, active than participants
without diabetes
Insulin -resistance
Results from the multiple logistic regression
models adjusted for age, sex, race/ethnicity,
education level, season of examination,
physical activity, and smoking status are shown
in Table 2. The results are presented to assess
interaction using a joint effects method, with
the P value of the interaction term indicating
statistical significance of multiplicative
interaction. Obese individuals with insufficient
vitamin D had a significantly increased risk of
insulin resistance compared with normalweight individuals with sufficient vitamin D
(OR. 32.13 [95% Cl 22.49-45.891). In addition,
overweight, overweight and obese, and
abdominally obese individuals had a
significantly higher risk of insulin resistance
compared with the reference group. However,
there was no evidence Of multiplicative
interaction of 25(OH)D and general obesity
on increasing the risk of insulin resistance (P
•
= 0.44).
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RERI and Al' were calculated as measures
of additive interaction and presented in Table
3. There is strong additive interaction between
abdominal obesity and insufficient 25(OH)D
(RERI 6.45 [95% Cl 1.03-11.52)). In other
words, the OR of being insulin resistant in
abdominally obese adults who have insufficient
25(OH)D is 6.45 times higher as a result of
the additive interaction between obesity and
insufficient 25(OH)D.
Type 2 diabetes
Obese individuals with insufficient vitamin
D had an increased risk of type 2 diabetes
compared with the reference group (OR 6.78
[95% CI 4.54-10.121). In addition, overweight,
overweight and obese, and abdominally obese
individuals had, a significantly higher risk of
type 2 diattetes compared with the reference
group. There was no evidence of multiplicative
interaction of insufficient 25(01-10 and general
obesity on increasing the risk of type 2 diabetes
(P 0.65).
=
RERIs derived from the relation with type
2 diabetes were significantly lower than those
derived from the relation with insulin
resistance. The highest RERI for type 2 diabetes

Table 2 ; ORs for the association between serum 25(OH)D concentration and type 2
diabetes or insulin resistance stratified by obesity among participants 20 years of age
(NHANES 2001-2006)
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Table 3 : Interaction of 25(OH)D and obesity with regard to type 2 diabetes and insulin
resistance among participants•e20 years of age (NFIANES 2001-2006); estimate of
measures of additive interaction and associated Cls
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was observed for. obesity and vitamin D
insufficiency. None of the RERI or Al' values
. were statistically significant in the type 2
diabetes analysis. In addition, Al' was lower
in the diabetes analysis as compared with the
insulin resistance analysis.

CONCLUSIONS
In a large; nationally representative sample
of adults >20 years of age, we found evidence
that being overweight or obese modified the
associations of 25(OH)D with insulin
resistance. The magnitude of the effect
modification was large; for example, obese
individuals with low 25(OH)D had 32.13 times
the risk for insulin resistance, which was still
much higher than the 19.97-fold increase
among obese individuals with sufficient
25(OH)D. No statistically significant additive
interaction was found in regard to diabetes.
The stronger interaction of 25(OH)D with
obesity in regard to insulin resistance as
compared with diabetes may be related to the
direct impact of vitamin D deficiency on
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8.81 (-0.79w 18.48)
0.47(0.08447)

insulin resistance. Animal and in vitro studies
provide evidence that vitamin D indirectly
impacts diabetes through insulin resistance,
which may explain the weaker additive
interaction.
We believe that our results are biologically
plausible. Evidence for deposition of fat-soluble
vitamin D in adipose tissues may explain the
joint effect of vitamin D insufficiency and
obesity On increasing risk of insulin resistance.
Abdominal obesity is more highly correlated
with the presence of adipose tissue than
general obesity, which provides a rationale for
the differences in additive interaction. The
storage of vitamin D in fat tissues can result in
lower vitamin D bioavailability for influencing
pancreatic -cell function or activating vitamin
D receptors, thereby increasing the risk of
adverse glycemic outcomes. In addition, the
presence of a vitamin D response element in
the insulin gene promoter is another potential
mechanism for the observed interaction.
Although our study features a large,
nationally representative sample that enhances
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generalizability, a limitation of this study is its
cross-sectional nature. Information on vitamin
D, obesity, insulin resistance, and diabetes
was collected at the same point in time, so
temporality is not assured. However, cohort
studies with longitudinal follow-up have shown
that obesity is a risk factor for low 25(01-1)D
concentration and insulin resistance/diabetes,
which supports a temporal link for the observed
interaction. Although not adjusting for
geographic region may be a potential limitation
in this study, because data are collected in the
south during the winter and north during the
summer, adjustment for season would also
take into account some of the geographic
variation. On a separate note, use of the OR
may overestimate the risk ratio when assessing
additive interaction for an outcome as common
as type. 2 diabetes. But a simulation study has
shown that AP is the most robust to direct
substitution of the OR for risk ratio. Finally, a
sensitivity analysis was conducted With
undiagnosed cases so that participants who
were under treatment with pharmacological
agents (insulin or oral, antidiabetes pills) and
physician-diagnosed cases of diabetes were
excluded, but the overall results were similar.
The results of this study are consistent
with those reported by two other studies.
Hyprinen and Power found that among obese
participants, there was a stronger association
- between serum 25(OH)D concentration and
Al C compared with normal-weight patients.
Ou et at. reported a stronger association
between serum 25(OH)D concentration and
insulin sensitivity in overweight' individuals
compared with normal-weight individuals.
However, it is difficult to generalize the results
of Ou et at. due to the limited age range and
racial diversity and the fact that the participants
in the study were not obese. Furthermore, Ou

et al. defined obesity with different cut points
than what is conventionally accepted. In
contrast the current study used standard
definitions of weight categories (using both
BMI and WC cut points), vitamin D status
based on serum 25(OH)D concentration,
insulin resistance, and type 2 diabetes diagnosis
based on laboratory reports.
Although our study is a cross-sectional
observational study, we belies e that our results
have large public health significance. In fully
adjusted models, we estimated that 47% of
the cases of insulin resistance can be explained
by interaction between low 25(01-OD and
high BMI. This statistical evidence supports
the notion that the burden of insulin resistance
in obese individuals may be reduced by
making improvements in serum 25(OH)D
concentration. Given the difficulty in
management of overweight or obese status in
certain individuals, recommendations to
improve vitamin D status may be an
inexpensive and practical means of reducing
the burden of diabetes. Indeed, it was found
in a meta-analysis that vitamin D
supplementation reduced the risk of type 2
diabetes and improved insulin resistance to a
small extent. Future randomized, controlled
trials should focus on the impact of vitamin D
supplementation among obese individuals. If
results are positive, vitamin D may be an
avenue for obese individuals to improve
glucose homeostasis.
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Background : Hypertension is a
widespread public health problem and a major
risk factor. Amlodipine, a calcium channel
blocker is frequently used in the treatment of
hypertension. Since Amlodipine primarily Ltype calcium channel blocker (CCB) and thus
reduces blood pressure, it stimulates
sympathetic nerve activity leading to reflex
increase in heart rate. Cilnidipine, a new type
of CCB which can inhibit L- type calcium
channels but also N-type calcium channels.
We compare the clinical effectiveness of
Amlodipine and Cilnidipine on blood pressure,
heart rate, proteinuria and lipid profile in
hypertensive patients. Methods : The study
was a prospective, randomized, open label
comparison, total ninety five patients were
recruited for study in which 45 patients
received 5-10mg Amlodipine and other 55
patients of sane age groups received 1020mg Cilnidipine. 15 patients in Amlodipine
group and 18 patients in Cilnidipine group
were diabetic, whereas 12 and 14 patients
were proteinuric in Amlodipine and Cilnidipine
group respectively. Results : Both the groups
were well matched in term of age, weight,
clinical findings and laboratory values. Both
the drug significantly reduced both systolic
(SBP) and diastolic blood pressure (DSP). In
the Amlodipine group the pulse rate (PR) after
treatment tended to be higher than those
before treatment. In the Cilnidipine group
there was decrease in PR after treatment.
Unlike Amlodipine, Cilnidipine decreasedurinary protein excretion and in diabetic
patients reduced serum triglyceride.
Conclusions : The study indicates that unlike
Amlodipine, Cilnidipine which inhibits L-and
N-type calcium channels will be useful for
patients with hypertension and cardiovascular
disease, diabetes mellitus or renal disease and
proves to be a better alternative to existing
calcium channel blockers.
Keywords
Hypertension, Cilnidipine,
Amlodipine, Diabetic, Proteinuric.

