EDITED SUBMISSIONS RECEIVED IN RESPONSE TO THE NOTICE
INVITING FURTHER SUBMISSIONS IN RELATION TO DELEGATES’
INTERIM DECISIONS ON RECOMMENDATIONS FROM THE:

Advisory Committee on Chemicals Scheduling — 22 February 2011 (ACCS#1);
Advisory Committee on Medicines Scheduling — 23 February 2011 (ACMS#2);
and
Joint Meeting of the ACCS and ACMS — 28 February 2011 (ACCS-ACMS#2);

Regulation 42ZCZQ, Therapeutic Goods Regulations 1990 (the Regulations)

A delegate of the Secretary of the Department of Health and Ageing publishes herein all public
submissions made in response to the invitation contained in the April 2011 Reasons for
delegate’s interim decisions (accessible at www.tga.gov.au/industry/scheduling-decisions-
interim.htm).

This call for further submissions (as required under subsection 42ZCZP of the Regulations),
invited comments from the applicant and parties who made a valid submission in response to
the original invitation for comment. Please note that, for the February 2011 meetings, there
was an additional supplementary original invitation notice. Both invitation notices, which had
closing dates of 19 January and 21 January 2011 respectively, are accessible at
www.tga.gov.au/newsroom/consult-scheduling-acmcs.htm.

In accordance with the requirements of subsection 42ZCZQ of the Regulations these
submissions have been edited to remove information that a delegate considers to be
confidential.

As advised in the notice inviting public submissions, it was up to the person making the
submission to highlight any information which they wished to request be considered as
confidential. Material claimed to be commercial-in-confidence was then considered against the
guidelines for the use and release of confidential information set out in Chapter 6 of the
Scheduling Policy Framework (SPF), issued by the National Coordinating Committee on
Therapeutic Goods i.e. a request for material to be confidential did not automatically classify
that material as confidential. The SPF is accessible at www.tga.gov.au/industry/scheduling-

spf.htm.

Discrete submissions have been grouped by item. However, where submissions relate to
multiple items, these will be separately grouped.


http://www.tga.gov.au/industry/scheduling-decisions-interim.htm
http://www.tga.gov.au/industry/scheduling-decisions-interim.htm
http://www.tga.gov.au/newsroom/consult-scheduling-acmcs.htm
http://www.tga.gov.au/industry/scheduling-spf.htm
http://www.tga.gov.au/industry/scheduling-spf.htm

LIST OF SUBMISSIONS

1. SUBMISSIONS ON INTERIM DECISIONS ARISING FROM
RECOMMENDATIONS BY ACCS#1
No further submissions were received.
2. SUBMISSIONS ON INTERIM DECISIONS ARISING FROM
RECOMMENDATIONS BY ACMS#2

ltem Number of submissions

2.1.2 Fexofenadine 2

2.1.3 Ibuprofen 1

2.1.4 Ibuprofen combined with paracetamol 1

2.2.2 Pantoprazole 1
3. SUBMISSIONS ON INTERIM DECISIONS ARISING FROM

RECOMMENDATIONS BY ACCS-ACMS#2

No further submissions were received.
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11 May 2011

Comments by the | o the

Delegate’s Interim Decisions — April 2011

Interim Decision
FEXOFENADINE - Schedule 2 Amendment

FEXOFENADINE in preparations for oral use except in preparations for the treatment of
seasonal allergic rhinitis in adults and children 12 years of age and over when:

a. 1in a primary pack containing 10 dosage units or less; and

b. labelled with a recommended daily dose not exceeding 120mg of fexofenadine.

I position
does not support the interim decision to exempt small

packs of fexofenadine from scheduling.



Background

Allergic rhinitis is an inflammatory disorder of the nose induced by allergen exposure of
the mucous membranes lining the nose, characterised by rhinorrhoea, itching, sneezing
and nasal obstruction. Traditionally, allergic rhinitis has been classified into three
subgroups — seasonal, perennial and occupational. The World Health Organisation’s
(WHO) Allergic Rhinitis and its Impact on Asthma (ARIA) group has revised the
classification to take into consideration the severity of the disease and its impact on a
patient’s quality of life. The revised classification includes ‘intermittent’ for episodes
lasting less than one month or four days a week, and ‘persistent’ for episodes lasting
more than one month or more than four days a week.'

Histamines are the major mediator of the early phase reaction for allergic rhinitis. A late
phase reaction occurs a few hours after allergen exposure and is associated with cellular
eosinophilic inflammation of the nasal mucosa and expression of endothelial and
epithelial adhesion molecules, chemokines and cytokines.! Antihistamines are commonly
used as a first-line treatment — they are particularly effective at relieving symptoms, such
as sneezing, itching and watery rhinorrhoea. Second-generation antihistamines have a
higher potency and longer duration of action compared with the first-generation sedating
antihistamines.'

Fexofenadine, a metabolite of terfenadine, is a non-sedating, second-generation
antihistamine mainly used for the treatment of seasonal allergic rhinitis (SAR) in adults
and children over 6 years. It is available as 30mg, 60mg, 120mg and 180mg tablets under
Schedule 2 of the Standard for the Uniform Scheduling of Medicines and Poisons
(SUSMP). The 60mg, 120mg and 180mg tablets are designed for adults and children 12
years and over, at doses of up to 180mg per day. The 30mg tablets are for children 6 to
11 years at a dose of one tablet twice daily when required. Safety and effectiveness in
children below the age of 6 years has not been established.

At its meeting of 23 February 2011, the Advisory Committee on Medicine Scheduling
(ACMS) considered a proposal to exempt small packs sizes of fexofenadine from
scheduling for the treatment of allergic rhinitis. The Delegate of the Secretary to the
Department of Health and Ageing (Delegate) has supported these recommendations as
part of the interim decisions following this meeting.

Quality Use of Medicines

Quality Use of Medicines (QUM) is one of the central objectives of Australia’s National
Medicines Policy’, B Dclicves that QUM is best supported by the supply of
medicines through a pharmacy with access to specialised professional support and advice
from a pharmacist. As such, ] have traditionally opposed exempting medicines from
scheduling because ] have been concerned that the proposed atrangements may
facilitate use of the medicines in a manner that does not align with QUM principles.
There are no controls or quality assurance processes in place for the supply of medicines
through the grocery channel and grocery customers with chronic conditions can
purchase one or one hundred small packs of these medicines without any question asked
about the condition, the patient history or the use of the medicine.
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Key Points

a. Essential to facilitate triaging for health care professional intervention as chronic
SAR or SAR with complications warrants investigation

b. Important to protect the most vulnerable patient groups, particularly the young,
elderly, debilitated and people whose first language is not English

c. The inclusion of warnings and directions on packs does not surmount the issues
associated with poor consumer health literacy without the opportunity for
counselling

d. The risk factors associated with fexofenadine use warrant management through
the pharmacy sector

e. Access through the pharmacy sector is more than adequate and provides access
to health professional advice to support QUM objectives

Comments

On reading the Delegate’s reasons for interim decisions (Delegate’s Reasons), it would
appear the primary arguments to support the decision to exempt fexofenadine from
scheduling under defined circumstances are:

1.

3.
4.
5.

Research data regarding the links between SAR and asthma warrants further
investigation

Scheduling exemptions for other medicines with similar safety concerns provide a
precedent

Chronic SAR sufferers are sufficiently informed for self-treatment
Availability through grocery channels allows greater access in urgent cases

Safety issues can be addressed by responsible packaging and labelling

With these reasons in mind and noting that the evaluator for the original application did
not support a scheduling exemption for fexofenadine, |Jjj provides the following
arguments for opposing the interim decision for a fexofenadine exemption:

1.

Research data regarding the links between SAR and asthma warrants further
investigation

1.1 In our original submission, we advised of the link between SAR and asthma and
how National Asthma Council Guidelines’ report that 20-30% of patients with
known allergic rhinitis also have asthma and that patients can mistake symptoms
of allergic rhinitis for asthma. We also advised of a 2006 European paper1
reporting that 40-50% of patients with allergic rhinitis suffer from asthma and
more than 90% of asthmatics also have rhinitis. Our concern was that with such
a link and the burden of asthma on our community, it is essential that people
suffering the symptoms of SAR are exposed as much as possible to health care
professional intervention. Australia has the second highest incidence of asthma in
the world and 40% of Australians have an allergic disease.’
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In the Delegate’s Reasons, it records the ACMS as noting ‘the studies reported
may have contained confounding data and a closer examination of the research
was warranted’. This may be true and we would support further investigation,
however, the current evidence should not be dismissed as being inconsequential
as the consequences could be significant. Until further investigation is conducted
the information provided should be seriously considered and scheduling changes
should not be implemented.