INTRODUCTION
Hypertension is a widespread public health
problem and a major risk factor. It may lead to
damage of heart, kidney, brain, vasculature
and other organs results in premature morbidity
and death. Cilnidipine is a novel and unique'
1,4-dihydropyridine derivatives calcium
antagonist with potent inhibitory action against
not only L-type but also N-type voltagedependent calcium channels. The N type
voltage-dependent calcium channel plays an

Efficacy and Safety Profile of Cilnidipine
Versus Amlodipine in Primary Hypertension
Dr. Md. Nadeem Arshadi, Dr. Mehre Daralchshan Mehdi2

important
role
in
sympathetic
neurotransmission and regulates the release of
norepinephrine from sympathetic nerve ending.
It has been reported that once daily
administration of Cilnidipine resulted in a safe
and more effective BP decrease in essential
hypertension without excessive BP reduction
or reflex tachycardia than similar administration
of other dihydropyridine calcium antagonist.
Akira Takara showed that plasma
norepinephrine concentration, a sensitive
marker of sympathetic nerve activity, is a
significant prognostic marker of mortality in
congestive heart failure patients. De Champlain
showed a sustained rise in blood
norepinephrine levels by more than 50% after
chronic therapy of Amlodipine. The inhibitory
effect on the N-type Ca + channel by
Cilnidipine may bestow an additional clinical
advantage for the treatment of hypertension,
such as suppression of reflex tachycardia.
In morning, arousal from sleep is
associated with rise in plasma epinephrine.
Cilnidipine due to its sympathetic inhibitory
action was more effective than Amlodipine
therapy in controlling morning BP in
hypertensive patients. In spontaneously
hypertensive rats (SHR) treated with N-w-nitroL-arginine-methylester (L-NAME), Cilnidipine
dilates afferent and efferent arterioles in the
kidney and decrease glomerular capillary
pressure, thereby decreasing proteinuria and
improving glomerulosclerosis. In addition a
comparative study of Cilnidipine and an ACEI

benazepril, has shown that both regimens
similarly reduced urine albumin. Cilnidipine a
dual L-and N-type calcium channel blocker
may be useful for patients with hypertension
and diabetes mellitus from its effects on lipid
metabolism and renal function. Previous
reports indicates beneficial effect of Cilnidipine
on lipid profile in addition to the
antihypertensive activity.

METHODS
Study design: We undertook randomized,
open label comparative study of two groups
of hypertensive patients in Katihar Medical
College and Hospital, Katihar, Bihar between
October 2014 to March 2015. Total ninety
five patients were recruited for this study. One
group comprising of 45 patients were taking
5-10mg Amlodipine and other group
comprising of 50 patients were taking 10-20
mg Cilnidipine. In Amlodipine group, 15
patients and in Cilnidipine group, 18 patients
were diabetic. The numbers of proteinuric
patients were 12 and 14 in Amlodipine and
Cilnidipine group respectively.
Study procedure: Approval of protocol
and study document was taken from
institutional ethical committee before study
commencement. After taken written informed
consent patients were screened for selection
criteria. Cilnidipine was administered orally at
the dose of 10mg. In 10 patients the magnitude
of reduction was insufficient (a difference in
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SBP<20mrnHg or decrease in DBP<10mmHg).
In these patients dose was increased to 20 mg
once daily. Amlodipine was administered orally
once daily at the dose of 5mg. In 15 patients
dose was increased to 10mg once daily when
BP was not successfully controlled. BP and
Pulse rate were monitored during morning,
daytime and night time and average value is
recorded. In proteinuric patients urinary protein
content were Standardized for urinary excretion
of 1g creatinine. Values represents the mean
of two measurements of each time points
during the observation period. Serum
LDLconcentration of total cholesterol,
C and TG were determined by the enzymatic
methods with an autoanalyzer. All DM patients
in this study were diagnosed as type 2.
Dysli,pidemia was defined on the basis of
abnormal lipid level (LDL-Cholesterol(LDL-C)
140mg/d1, HDL-Cholesterol(HDL-Q< 40mg/
dl, Triglyceride(TG) 150mg/dI).
Statistical Analysis: Values are expressed
as the meantSD. The difference of the baseline
characteristics and change in ,BP and PR
parameter between the Amlodipine • and
Cilnidipine groups were compared using an
unpaired Hest. The difference between the
values before and after antihypertensive
medication within the same group were tested
using a paired t-test. P value <0.05 considered
statistically significant.

RESULTS
Table 1 summarizes the baseline
characteristics of the patients enrolled for this
study. There were no significant differences in
background factors between the Amlodipine
and Cilnidipine groups.
Daytime, Night time and Morning BP
decreased significantly in both groups after
treatment. There were no significant differences
in the reduction in any of the BP parameters
between Amlodipine and Cilnidipine group
(Table 2).

Amlodipine (n=40)
Male(%)
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Cilnidipine (n=45)
64

=

76
60t4.7

62t6.5

24±3

23±2.6

No. with diabetes

15

18

No. with proteinuria

12

14

ur
in

Day time SBP (mmHg)

166±16

166±11

cc

Day time DBP (mmHg)

98t8.6

100t10

Day time PR (bpm)

76t9.8

78±7.2

Night time SBP (mmHg)

144±18

146t716

fu
U5
Id

Night Time DBP (mmHg)

94±.64

96±6

Age (Yrs.)
BMI (Kg/m2)

Night time PR (bpm)

62±7.2

64±8.4

Morning time SBP (mmHg)

164±16

166±10

Morning time DBP (mmHg)

96±6.6

98±8

Morning time PR (bpm)

74±8.2

76±9.8

cl
ai
c.
rE
C

Table 2 : Blood pressure before and after treatment.
Cilnidipine

Amlodipine
Day time SBP (mmHg)

Before

After

P

Before

166±16

152±11

<0.001

166±11

After

P

154±11 <0.001

Day time DBP (mmHg)

98±8.6

90±7.8

<0.001

100±10

92±6.8 <0.001

Night time SBP (mmHg)

144±18

132±13

<0.001

146±16

138±14 <0.005

Night time DBP (mmHg)

94±8.4

88±6

<0.001

96±10

92±8

<0.001

Morning time SBP (mrnHg)

164±16

150±12

<0.001

166t12

156±6

<0.005

Morning time DBP (mmHg)

96±6.4

91±4.4

<0.001

98±8

94±6

<0.001

Amlodipine treatment and Cilnidipine
treatment in terms of total cholesterol, FIDL-c
and LDL-c level when the analysis was
performed on the entire population, the DM(+)
or the DM(-) group. TG was significantly higher
with Amlodipine treatment in the DM(+) group
than in the DM(-) group, while this parameter
did not differ significantly with Cilnidipine
treatment between the DM(+) group and the
DM(-) group.