3

With this in mind, we suggest that the research to date indicates a link between
asthma and SAR that warrants facilitating access to health professional
intervention and that an exemption from scheduling for 5 days therapy of
fexofenadine does not facilitate this access.

2. Scheduling exemptions for other medicines with similar safety concerns
provide a precedent

2.1 In the Delegate’s Reasons, the applicant is cited as using the exemption from
scheduling for small pack sizes of paracetamol, aspirin and ibuprofen (p74) as
justification to exempt products with a so-called ‘better safety profile’ such as
fexofenadine. The applicant is also cited (p69) as identifying several products
currently available through grocery outlets despite a B1, B2, C or D pregnancy
category and/or trestriction on use during breast-feeding and that the risk of use
of these products in pregnancy and breast-feeding was managed via label
warnings.

believes it is a dangerous practice to introduce the idea of ‘precedents’
in the review of products for which an exemption from scheduling is being
considered. There are no quality assurance processes for the supply through
grocery outlets of products that are exempt from scheduling and each application
must be considered on its own merits with regards to the use and safety profile of
the medicine concerned. It is unknown how many, if any, potential problems
there have been in the community from the use of these ‘precedents’ in
pregnancy and breastfeeding due to their unrestricted access.

There is also nothing to indicate that should the exemption from scheduling for
these ‘precedents’ be reconsidered, the use of warning labels to address
significant safety concerns may not continue to be regarded as sufficient,
particularly with the low level of health literacy in Australia now identified and
documented.

2.2 The proposal is to exempt small packs (up to 5 days supply) of fexofenadine
from scheduling for the short-term symptomatic relief of SAR in adults and
children over 12 years of age as this will provide access to ‘rescue packs’in a
similar manner to that for ranitidine, paracetamol, aspirin or ibuprofen.

While we understand the argument to allow for the availability of so called
‘rescue packs’ of these medicines for minor ailments, we have concerns with the
quantities available. ‘Rescue packs’ should be solely to provide short-term relief
without delaying access to professional advice about the condition and the safe
and appropriate use of any treatment. We suggest that a pack containing more
than 24 hours therapy is not a ‘rescue pack’ and unrestricted access to such
should be discouraged.

We note in the Delegate’s Reasons that people suffering chronic conditions such
as SAR would consult a health care professional for larger pack sizes. We suggest
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this does not work in reality. Without controls in the grocery sector that limit the
number of packs supplied to individuals, customers can purchase multiple packs
to treat chronic conditions without any need to see a health care professional.

This becomes more of a concern as progress is made on the e-health agenda and
systems better enable the recording of non-prescription medicine use against a
person’s medicine profile as well as that for prescribed medicines. Ideally, at
some time in the future, it would be reasonable to hope that all treatments for
chronic conditions such as SAR can be recorded against a patient’s profile in a
health care setting.

We believe the most appropriate manner to ensure that patients with chronic
conditions have access to the most appropriate treatments and advice is to limit
which medicines are exempt from scheduling, and to ensure those medicines that
are exempt are in a pack size that supports the intent of the exemption and
facilitates access to health care professional support. We fail to see justification
for legitimate ‘rescue packs’ to contain more than 24 hours therapy.

3. Chronic SAR sufferers are sufficiently informed for self-treatment

3.1 We note the Omnibus survey reported in the Delegate’s Reasons (p71) identified
37% of consumers presenting to the pharmacist do so as a result of self-
diagnosis. This is a very small sample size to give weight to any decision to
exempt fexofenadine from scheduling.

3.2 The Delegate’s Reasons indicate that chronic SAR sufferers are already informed
of the appropriate treatments for their condition and as such, are capable of
managing their condition without the need to access health professional support.

While chronic SAR sufferers may be considerably aware of their condition, in line
with QUM principles, they still benefit by having access to balanced, accurate,
evidence-based, current advice about the most appropriate manner to manage
their condition. Pharmacists are medicines experts and with access to the full
range of therapies available, can recommend the most appropriate and cost-
effective remedies as well as to triage and refer patients with symptoms
warranting further investigation. Should chronic sufferers have other co-
morbidities such as a respiratory tract infection, pharmacists are able to triage and
also provide medical certificates if appropriate.

It is interesting to note the results from a recent survey’ in the United States that
included data on the treatment and prevention of allergy-related symptoms. Adult
antihistamines accounted for only 32% of pharmacist recommendations. Other
products recommended included:

® decongestants

® ophthalmic drops

® multi-symptom products
® cxpectorants

® Dbreathe-right strips

The survey identifies the strength of facilitating pharmacist intervention:

® pharmacists are the most accessible health care providers
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® as the medicine experts, pharmacists are trained in both prescription and
over-the-counter medicines

® pharmacists can provide patients with important information about how
medicines may interact with certain foods, other medicines and dietary
supplements

® pharmacists can help patients select products that address the patient’s
individual needs

® pharmacists can help patients to navigate their way through the various
products available

3.3 In our original submission, we argued that severe SAR episodes warrant health
care professional intervention as patients may experience sleep disturbance,
impairment of daily activities or participation in leisure or sporting activities as
well as impairment of school or work activities.” Anecdotal reports from
pharmacists indicate that the 2010/2011 SAR season has been particulatly bad
and there has been an increase in the number of consumers who are finding that
‘conventional antihistamine therapy’” has been insufficient to control the
symptoms. Advice about alternative therapies is not available from the grocery
sectof.

3.4 In considering exempting fexofenadine from scheduling, in addition to increasing
availability for people who may be familiar with SAR and/or the use of
antihistamines as a treatment, there will be increased access for people who are
unfamiliar with SAR and ignorant of the most appropriate treatments.

It is interesting to note the assumption recorded in the Delegate’s Reasons (p83)
that “patients with no history of SAR who experience a first attack would present
to a pharmacy for appropriate advice where there would be access to the full
range of available treatments’. This may be the ideal, but realistically, with access
through the grocery channels, it is more reasonable to expect increased
advertising and marketing tactics to promote availability from supermarkets and
to prompt consumers to purchase this medicine without advice or access to
health professional support.

Grocery outlets arrange promotional displays to prompt purchase, with
companies paying premiums to have promotional stands positioned to maximise
spontaneous purchase. In fact, chronic SAR sufferers may be more aware of the
limitations of the oral anti-histamines and less likely to rely solely on oral
antithistamine therapy. It would be logical to expect the grocery channel to
develop a market by targeting people who are unfamiliar with the condition
and/or the availability of alternative treatments. Even though the intent of the
exemption from scheduling is for ‘the short-term symptomatic relief of SAR in
adults and children over 12 years of age’, unrestricted access to 5 day packs does
not necessarily support ‘short-term relief’ as grocery customers can purchase
multiple packs as frequently as they wish without any questions asked.

3.5 In a grocery setting, it is more than likely that fexofenadine products will be
juxtaposed with oral and topical nasal decongestants as well as decongestant eye
drops. Patients familiar and unfamiliar with SAR who have nasal and ophthalmic
symptoms could easily select additional products such as decongestant nose
drops or eye drops to help their symptoms which may be inappropriate. There
will be no advice available about the appropriateness of the selection or how to
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use these products. No advice about possible rebound congestion. No advice on
alternative products that would be more appropriate.

3.6 We also do not believe it is cost-effective for consumers to purchase something
from a grocery outlet to trial, and then to consult a pharmacist if the product
does not work. Consumers should be provided with the necessary information to
make an informed choice as to what treatment is most appropriate.

4. Availability through grocery channels allows greater access in urgent cases

4.1 When medicines are available through the grocery channel, there are no controls
for supply. Consumers can purchase multiple packs without any questions asked.
It would be an interesting study to examine the supply of products containing
ranitidine, paracetamol, aspirin or ibuprofen through grocery channels and
investigate the incidence of single-pack versus multiple-pack purchase. An Irish
study that investigated the purchase of paracetamol in non-pharmacy outlets in
quantities of either 2 x 24 packs or 4 x 12 packs demonstrated that purchases
were made in each outlet without difficulty or questions from sales assistants,
even though there was commentary on the researcher’s presumed poor health.”