DISCUSSION

Epidemiological studies have demonstrated
that a higher heart rate is associated with a
long term risk of cardiovascular mortality,
independent of other cardiac risk factors.15 It
has been reported that treatment with short
acting calcium antagonist may not prevent
cardiovascular disease. Accordingly, long
. lasting calcium channel blockers that exert
The effect of Amlodipine and Cilnidipine
less influence on the sympathetic nervous
on excretion of protein after treatment. The
system are now recommended for treatment
protein/creatinine ratio was significantly lower
of hypertension. A recent clinical trial
with Cilnidipine than Amlodipine group.
demonstrated that lowering of BP was
associated with a significant fall in
The effect of Amlodipine and Cilnidipine
cardiovascular event.
on lipid metabolism after treatment. There
were no significant differences between the

In the Amlodipine group, night time PR
after treatment was significantly higher than
that before treatment and day time PR after
treatment tended to be higher than those
before treatment. There was significant
decrease in day time and night time PR in the
Cilnidipine treatment group.

pr
co
no
pr
Fu
in

Table 1 : Baseline characteristics of hypertensive patients

In this study once daily use of Amlodipine
or Cilnidipine significantly reduced the BP.
We found that Cilnidipine but not Amlodipine
significantly decreased the BP level without
causing an increase in PR. There have been f
previous reports that compared the effects of
Amlodipine and Cilnidipine. There was a 1
significant negative correlation between the '
degree of SBP change and that of PR change
after Cilnidipine treatment. This finding is an
agreement with several previous studies in
which Cilnidipine suppressed sympathetic
nervous activity, especially under a stress- '
induced hyperactive condition.
Blood pressure control is important in
suppressing the onset of renal dysfunction. It
was reported that antihypertensive therapy
suppressed the progression of renal
dysfunction. Regarding glomerular kinetics, it
has been shown that inhibition of angiotensin
II suppress the elevation of glomerular pressure.
Among CCBs, Cilnidipine has been reported
to reduce glomerular pressure. Furthermo.e,
regarding the effect of Cilnidipine and
Amlodipine on renal function, Kojima et al,
reported that the level of urinary protein
elevated after Amlodipine treatment in urinary
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<0.001
<0.001
<0.005
<0.001
<0.005

With Amlodipine, TG was significantly higher
protein positive hypertensive patients as
in DM(+) group than in DM(-) group, while
compared to baseline level, while there was
no such difference was noted with Cilnidipine.
no significant difference in the level of urinary
These results indicate that Ciinidipine reduces
protein before and after Cilnidipine treatment.
TG in hypertensive patients with diabetes
Fujita et al conducted a CARTER study
involving patients with hypertension and • mellitus. The results from this study were
chronic renal disease demonstrating that- . identical to those of previous reports.
urinary protein •during renin-angiotensin
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)RIGINAL & CLINICAL RESEARCH
TRODUCTION
Visceral leishmaniasis has existed in this country
mg the plains of rivers Ganga and Brahmpurtra.
is disease is mainly distributed in the eastern
:tor ot our country viz West Bengal, Bihar and
sam. The incidence of kala azar touched an all
le low during 1958-64 mainly due to massive
raying of insecticides for Malaria Eradication. Since
?.n the incidence has been steadily increasing. In
2 state of Bihar only 2,50,000 cases were reported
D.G.H.S. Govt. of India (1992).
Kala azar in India is caused by the Parasite
ishmania donovani and transmitted by Sandfly
hlebotomus argentipes) and the reservoir in our
)antry is thought to be anthroponotic. Many Drugs
we been tried for the treatment of visceral
ishmaniasis viz.. Antimonials, Pentamidine,
mphotericin B, Ketoconazole, Gold salt, Allopurinol,
abreomycin Gam interferon etc. (Goodman and
illman, 1996). Sodium antimony Gluconate is the
eatment of choice. Unfortunately 25% patients
low unresponsiveness to stibogluconate. This can
e either primary or secondary. WHO (TOR.
tecember 1996) reported over 10,000 cases of
isceral leishmaniasis only in the state of Bihar.
entamidine was used in these cases, with great
access. Although relapse have been reported,
ryceson (1987) has reported that relatively high
roportion of patients with visceral leishmaniasis,
3iled to respond to Pentamidine in India, Kenya and
:hina. The major disadvantage of Pentamidine is its
erious adverse reactions.
The scenario has now shifted to Amphotericin 8
is the other second line. There are two forms of this
hug — on is the conventional Amphotericin B and
he other is Amphotericin B. Lipid complex.
Although. Amphotericin 8 Lipid Complex is
;hown to be more effective with less adverse effects,
)ut clue to its high coast and non-availability, is out
)f reach of most of the patient of our country.

Study of Serum Potassium, Sodium, Calcium
Level during Amphotericin — B therapy in
Visceral Leishmaniasis
Dr. Mrigendra Kumar', Dr. Md. Matiur Rahman2

with liposomal Amphotericin 8, Thakur C.P. (Natl.
med I. India. 1993 March-April) showed a minor fall
in Potassium on treatment with, Amphotericin B.
Thakur C.P. in his report (Natl. med. I. India 1995,
Vol. 8 No. -11 showed two patients of Kala-azar who
developed cardiac arrest after Amphotericii: B infusion
and both had electrolyte imbalance including
Hypokalaemia. He also showed that correction of
the imbalance prevented recurrence. Maddex et al
(1980) observed that Hypokalaemia may develop in
patients on Amphotericin 8 therapy within first two

AIMS AND OBJECTIVES
The present work is aimed to evaluate
potassium level during Amphotericin B therapy
is different stages of kaia azar and to see
whether potassium supplementation is required
during therapy.
Amphotericin B .as used for 20 days
(Total dose being 20 mg'kg'body v.eight: after
on initial base line estimation of potassium.
Estimation were . done during !:hc treatment
a nd again at follow 1:o.

MATERIAL AND METHODS

substantial reduction in treatment failure.

unit. A total of forty Cases were untaken for
this study. The cases were of both sexes and
from all age groups, except those below 10

Permanent functional deficit are uncommon in
patients in whom renal function was normal prior to
treatment, unless a total dose in excess of 3-4 gm is
given to an adult (Goodman Gilman, 1996).
Hypokalaemia occurs during treatment with this
drug which is mainly due to renal wasting, and renal

included in this study. A detailed history was
taken and then a through clinical examination
was performed.
Initial Assessment :
A detail history of every cases was taken
under the following heading.
Name, Age, Sex, Religion, Economic
Status, Occupation, Full address
Complaints of the patients with duration

Weeks.

So the mainstay of treatment is still Amphotericin
:8 (Plain). Amphotericin 8 has selective toxicity for
leishmania. As it probably intercalates with parasite
episterol precursours of ergosterol in preference to
host cholesterol (Berman, 1986). This is a very
effective second line. drug and has resulted in
Fever, chills and phlebitis are few common side
effects. Apart from these the major side effect is renal
complication, which rarely occur during or after
treatment of visceral leishmaniasis, as the renal failure
is dose dependent, although permanent damage to
renal tubules may occur even during short courses.

enlarged. Only LD positive patients were

The material for the present study were
selected from MOPD and Indoor Medical
wards of Katihar Medical College and Hospital,
Katihar, Bihar and more so from kala-azar

years.
Methods :
The suspected patients presenting with
fever including those treated for kala-azar
with sodium-antimony gluconate were
admitted and splenic aspiration was done.
Bone marrow aspiration was done only in
those cases where spleen was riot palpably

in chronological order.
Types of fever - with/without chills or
rigor.
History of present illness, History of past
Personal and

illness, Family history,
Social history, Drug history
Systemic Examination :

(11 Abdomen : Liver - Size, consistency,
margin, tenderness present of rub.
Spleen - Size, consistency, margin, notch,
surface, tenderness, presence of rub.
Any other lump in the abdomen.
(2)

Other systems.

Investigations
To establish the diagnosis splenic puncture
was done. Prior to doing splenic aspiration
prothrombin time, bleeding time and clotting
time were done and the procedure was
avoided if these were significantly increased.
Size of the spleen and liver were abs
measured.
TLC, DLC, H b%, Platelet count, blood
urea, serum creatinine, serum sodium, serum
potassium, WE of urine. X-ray chest, ECG,
Fundoscopy were also done. Serum sodium
and potassium were estimated by auto
analyzer.
Investigations during therapy and at follow

tubular acidosis.
About one third of patients on prolonged therapy
require supplementation of Potassium (Goodman
Gilman, 19961, Davidson R. N. (Lancet, 19911
showed that Hypokalaemia is common with
conventional Amphotericin 13, and toxicities are low
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2.

Medical College, Katihar, Bihar.
M.B.B.S., M.D (Pharma), Assistant Professor, Department of Pharmacology, Katihar
Medical College, Katihar, Bihar.