4.2 We note that one of the submissions recorded in the Delegate’s Reasons (p80)
states  that both pharmacy and grocery sectors share the responsibility for
patient management, where the grocery sector has played an important role in
assisting Australian consumers to manage a variety of conditions such as
headaches, general pain, coughs and colds, heartburn and smoking cessation’
This is a very interesting statement as the grocery sector also assumes the main
responsibility for supply products to cause or aggravate many of these conditions:
cigarettes, alcohol, processed foods. Their role is ‘supply without any
responsibility’.

4.3 The applicant claims that ‘the desired outcome of a 5 day/low dose fexofenadine
course is for short term symptomatic control and not allergy therapy’ (p74). This
may be the intent of the Delegate’s decision but there is no way to control it.
With unregulated access through grocery channels, consumers can access
fexofenadine for any condition.

is particularly concerned that some consumers who suffer severe
allergic reactions may indeed consider accessing the ‘antihistamine available
through grocery’ instead of seeking urgent medical intervention, particularly if
there is increased advertising and in-store promotional campaigns. What happens
if a person has a serious allergic reaction that warrants urgent medical attention?
Could this decision facilitate self-treatment? Is there a possibility that they may go
to the supermarket and purchase a pack of fexofenadine to treat a potentially
serious event because it is ‘an antihistamine’ and ‘antthistamines are used for
allergies’ Will adequate labelling mitigate this risk?

® In our original submission, we argued that there are over 5000 pharmacies
around Australia, including rural and remote locations, and many pharmacies
operate 7 days a week with extended trading hours. We provided details on the
opening hours of Canberra pharmacies as a general example but it seems there
remains a false view that the grocery sector provides greater access than
community pharmacy. In fact, in some jurisdictions, regulations for store trading
hours mean that after-hours pharmacy access is as good as or better than that
through the grocery sector.
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As an example, a recent analysis of access in metropolitan areas showed:

o In Western Australia, pharmacy has no restricted trading hours as it is a
‘specialty retail store’. There is a majority of pharmacies operating 7 days
a week and 2 pharmacies open for 24 hours a day. In contrast,
supermarkets have restricted trading hours and can open until 9pm
Monday to Friday, until 6pm on Saturday, and cannot trade on Sunday.

o In Melbourne, there are 2 pharmacies that are open for 24 hours a day
and many operating 7 days a week. By comparison, there are only 4 Coles
and no Woolworths supermarkets that are open for 24 hours a day.

o In Brisbane, there are no pharmacies or supermarkets that open for 24
hours a day. There are 3 pharmacies that open until 11pm and many
operating 7 days a week. There are restrictions on trading hours for
supermarkets which can open on weekdays until 9pm and till 6pm on
weekends.

In addition, we note that in country areas, pharmacists generally provide after-
hours access for ‘urgent cases’. This is something that does not happen through
the grocery sector.

4.4 We also question the decision that ‘urgent treatment’ requires 5 days worth of
therapy. Should ‘rescue therapy’ be in the public interest, there should be no
more than 24 hours worth of therapy so as to facilitate access to professional
intervention and to minimise adverse events from inappropriate use.

5. Safety issues can be addressed by responsible packaging and labelling

5.1 We note that the committee has agreed with the applicant’s assertion that the key
to safe and efficacious use of medicines that are exempt from scheduling is
responsible labelling that addresses the known areas of potential concern. In an
ideal world, this would be true. However, health literacy is a serious issue and we
are concerned that not only do people not read the labels, but when they do, they
often don’t understand what they are reading.

A survey® conducted by the Australian Bureau of Statistics (ABS) identified 46%
of Australians aged 15 to 74 years as not having sufficient literacy skills to meet
the complex demands of everyday work and life, and that on the health scale,
60% attained scores below the minimum requirement to meet everyday needs.
The ABS survey also identified that only 36% and 38% of people whose language
was not English attained scores at or above the level that demonstrated sufficient
prose and document literacy respectively to meet everyday needs.

Worryingly, 52% of survey respondents in the 15 to 19 years of age group
demonstrated literacy levels below the standard and people who were less
educated or from lower socio-economic areas performed more poortly. It is
essential that the most vulnerable members of society are protected. With
reference to the Delegate’s Reasons (p74), the applicant claimed that with revised
warning statements, safety concerns about pregnancy and breast-feeding are
adequately addressed. With consideration of the ABS statistics, we suggest that
poorly educated young girls from lower socio-economic areas who are pregnant
or breast-feeding may not benefit from ‘adequate labelling’. It is vulnerable
groups such as this that must have access to health professional advice.
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5.2 We note in the Delegate’s Reasons (p69) the statement by the applicant that ‘in
relation to misdiagnosis, the most likely outcome was a lack of symptom relief
leading to a discontinuation of therapy and the patient seeking professional
advice’. While this is one possible scenario, there is also a possibility that a patient
with a more ominous condition may have sufficient relief to continue purchasing
multiple packs through the grocery supply without any need to seek professional
advice. By purchasing small packs (contrary to the intent for the scheduling
exemption), the patient could delay seeking medical advice for a serious condition
until symptoms deteriorate. Ot there may simply be more effective and/or more
cost-effective therapies available through a pharmacy of which the consumer is
not aware.

5.3 We also note in the Delegate’s Reasons (p75) that the applicant references a
revised Consumer Medicine Information (CMI) leaflet. While an updated CMI is
applauded, how do grocery consumers access the CMI? These are usually not
within the pack, or is the applicant’s intent to include a CMI in every pack? If so,
will this be a requirement for all sponsors?

Conclusion

Patients currently have access to fexofenadine through the 5000 plus community
pharmacies throughout Australia, many with extended trading hours, with the
opportunity to access pharmacist assessment, counselling and advice. The safety profile
of fexofenadine is not the only issue. SAR is a condition that should be managed with
professional support.

does not support the Delegate’s interim decision to exempt small packs of up
to 5 days therapy of fexofenadine from scheduling. If a ‘rescue pack’ is deemed to be of
benefit to the Australian public, || suggests the quantity should be no more than
24 hours therapy as a means to promote QUM and facilitate access to health care
professional advice.
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2.1.2 Fexofenadine - further submission 2 of 2.

SUBMISSION TO THE ADVISORY COMMITTEE ON MEDICINES SCHEDULING IN
RESPONSE TO THE APRIL 2011 INVITATION FOR FURTHER SUBMISSIONS ON THE
DELEGATE’S INTERIM DECISIONS

PURPOSE

1. m makes this submission in response to a
notice under subsection of the Therapeutic Goods Regulations 1990, specifically

the April 2011 invitation to provide further submissions on the Delegate’s interim decisions on
items from the February 2011 meeting of the Advisory Committee on Medicines Scheduling
(ACMS). [} provides comments on the interim decision on fexofenadine.

RECOMMENDATIONS
2. In the absence of new evidence to support an exemption from scheduling for
fexofenadine, is firmly opposed to the interim decision. [ believes the existing entry

of fexofenadine in Schedule 2 remains appropriate.
FEXOFENADINE

3. ‘ notes that this is the third occasion in less than two years that a request to exempt
fexofenadine from scheduling has been considered by the scheduling committee
(NDPSC/ACMS). While the recommended requirement for inclusion of a warning statement
that the product should not be used by pregnant or breastfeeding women is new,! is not
aware of any new evidence or information that would support an exemption from scheduling.

4.  Asoutlined in'F submission to the February 2011 ACMS meeting, seasonal
allergic rhinitis (SAR) Is a common condition which consumers can recognise and is suitable
for short-term, self-treatment. Consumers are also generally aware that effective products to
manage the symptoms of SAR are available through community pharmacies.

5. believes better access to a medicine must be implemented in the context of
appropriate opportunities for consumers to seek information or advice on the use of that
medicine. In the case of fexofenadine, _ would re-iterate that professional intervention
would be appropriate at the time of supply of the product (eg. to provide information and
counselling; to investigate instances when other causes (eg. an infection or more acute
illness) may be suspected; to refer to a medical practitioner) or for advice on follow-up when
original symptoms have not resolved after a few days. i believes supply of fexofenadine
from an environment that does not afford this opportunity is not consistent with promoting
quality use of medicines and therefore, not in the best public interest.