INDIAN MEDICAL JOURNAL I May 2015 (Annexure), Vol. 109, No. 5

351(A)

up :
Normal level of serum potassium was
taken as (3.5-5 mEq/L). During treatment,
serum potassium estimation and ECG were
done at weekly intervals. Those patients who
developed hypokalemia were kept into two
groups. Group I included those patients in
whom serum K+ level was between 3-3.4
mEq/L and group II patients had serum K+
level < 3 mEq/L.This was done because only
group If patients were given high potassium
diet, from the day they became group II
hypokalemic. This was done on the basis of
treatme.
itguideline given in Oxford text book
of Mec .....ne 1996, (Vol. 3) which writes "In
otherwise healthy subjects most physicians
will treat" those in whom potassium
concentration are consistently below 3 mEq/
L.Both the groups of patients were closely
monitored thereafter in group II patients, who
were received potassium rich diet, estimation
of potassium level was done on alternate days
from the day of hypokalemia to the end of
therapy. Patients of group I were not given
high potassium diet.At. the end of therapy,
spleenic aspiration for LD bodies was done to
establish parasitological cure and all the tests
were repeated.Patients were followed up and
all the test including serum potassium
estimation were again done on 60th days.
TREATMENT
Amphotericin B is available as 50 mg yellow
lyophilized powder in a vial. The vial were kept in
refrigerator until used. 10 ml of sterile water for
injection was added to reconstitute the drug so the
prepared concentration was 5 mg/ml. The required
amount of drug was added to 500 ml of 5% glucose.
Onftst day 30 ml of reconstituted drug was
given rough intravenous infusion and
hyperser,iitivity reactions were noted. If no reaction
occurred the rest of the drug was infused over 2 hrs
in a peripheral vein. The drug was given daily and
in full dosage from the first day of treatment and
adverse reaction if any was noted.
This dose schedule was according to Thakur et
al (Ann. Trop. Med. Parasitol 1994, 88 365-70).
The regime was continued for 20 days total dose
was 20 mg/kg body weight and was in accordance
with Crofts et al (1976) and Thakur C.P (1993).
Fever with shaking chills were treated by
stopping 'infusion for sometimes in mild cases and
with paracetamol tablets for more severe cases. After
this the infusion was restarted at a very slow rate.
Care was taken to avoid the use of steroid injections
although they were kept ready for use in emergency
since these drugs also causes hypokalemia.
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Physical examination
General built
Mental Status
Respiration
Weight in kg

Anemia
Jaundice
Lymphadenopathy
Neck Veins

RESULTS

Nutrition

Cyanosis

Pulse
Temperature

Clubbing
Thyroid

CONCLUSION

40 cases of visceral leishmaniasis were

Thus it can be concluded that,

taken up for the study. It was observed that
maximum number of patients were in 10-20
years age group and minimum in 51-60 years
age group. These were 28 males (70%) and

1. Therapy with Amphotericin — B caused
mild to moderate hypokalemia mainly
during first two weeks and the overall
incidence was 37.5%.

12 females (30%).

2. Supplementation of Potassium was not
necessary for all hypokalemic patients.
Only 20% patients in whom Serum K+
level went below 3 mEq/L, were given
potassium rich diet. This was sufficient

The mean level of total leukocyte count,
haemoglobin concentration and body weight
increased markedly after treatment.
Mean serum potassium level of all the
forty patients before treatment and at PI, 2nd

to correct hypokalemia.

and 3rd week and at follow up were 4.24±0.40
mEq/L, 4.11±0.40 mEq/L, 4.18±0.37 mEq/L,
4.26±0.38 mEq/L respectively. 15 out of forty
patients developed hypokalemia (37.5%), 6
patients become hypokalemic from 1st week
(15%). One of these six patients attained
normal serum potassium level in rd week
without potassium supplementation. Rest of
the five plus eight more patients become
hypokalemic in rd week.
The mean level of serum potassium of 15
1,
hypokalemic patients before treatment, in 1'
2'
d and 3rd week and at follow up were
3.981-0.34, 3.6±0.29, 3.08±0.34, 3.86±0.20
and 4.12±0.30 mm/1 respectively.
Hypokalemic patients were divided into
two groups. Group II patients (serum K* <3
mEq/L) were monitored on alternate days and
were given potassium rich diet. Group I
patients (Serum K+ 3-3.4 mEq/L) were not
given high potassium diet. Level of serum
potassium come to normal in both the groups
at the end of therapy and remained normal at
follow up.
Over all six patients showed ECG changes
of hypokalemia. No significant change like
heart block or arrhythmia were seen. ECG
change did not correlate well with level of
hypokalemia and become normal at the end
of therapy.
The change in Serum potassium level on
the day was not significant (p>0.05) but on 14
day became significant (p<0.01). Thereafter at
the end of therapy and at follow up the level
was not significant.

' 3. In subsequent check up i.e. at the end
of treatment and at follow up the
potassium levels of all the forty patients
were within normal limits.
So keeping in mind the enormous burden
of kala-azar patients both due to ongoing
endemicity and epidemic, blind potassium
therapy in all patients being treated with
Amphotericin B is not required and even
potassium rich diet is sufficient to correct
moderated degrees of hypokalemia.

REFERENCES
Current medical Diagnosis and Treatment 43rd
Edition 2004.
2. Thakur, C.P., 1995, correlation of serum
electrolyte prevents cardiac arrhythmias during
Amphotericin B administration. Nat. Med. J.
India, 8:13-14.
3. Davidson, R.N., et at, 2013, "Liposomal
Amphotericin B in drug resistant Visceral
Leishmaniasis" LANCET, 337, P.P. 1061-1062.
4. Davidson's Principles and Practice of Medicine,
1995, irh ed., P.P. 156-157.
5. Goodman Gilman's, The Pharmacological basis
of Therapeutics, 2006, Chapter 49.
6. MSF, Holland, Study in Southem Sudan,
Manuscript unpublished from study report,
2013, Ambisome in Visceral Leishmaniasis,
Davidson, R.N.
7. Napier, L.E., 2006, An epidemiological
consideration of transmission of Kala-azar in
India, Indian J. Med. — Res., 14; 219-265.
8. Napier, L.E., 1946, Principles and Practice of
Tropical, Med., Mc Milian, New York, Oxford
Textbook of Medicine, Third Edition, 2010, Vol.
3,
9. Park, K., 1994, Park's textbook of Preventive
and social Medicine, 14th ed. 215.
10. WHO, 2010, Proceeding of WHO on
Leishmaniasis WHO, 2010, Report of the expert
committee. The Leishmaniasis WHO Tech. Rep.
Ser. 701:104.

.1.

INDIAN MEDICAL JOURNAL I May 2015 (Annexure), Vol. 109, No. 5

ORIGINAL SL CLINICAL RESEARCH I
ABSTRACT
Canagliflozin is the first available oral
inhibitor of sodium/glucose cotransporter 2
(SGLT2) in the market. At the outset it sounds
excellent for the use in the elderly diabetic
population, because of its minimal tendency
to cause hypoglycemia. However, the clinician
needs to exercise caution as it needs to be
dosed renally. The clinician needs to be
circumspect about potential drug interactions,
especially when there is an underlying chronic

Management of Diabetes in the Elderly with
Canagliflozin : A Newer Hypoglycemic Driv
on the Horizon

kidney disease (CKD) and congestive heart
failure (CHF). Also its use is best avoided in
people who are predisposed to genital mycotic