6.  Access to non-prescription medicines from community pharmacies where professional
intervention is available has been shown to help avoid adverse events and further costs to
the health care system." [ firmly believes fexofenadine should not be exempted from
scheduling requirements.

SUMMARY

7. believes the current Schedule 2 entry for fexofenadine remains appropriate and is
firmly opposed to the interim decision to exempt fexofenadine from scheduling.

' Williams KA et al. Non-prescription medicines and Australian community pharmacy interventions: rates and

clinical significance. Int J Pharm Pract (2011). Doi: 10.1111/j.2042-7174.2010.00091.x
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2.1.4 Ibuprofen+paracetamol
- further submissions 1 of 1.

11 May 2011

The Secretary Fax: 02-6289 2500
Medicines & Poisons Scheduling,

Office of Chemical Safety and Environmental Health (MDP 88)

GPO Box 9848, Canberra ACT 2601

Email: smp@health.gov.au

Re: Comment on the interim decisions & reasons for decisions regarding item 2.1.4
Invitation for Public Comment

would like to submit comment in relation to the interim decision of the
ACMS on the scheduling of ibuprofen 200 m g and paracetamol 500 mg combination. This is to
be discussed at the forthcoming meeting of the ACMS in June 2011.

2.1.4 IBUPROFEN COMBINED WITH PARACETAMOL
EXPERT ADVISORY COMMITTEE RECOMMENDATION

The committee recom mended tha t the combina tion ibuprofen+paracetamol preparations
currently captured by Schedule 2 (up to 200mg ibuprofen and 500mg paracetamol) be included
in Schedule 3 in packs of 30 dosage units or less. The Committee recommended that the
combination ibuprofen+paracetamol in packs of more than 30 dosage units be captured by
Schedule 4.

The Committee recommended an implementation  date of 1 September 2011 (three months
following the delegate’s final decision).

BACKGROUND

This ibuprofent+paracetam ol com bination was prev iously considered by the NDPSC in June
2010. notes “  The Committee agreed that the current scheduling of ibuprofen and
paracetamol remained appropriate i.e. 200mg or less of ibuprofen in combination with 500mg
or less of paracetamol, in packs of not more than 100 dosage units, remain Schedule 2”. The
conclusion of this meeting w as that “no strong argument had been p resented for changing
the current scheduling”.
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Since the June 2010 NDPSC m eeting, an identi cal product under  the tradenam e of

NUROMOL® has been registered in the UK by RB Healthcare ( UK) Ltd. The UK Medicines

and Healthcare products Regulatory Agency (MHRA) approved the product in September 2010
as a Pharmacy-Only Medicine that can be advertised to the public. This combination was also
approved in Poland in December 2010.

Following dissolution of NDPSC i n July 2010, the delegate referred the proposal from the
Advisory Commiittee on non-prescription Med icines (ACNM) to the Advisory Comm ittee on
Medicines Scheduling (ACMS) to reconsider the scheduling of the combination. In summary,
the ACNM were recomm ending consideration of Schedule 3 or higher for the
ibuprofen+paracetamol combination.

believes the m ore conservative view now be ing taken by the Comm itttee appears to be in
relation to the issues presented by the ACNM. These are s ummarised in Table 1 b elow.
would now like to take the opportunity to address each of these issues.

=___
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END OF COMMERCIAL IN CONFERENCE SECTION UNLESS IN BOLD

OVERALL BENEFITS OF THE PRODUCT

1) Alternative to OTC codeine combination products

Since early 2010, all OTC com  bination analgesics containing codeine (CACC) have been
removed from Schedule 2 (S2) to either S3 or S4 leaving consum ers with a more limited choice

for pain relief. One available option for consumers is to increase the dose of the analgesics they
are taking. This may lead to increased adverse effects.
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developed the fixed dose com bination product of ibuprofen 200
mg/paracetamol 500 mg as an effective alternative to other non-prescription products, e.g. fixed
combination opioid products, for the treatm ent of mild to m oderate pain and f ever in self -
diagnosed self-limiting conditions. The rationale fo r the development of this fixed com bination
is combined efficacy, through the different and complementary mechanisms of action of the two
actives. This results in an ‘additive’ effect, i.e. greater pain relief than either single active alone,

with no deterioration of the safety profile', 2, °.