Dr. Md. Matiur Rahman', Dr. Mr gendra Kumar 2

and urinary tract infections (UTI).
INTRODUCTION
With an increase in the longevity of life
and an increasingly sedentary lifestyle, there
is an increased incidence of diabetes mellitus
(DM2) in the elderly, who may get admitted to
hospital for symptomatic or operative
treatment. In the US, seven million Americans
are undiagnosed and 25 million are known
diabetics, which might double up in the next
decade. This is projected to keep increasing
and is estimated to cost about 100 billion
dollars per year to the tax payers.
The challenge of treating diabetes in this
section of population is to avoid hypoglycemia.
With .minimal tendency to cause
sounds
canagliflozin
hypoglycemia,
appropriate for the geriatric population.
However, the drug needs to be used with
caution, as it causes a drop in blood pressure
and its use in the elderly needs to be closely
monitored. Also it needs to be titrated renally.
It has a:tendency to cause mycotic infections
in the genital area and causes recurrent urinary
infections, which may cause many unwanted
side effects, especially in elderly women.
For :our discussion, elderly is defined as
people with a chronological age of more than
or equal to 65.
Elderly and diabetes
As a person ages, the physiology of the
body slows down. The body attains the peak
body niass around the age of. 30 years.
Thereafter, there is a slow progressive decline
of the Glomerular filtration rate (GFR), even if
there is no superimposed pathology. With
aging there is an increased prevalence of
diabetes and hypertension, which further
exacerbates the picture.
This also complicates the diagnosis and
monitoring of diabetes in the elderly. In the
elderly, HbA1c should be interpreted with

cynicism, keeping in view the comorbidities
of the changing body physiology. In the elderly,
it could be a misleading &agnostic tool. In
rapid cell turnover states like hemolytic
anemia, HbA1c could be falsely low. During
treatment with iron, B12 or erythropoietin, as
in chronic kidney disease (CKD), there may
be rapid red blood cell turnover and falsely
low HbA1c. On the other hand, in low cell
turnover states, especially iron, B12 or folate
deficiency or in the very elderly, when the
marrow turnover is low, HbA1c may be falsely
high. In CKD, HbA1c may be falsely high or
low. When there is high carbamylated
hemoglobin it may be falsely high and if
erythropoietin is being used it may be falsely
low.
Pharmacology of canagliflozin - the new oral
hypoglycemic
Canagliflozin is the first oral inhibitor of
sodium/glucose cotransporter 2 (SGLT2) in the
kidney. SGLT2 is responsible for the
reabsorption of a majority of the glucose
filtered by the kidneys. It is present
predominantly in the proximal convoluted
tubules of the nephron. It reabsorbs glucose
from the lumen of the nephron. Canagliflozin
acts by promoting loss of glucose in the urine,
in a dose-dependent manner. The time taken
for the drug concentration to peak is one to
two hours (time to peak (T max )). The area
under the curve is increased in a dosedependent manner. Depending on the dose

used, the half-life (T) of the drug is 10.6 and
13 hours. Its oral bioavailability is 65% and it
is advised to be taken before breakfast. The
volume of distribution is 119 Land it is 99%
protein-bound. It is metabolized by 0.glucuronidation and is metabolized to inactive
metabolites by Uridine diphosphate glucose
(U DP) glucuronyltransferase (UGT). Two
enzymes are predominantly involved, namely,
UGT1A9 and UGT2134. Cytochrome CYH3A4
is minimally involved in the metabolism of
canagliflozin.
Canagliflozin is 50% excreted by the
hepatobiliary system and 33% renally. It ainot
be removed by hemodialysis, owing to a lirge
volume of distribution and high protein
binding. The drug dose does not have to be
adapted to hepatic dysfunction, but its use is
not indicated in Child-Pugh C liver dysfunction.
The effect of age, body mass index (BMI),
gender, and race is clinically insignificant.
There is no data on pregnancy, pediatric
population, and nursing mothers, but it
definitely causes weight loss.
The most common side effects, especially
in women, were recurrent urinary tract
infection (UTI), Candida genital infections,
and decreased blood pressure. These side
effects are seen in about 10% of the subjects.
There was a concern of carcinogenicity
with canagliflozin, especially with respect to
the renal tubules, adrenals, and leydig cells of
the testis in rats. However, the FDA concluded
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I that these nongenotoxic effects were related
10 to carbohydrate malabsorption and calcium
imbalance. Canagliflozin reduces the renal
threshold to excrete glucose in a dosedependent manner. It has - been used
successfully in older patients with uncontrolled
diabetes.
Its pharmacokinetic and pharmacodynamic
profile favors once daily dosing. SGLT2 is
located in the proximal tubules of the kidney
and is related to rebsorption of glucose from
the proximal tubules. This leads to loss of
glucose and thereby causes weight loss and
improved glycemic control in an insulinindependent manner.
Canagliflozin in the elderly uncontrolled
diabetics
In May 2013, FDA approved canagliflozin
for use in people with noninsulin-dependent
diabetes mellitus (NIDDM) as a monotherapy
or in combination with other drugs. A fixed
drug combination therapy with metformin has
so far not been approved by the FDA.
Canagliflozin is still seeking to carve a niche
for itself in the management of diabetes in the
elderly.
Elderly diabetics often have cognitive
dysfunction, and may have difficulty with selfmanagement and may follow complicated
treatment regimens. They are less functional
compared to the non-diabetic elderly. They
are predisposed to frequent episodes of
hypoglycemia or deterioration of glycemic
control. The unawareness of hypoglycemia is
a major complicating factor in the management
of elderly diabetics. Canagliflozin with its
favorable pharmacokinetic profile and
tendency for minimal hypoglycemia may aptly
favor its use in the elderly.
Hospitalization is a big stressor, more so
for the elderly The clinician might encounter
stress hyperglycemia, especially in
perioperative settings. Stress hyperglycemia
has complications similar to infection and
poor wound healing. This is due to the release

328(A)

of counter regulatory hormones and cytokines.
A standard approach of long-acting insulin at
meal time and correctional insulin remains
the standard even in the treatment of stress
hyperglycemia. However, often there may be

CONCLUSION

a wide fluctuation in glycemic control, which
is more detrimental than sustained
hyperglycemia. Canagliflozin may come in

might be prudent to avoid its use in patients
with CHF, until further clinical trials are
available to refine the indications further. Given

handy in these clinical scenarios when insulin
cannot be used for some reason.
Data regarding the use of canagliflozin for
control of hyperglycemia in the elderly is
minimal. Its biggest advantage for use in the
elderly is• its minimal tendency to cause
hypoglycemia, which could lead to increased
morbidity and mortality. If a patient has a risk
for genital and urinary infections, these drugs
must be avoided, especially in elderly Females.

Canagliflozin could accentuate side effect
profile, if its dose is not adjusted to renal
function. Also given the tendency of
canagliflozin to decrease blood pressure, it

the high incidence of genital mycotic infection
it might be prudent to avoid the use of
canagliflozin in the elderly, who have a
tendency fior recurrent UM or genital mycotic
" as_
iniecho
• REFERENCES
Bafwa
crOcaly k
ark:

Unintended hypotension may lead to
increased cardiovascular events. Further
clinical Mali are needed to define the safety
profile and refine the indications further. In
general, treatment needs to be individualized
in this age group, keeping in mind the
comorbidities and the benefit to risk ratio.
The elderly frequently have ongoing
metabolic derangements secondary to multiple
comorbidities. This may be worsened
secondary to diuretic-like action in the renal
tubules, with osmotic diuresis. It is important
to continue to monitor for hyperkalemia,
hypermagnasemia, hyperphosphatemia, and

bac ER 7
cnist

The elderly are frequently on

rifampin.

of medication initiation ir
ciatetes mellitus: Quality anc
Med 2012;125:S1-2.

3.

C.. 'Moues GD, Boseman LA
Beckes CR_ Akinget Al_ Aging, diabetes, anc
matt'
in the United States
2012;102:1482-97.
J PLtaic

4.

Sai,==.1,„ Sews Si, U, Sehgal R, Baja
of and solutions tc
A. Cralemoric
p-airknOcn, and management o
-Scary M genetic patients..
itypolycema or

5.

increase in low-density lipoprotein (LDL).
polypharmacy, which opens the door for
potential drug interactions. Uridine
diphosphate glucuronosyltransferase (UGT)
enzyme inducers like rifampin, phenytoin,
phenobarbitone, and protease inhibitors could
potentially make canagliflozin subtherapeutic_
Rifampin is a non-selective inducer of UGT
enzymes - UGT 1A9, UGT2B4. The area
under the curve (AUC) is decreased for
canagliflozin when used concomitantly with

emergencies in
Challenges in diagnosis
Endocrinol Metab

Soc
- eAtt, Blazer 02 nd ,Curb D
Mal./ D.Loste
Taydr JO.. *efface RS. The health burden c
adely in four communities
Pubic Neaten Red 14:109:782-90.

6. B.Aiwa SI.?,'.aira S. Pariah MP, Bajwa SK. A
S-Trar:re-SS of insulin injectio
ams's -ea:
akil intensive care units
mode:mem =
s 2513:7:1-3.
AneM, Es
SS. I Imiaglobin A1c fc
,L.nman
.
Vert,
the chaermais of diabetes: Practice
considerations. Poi Arch Med Wew
21310:izo374a
& Ng 24 Cookie Lt, Shandari S. Atkin Sl
Kilpatrick ES. The effect of iron an
er ibeiornera.on the A1C of patien1
with cianietes and Muonic kidney diseam
Diabetes Care 2010332310-3.

7.

INDIAN MEDICAL JOURNAL I May 2015 (Annexure), Vol. 109, No.

International Journal of Health and Clinical Research, 2020;3(8):89-92

e-ISSN: 2590-3241, p-ISSN: 2590-325X

____________________________________________________________________________________________________________________________________________
Original Research Article

Efficacy of topical Luliconazole in management of tinea corporis and tinea cruris infections
Mohammad Sajid Alam1 , Anuj Misra2*,Pankaj Kumar Mishra3
1

Assistant Professor, Department of Pharmacology, Mayo Institute of Medical Sciences, Gadia,
Barabanki,U.P.,India
2
Associate Professor,Department of Pharmacology,Mayo Institute of Medical Sciences, Gadia,
Barabanki,U.P.,India
3
Professor, Department of Community Medicine, Mayo Institute of Medical Sciences, Gadia,
Barabanki,U.P.,India
Received: 06-09-2020 / Revised: 02-10-2020 / Accepted: 22-10-2020

Abstract
Background: Superficial fungal infections of the skin, hair, and nails are common worldwide with a prevalence of
20–25%, of which dermatophytes are the most common causative agents.As dermatophytic infections of the hair
mainly require systemic antifungal therapy, we will focus only on the topical therapy of dermatophytic infections of
the skin and nails.Luliconazole is an imidazole antifungal agent that has been shown to have potent activity against a
variety of fungi, especially dermatophytes.Aim of the study: To assess efficacy of topical Luliconazole in
management of tineacorporis and tineacruris infections.Materials and methods: The present study was conducted
in the Department of Dermatology of the medical institution. The ethical clearance for the study was approved from
the ethical committee of the hospital. The present study was conducted on 60 patients with Dermatophytoses
involving tineacorporis and tineacruris infections. All patients were informed regarding the study and written
consent was obtained. General data such as name, age, gender etc. was recorded. A through clinical examination
was done. Patients were instructed to apply luliconazole 1% cream once daily for two weeks. At the end of treatment
phase, there was a ‘Follow-up Phase’ at end of two weeks, where the patients were assessed clinically and
mycologically for relapse.Results: A total of 60 patients were included in the study. 32 patients were males and 28
were females. The mean age of the patients was 42.69 years. There was a significant reduction in the pruritis with
application of Luliconazole topical for the treatment period. The results on comparison were found to be statistically
significant. Conclusion: Within the limitations of the present study, it can be concluded that topical Luliconazole is
highly effective for tineacorporis and tineacruris infections.
Key words: Luliconazole, tenia infection, fungal infection, skin infection
This is an Open Access article that uses a fund-ing model which does not charge readers or their institutions for access and distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly credited.

Introduction
Superficial fungal infections of the skin, hair, and nails
are common worldwide with a prevalence of 20–25%,
of which dermatophytes are the most common
causative agents[1]. Dermatophytosis is defined as an
infection of the hair, nails, or skin by the
dermatophytes which include three genera i.e.,
Trichophyton spp., Microsporum spp., and
________________
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Epidermophyton. As dermatophytic infections of the
hair mainly require systemic antifungal therapy, we
will focus only on the topical therapy of dermatophytic
infections of the skin and nails. The most common
clinical morphology is tineacorporis and cruris in most
studies, and Trichophytonrubrum is the most
commonly isolated species[1,2]. However, few studies
have documented T. mentagrophytes as the most
common isolate[1,3,4]. Treatment strategies to deal
with fungal infections involve use of a systemic or
topical antifungal agent. Ergosterol is an integral part
of the fungal cell membrane. All the currently available
antifungals interfere with the biosynthesis of
ergosterol, an important component of the fungal cell
wall, thus causing inhibition of fungal growth and
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replication. Luliconazole is an imidazole antifungal
agent that has been shown to have potent activity
against a variety of fungi, especially dermatophytes
[5,6]. Hence, the present study was conducted to
assess efficacy of topical Luliconazole in management
of tineacorporis and tineacruris infections.

using SPSS version 11.0 for windows. Chi-square and
Student’s t-test were used for checking the significance
of the data. A p-value of 0.05 and lesser was defined to
be statistically significant.

Materials and methods
The ethical clearance for the study was approved from
the ethical committee of the hospital. The present study
was conducted on 60 patients with Dermatophytoses
involving tineacorporis and tineacruris infections. All
patients were informed regarding the study and written
consent was obtained. General data such as name, age,
gender etc. was recorded. A through clinical
examination was done. Patients were instructed to
apply luliconazole 1% cream once daily for two weeks.
At the end of treatment phase, there was a ‘Follow-up
Phase’ at end of two weeks, where the patients were
assessed clinically and mycologically for relapse.
Results thus obtained were subjected to statistical
analysis.The statistical analysis of the data was done

Table 1 shows the demographics of the patients. A total
of 60 patients were included in the study. 32 patients
were males and 28 were females. The mean age of the
patients was 42.69 years. Table 2 shows comparison of
changes in proportion of patients with pruritus. At
baseline, 5 patients had mild pruritis, 14 had mild
pruritis, 22 had moderate pruritis and 19 had severe
pruritis. At the end of the treatment, only one patient
had severe pruritis, two had moderate pruritis, 39 had
mild pruritis and 18 had no pruritis. There was a
significant reduction in the pruritis with application of
Luliconazole topical for the treatment period. The
results on comparison were found to be statistically
significant.

Results

Table 1: Demographics of the patients
Demographic variables
Number of patients
Total patients
60
Male patients
32
Female patients
28
Mean age (years)
42.69

80
60
40
20
0
Total patients

Male patients

Female patients

Mean age (years)

Fig 1: Demographic data

Severity
None
Mild
Moderate
Severe

Table 2: Comparison of changes in proportion of patients with pruritus
At baseline
At end of treatment
p-value
5
18
0.02
14
39
22
2
19
1

____________________________________________________________________________________________________________________________________________

Alam et al

International Journal of Health and Clinical Research, 2020;3(8):89-92

www.ijhcr.com

90

International Journal of Health and Clinical Research, 2020;3(8):89-92

e-ISSN: 2590-3241, p-ISSN: 2590-325X

____________________________________________________________________________________________________________________________________________
60
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None

Mild
At baseline

Moderate

Severe

At end of treatment

Fig 2: Changes in proportion of patients with pruritis
Discussion
In the present study, we observed that there was
significant reduction in the pruritis in the majority of
patients over the treatment period with topical
Luliconazole. The results were statistically significant.
The results were compared with previous studies from
the literature and were found to be consistent. Draelos
ZD et al evaluated the efficacy and safety of
luliconazole cream 1% applied once daily for 14 days
in patients with interdigital tinea pedis. Three hundred
twenty-two male and female patients ≥12 years of age
diagnosed with interdigitaltineapedis. Complete
clearance (i.e., clinical and mycological cure), effective
treatment, and fungal culture and susceptibility.
Results
At study Day 42, complete clearance was obtained by
a larger percentage of patients treated with luliconazole
cream 1% compared with vehicle. Also at Day 42,
more luliconazole-treated patients compared with
vehicle-treated patients obtained effective treatment,
clinical cure, and mycologic cure. Erythema, scaling,
and pruritus scores were lower for the luliconazole
cream 1% group compared with vehicle on Day 14,
Day 28, and Day 42. For all species and the same
isolates, the MIC50/90 for luliconazole cream 1% was
6- to 12-fold lower than for other agents tested. No
patients discontinued treatment because of a treatmentemergent adverse event. They concluded that
Luliconazole cream 1% was safe and well-tolerated
and demonstrated significantly greater efficacy than
vehicle cream in patients with interdigital tineapedis.
Todokoro D et al investigated in vitro efficacy of
luliconazole (LLCZ), a new imidazole antifungal,
against FSSC and other filamentous fungi.A total of 18
Fusarium isolates and 7 others were grown on potato
dextrose agar at 30 and 37°C. For Fusarium, species

identification and phylogenetic tree analysis were
performed based on elongation factor-1α (EF-1α) DNA
sequencing. The broth microdilution method was used
for antifungal susceptibility testing of 11 antifungal
drugs including LLCZ.The 18 identified Fusarium
isolates belonged to FSSC (n =13), Fusariumoxysporum species complex (FOSC; n = 2),
Fusariumchlamydosporum species complex (FCSC;
n=1), Fusariumincarnatum-equiseti species complex
(FIESC; n = 1), and Fusariumfujikuroi species complex
(FFSC; n = 1). We further divided 13 FSSC isolates
into 3 clades, FSSC5 (n = 8), FSSC3 + 4 (n = 4), and
FSSC9-a (n =1), with 8 FSSC strains growing at 37°C.
LLCZ
showed
lowest
minimum
inhibitory
concentrations (MICs) against all tested filamentous
fungi, with a MIC90 against the Fusarium species of
0.06 μg/mL, whereas MIC90 for NAT and VRCZ were
4 and 8 μg/mL, respectively. They concluded that
LLCZ has the strongest in vitro antifungal activity
among all drugs used against broad-range filamentous
fungi including FSSC. LLCZ may potentially be a new
medical treatment option for fungal keratitis[7,8].
Moslem M et al evaluated the efficacy of luliconazole
in comparison to routine used antifungals on clinical
and environmental isolates of Aspergillusflavus.Thirty
eight isolates of A. flavus (18 environmental and 20
clinical isolates) were detected based on morphological
and microscopic features and also PCR-sequencing of
β-tubulin ribosomal DNA gene. All the isolates were
tested against luliconazole, voriconazole, amphotericin
B and caspofungin. Minimum inhibitory concentration
(MIC), MIC50, MIC90 and MIC Geometric (GM)
were calculated using CLSI M38-A2 protocol for both
environmental and clinical isolates.Luliconazole with
extremely low MIC range, 0.00049–0.00781 μg/mL
and MICGM 0.00288 μg/mL showed very strong
activity against both clinical and environmental A.
flavus isolates. Moreover, voriconazole inhibited 100%
of isolates at defined epidemiological cutoff values
(ECV ≤ 2 μg/ml). 50% and 27.8% of clinical and
environmental isolates of A. flavus, were resistant to
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caspofungin, respectively. Whereas, all the isolates
were found to be resistant to amphotericin B.The
analysis of their data clearly indicated that luliconazole
(with MICGM 0.00244 μg/ml for clinical and 0.00336
μg/ml for environmental isolates) had the highest in
vitro activity against A. flavus strains.Jerajani H et al
compared efficacy and safety of sertaconazole,
terbinafine and luliconazole in patients with
dermatophytoses.83 patients with tineacorporis and
tineacruris infections were enrolled in this multicentre,
randomized, open label parallel study. The initial
‘Treatment Phase’ involved three groups receiving
either sertaconazole 2% cream applied topically twice
daily for four weeks, terbinafine 1% cream once daily
for two weeks, luliconazole 1% cream once daily for
two weeks. At the end of treatment phase, there was a
‘Follow-up Phase’ at end of 2 weeks, where the
patients were assessed clinically and mycologically for
relapse. Of the 83 patients, 62 completed the study,
sertaconazole (n = 20), terbinafine (n = 22) and
luliconazole (n = 20). The primary efficacy variables
including change in pruritus, erythema, vesicle,
desquamation and mycological cure were significantly
improved in all the three groups, as compared to
baseline, in the Treatment and Follow-up phase.
Greater proportion of patients in sertaconazole group
(85%) showed resolution of pruritus as compared to
terbinafine (54.6%); and luliconazole (70%), (P < 0.05
sertaconazolevsterbinafine). There was a greater
reduction in mean total composite score (pruritus,
erythema, vesicle and desquamation) in sertaconazole
group (97.1%) as compared to terbinafine (91.2%) and
luliconazole (92.9%). All groups showed equal
negative mycological assessment without any relapses.
All three study drugs were well tolerated. Only one
patient in sertaconazole group withdrew from the study
due to suspected allergic contact dermatitis. They
concluded that Sertaconazole was better than
terbinafine and luliconazole in relieving signs and
symptoms during study and follow up period. At the
end of ‘Treatment Phase’ and ‘Follow-up’ Phase, all
patients showed negative mycological assessment in all
three treatment groups suggesting no recurrence of the
disease[9,10].
Conclusion
Within the limitations of the present study, it can be
concluded that topical Luliconazole is highly effective
for tinea corporis and tinea cruris infections.
Source of Support:Nil
Conflict of Interest: Nil
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Abstract
Background:Analysis of pharmaceutical compounds and newer drugs is commonly used in all the stages of drug
discovery and development process.The present study was conducted to compare Cilnidipine and Telmisartan in
tablets by high performance thin-layer chromatography with ultraviolet absorptiondensitometric detection.Materials
& Methods:The present study was conducted on Cilnidipine and Telmisartan tablets. Separate HPTLC pre-coated
plates of silica gel G 60 F254 (10x10) were employed for the spotting of standard solutions. 2l of standard
solutions of concentration 50,100, 200, 400, and 600g/ml of Cilnidipine and Telmisartan standard solutions were
applied in the five tracks respectively in two different plates.Results: Rf value for Cilnidipine was 0.46, height was
436.52 and area was 11834.2. Rf value for Telmisartan was 0.18, height was 372.74 and area was 2234.56. The
accuracy of Cilnidipine was 98.12% and Telmisartan was 97.2%. Repeatability was 0.96 and 0.74 in cilnidine and
Telmisartan respectively, intra-day value was 0.84-1.22 and 0.62-0.89 in cilnidine and Telmisartan respectively.
Inter-day value was 0.92-1.36 and 1.24-1.48 in cilnidine and Telmisartan respectively. LOD was 12.8 ng/spot and
62.08 ng/spot in cilnidine and Telmisartan respectively. LOQ was 38.28 ng/spot and 185.0 ng/spot in cilnidine and
Telmisartan respectively.Conclusion:Authors found that Rf value for Cilnidipine was 0.46 and for Telmisartan was
0.18. This method was found to be accurate and precise and canbe used for routine analysis of Cilnidipineand
Telmisartan in pure and combined dosage form.
Key words: Cilnidipine, Telmisartan, Thin-layer chromatography
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terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
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Introduction
Analysis of pharmaceutical compounds and newer
drugs is commonly used in all the stages of drug
discovery and development process. These analytical
techniques provide more accurate and precised data,
not only supporting drug discovery and development
but also postmarket surveillance[1].Pharmaceutical
analysts work regularly to improve the reliability of
existing techniques to cope up the demands for better
chemical measurements. Modern pharmaceutical
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analysis is mainly dominated by costlier instrumental
analysis. Hence, many analysts’ focus is on developing
newer applications, discoveries, and new methods of
analysis to increase the specificity and sensitivity of a
method[2]. Cilnidipine (CIL) O3-(2-methoxyethyl) O5[(E)-3-phenylprop-2-enyl] 2,6-dimethyl-4- (3-nitro
phenyl)-1,4-dihydropyridine- 3,5- dicarboxylate is a
novel and unique dihydropyridine calcium antagonist
that possesses a slow-onset, long-lasting vasodilating
effect[3]. Telmisartan (TEL), 4-((2-n-propyl-4- methyl6-(1- methylbenzimidazol – 2 – yl) – benzimidazol – 1
- yl) methyl ) biphenyl2- carboxylic acid, is an
angiotensin II receptor blocker that shows high affinity
for the angiotensin II receptor type 1 (AT1), with a
binding affinity 3000 times greater for AT1 than AT2 2
[4]. Literature review revealed spectrophotometric and
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RP-HPLC method for the estimation of these drugs
individually. Thin layer chromatography studies are
among the key identity tests in most pharmacopoeial
monographs. Pharmacopoeial standards are typically
used by industry as a basis for meeting QC
requirements and current good manufacturing practices
(cGMPs). An extension of TLC is high-performance
thin layer chromatography (HPTLC) is robust,
simplest, rapid, and efficient tool in quantitative
analysis of compounds[5]. The present study was
conducted to compare Cilnidipine and Telmisartan in
tablets by high performance thin-layer chromatography
with ultraviolet absorption densitometric detection.
Materials & Methods

mg Telmisartan was accurately weighed, transferred to
a 10 ml volumetric flask and volume was made up to
10 ml with methanol and shaken vigorously for 15
minutes. The solution was then sonicated for 5 minutes
and filtered through the Whatman filter paper no.41.
Necessary dilutions of filtrate were made with
methanol to get final concentration 100 μg/ml of
Cilnidipine and 400 μg/ml of Telmisartan. Selection of
mobile phase A trial and error process was done to
select the appropriate mobile phase. The solvent
system of Toluene: Ethyl acetate: DMF in the ratio 6.5:
3.0: 0.5 was the most appropriate solvent system for
the HPTLC analysis of Cilnidipine and Telmisartan in
methanol. Separate HPTLC pre-coated plates of silica
gel G 60 F254 (10x10) were employed for the spotting
of standard solutions. 2l of standard solutions of
concentration 50,100, 200, 400, and 600g/ml of
Cilnidipine and Telmisartan standard solutions were
applied in the five tracks respectively in two different
plates.Results thus obtained were subjected to
statistical analysis. P value less than 0.05 was
considered significant.

The present study was conducted on Cilnidipine and
Telmisartan tablets. The study approval was obtained
before hand from institutional ethical committee.
20 tablets containing 10 mg of Cilnidipine and 40 mg
of Telmisartan were weighed, average weight
determined and finely powdered. Appropriate quantity
of powder equivalent to 10 mg of Cilnidipine and 40
Results
Table 1: Rf factor, height and area of Cilnidipine peak
Vial
Rf
Amount- ng/spot
Height
S1
0.47
100
102.4
S2
0.48
200
146.32
S3
0.46
400
230.82
S4
0.46
800
350.16
S5
0.46
1200
436.52

Area
2136.4
3356.6
5845.4
9264.8
11834.2

Table I shows that Rf value for Cilnidipine was 0.46, height was 436.52 and area was 11834.2.
Table 2: Rf factor, height and area of Telmisartan peak
Vial
Rf
Amount- ng/spot
Height
Area
S1
0.16
100
104.2
660.4
S2
0.17
200
160.74
776.24
S3
0.18
400
242.32
1536.20
S4
0.18
600
334.56
1872.74
S5
0.18
1200
372.74
2234.56
Table II shows that Rf value for Telmisartan was 0.18, height was 372.74 and area was 2234.56.
Table 3:Validation parameters for the proposed methods
Parameter
Cilnidipine
Telmisartan
Accuracy %
98.12
97.24
Precision (RSD, %)
Repeatability(n=6)
0.96
0.74
Intraday(n=3)
0.84-1.22
0.62-0.89
Interday(n=3)
0.92-1.36
1.24-1.48
LOD
12.8ng/spot
62.08ng/spot
LOQ
38.28 ng/spot
185.0ng/spot
Table III shows that accuracy of Cilnidipine was
was 0.96 and 0.74 in cilnidine and Telmisartan
98.12% and Telmisartan was 97.2%. Repeatability
respectively, Intraday(n=3)value was 0.84-1.22 and
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0.62-0.89 in cilnidine and Telmisartan respectively.
Interday(n=3) value was 0.92-1.36 and 1.24-1.48 in
cilnidine and Telmisartan respectively. LOD was 12.8
ng/spot and 62.08 ng/spot in cilnidine and Telmisartan
respectively. LOQ was 38.28 ng/spot and 185.0 ng/spot
in cilnidine and Telmisartan respectively.
Discussion
HPTLC is one of the most widely applied methods for
the analysis in pharmaceutical industries, clinical
chemistry,
forensic
chemistry,
biochemistry,
cosmetology, food and drug analysis, environmental
analysis, and other areas. It is due to its numerous
advantages, for example, it is the only chromatographic
method offering the option of presenting the results as
an image. Other advantages include simplicity, low
costs, parallel analysis of samples, high sample
capacity, rapidly obtained results, and possibility of
multiple detection[6]. High-throughput analysis using
HPLTC is being aimed at the rapid analysis of large
numbers of compounds. This field has been expedited
by the requirement to provide analytical support for
multiple drug targets emerging from the field of
molecular biology, human genetics, and functional
genomics[7]. Further, drivers for development have
been in the support for the analysis of large compound
libraries arising from parallel and combinatorial
chemistry, and economic pressure to reduce time-tomarket for new drug candidates[8].
The present study was conducted to compare
Cilnidipine and Telmisartan in tablets by high
performance
thin-layer
chromatography
with
ultraviolet absorption densitometric detection. In
present study we found that Rf value for Cilnidipine
was 0.46, height was 436.52 and area was 11834.2. Rf
value for Telmisartan was 0.18, height was 372.74 and
area was 2234.56. Jayasekhar in their study found that
the Rf value for Cilnidipine and Telmisartan was found
to be 0.47and 0.17 respectively[9]. The correlation
coefficients was 0.9917 and 0.9852 for Telmisartan
respectively. The calibration curve was found to be
linear between 100 to 1200 ng/spot for both Cilnidipine
and Telmisartan. The limits of detection and
quantitation were found to be 12.6 and 38.28 ng/spot,
respectively for Cilnidipine and 61.05 and 185.0
ng/spot, respectively for Telmisartan.
We observed that accuracy of Cilnidipine was 98.12%
and Telmisartan was 97.2%. Repeatability was 0.96
and 0.74 in Cilnidioine and Telmisartan respectively,
Intraday(n=3) value was 0.84-1.22 and 0.62-0.89 in
cilnidine and Telmisartan respectively. Interday(n=3)

value was 0.92-1.36 and 1.24-1.48 in cilnidine and
Telmisartan respectively. LOD was 12.8 ng/spot
Puranik et al developed and validated a simple, rapid,
and accurate chromatographic methods (HPLC and
HPTLC) for simultaneous determination of ofloxacin
and ornidazole in solid dosage form. The amount of
ofloxacin and ornidazole estimated as percentage of
label claimed was found to be 100.23 and 99.61% with
mean percent recoveries 100.47 and 99.32%,
respectively. Both these methods were found to be
simple, precise, accurate, selective, and rapid and could
be successfully applied for the determination of pure
laboratory prepared mixtures and tablets[10].
Małgorzata Starek et al reported that the procedure can
be readily used for selective analysis of drugs, and
repeatable results are obtained without interference
from auxiliary substances. Similarly, HPTLC method
was successfully used to analyze fixed-dose tablets
samples of lamivudine, stavudine, and nevirapine. Patel
et al[12] developed a simple and rapid HPTLC method
and validated for quantitative determination of
olanzapine on silica gel 60F254 layers using methanolethyl acetate (8.0 + 2.0, v/v) as the mobile phase. The
developed method was found to be simplest among
existing analytical methods[11].
Conclusion
Authors found that Rf value for Cilnidipine was 0.46
and for Telmisartan was 0.18. This method was found
to be accurate and precise and can be used for routine
analysis of Cilnidipine and Telmisartan in pure and
combined dosage form.
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