The product offers clinically proven combination analgesic efficacy utilising well-known, well-
characterised, active s. This is in ¢ ontrast to codeine containing com binations where positive
clinical efficacy data on the contribution of codeine at non-prescription doses may be limited.

The product is not associated with the unpleasant side effects caused by codeine, e.g., nausea,
constipation, dizziness. It is also not associated with the potential for addiction.

2) Effective analgesia which is active-sparing

The proposed posology for ‘ibuprofen 200 mg/paracetamol 500 mg tablet’ results in a
maximum daily dose of 1.5 g of paracetam ol and 0.6 g of ibuprofen. The existing non-
prescription maximum daily doses are 4 g for paracetam ol containing products and 1.2 g for
ibuprofen containing products. The product and the proposed posology therefore reduce the risk
of exposure to paracetamol and ibuprofen, i.e. paracetamol and ibuprofen sparing.

3) Simplification of treatment

The product offers simplification of therap y for those Pharm  acists who are currently
recommending the combination of ibuprofen and pa racetamol for effective control of pain not
relieved by the individual actives.

In summary, . believes this ¢~ ombination provides a saf _ er alternative th an codeine

combination analgesics when used as directed

This combination should remain as currently scheduled.

SUMMARY OF ISSUES UNDER SECTION 52E

. would like to summarise the following matters under Section 52E of the Therapeutic Goods
Act 1989 for the Committee’s consideration:

' Ong CKS, Seymour RA, Lirk P & Merry AF. Combining Paracetamol (Acetaminophen) with Nonsteroidal
Antiinflammatory Drugs: A Qualitative Systematic Review of Analgesic Efficacy for Acute Postoperative Pain.
Anesth Analg 2010; 110: 1170-9

? Public Assessment Report. Nuromol 200 mg/500 mg tablets (Ibuprofen/Paracetamol) 15 Sep 2010
http://www.mhra.gov.uk/home/groups/par/documents/websiteresources/con099698.pdf

3 http://www.australianprescriber.com/magazine/31/3/63/5
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(a) the risks and benefits of the use of a substance;

Ibuprofen and paracetamol have both been widely available for many years. They are both used
for the treatm ent of the sam e minor ailments or sym ptoms e.g. headache, dental pain, arthritic
and joint pain, menstrual pain, migraine, muscular pain, including sprains and strains *; that can
be easily recognised and m anaged by the consum er and that are unlikely to be confused with
more serious conditions.

A key benefit for responsible consum ers who ar e used to self-m edicating, is that the new
ibuprofen/paracetamol com bination provides an alternate safe and more effective pain relief
than either paracetam ol or ibuprofen as the on ly active ingredient. . maintains that S2
scheduling is appropriate as this will ensure that a pharmacist is available to provide advice and
education to consumers on responsible use of the product.

Both ibupro fen and paracetam ol have well-do cumented safety profiles . There is a low and
well-characterised incid ence of adverse effects for both substances and this is shared by the
combination, at the proposed dose.

In a published retrospective ¢ ohort study to evaluate a range  of safety outcom es e.g. upper
gastrointestinal events, m yocardial infarction , stroke, renal failure (excluding chronic),
congestive heart failure, intentional or accidental overdose, suicidal behaviour and mortality in a
population of 1.2 m illion patients prescribed i buprofen and paracetamol concom itantly and
compared these with saf ety outcomes in patien ts prescribed ibuprofen or paracetam ol alone”.
Specifically, these outcomes were assessed with reference to the dosage and treatment duration.
The results showed that although there was ¢ onsiderable heterogeneity in the patient and
exposure characteristics between gr oups, the relative rates (R Rs) and hazard rate patterns were
statistically sim ilar f or m ost saf ety outcom es between patien ts pre scribed ibu profen and
paracetamol concomitantly and those prescribed ibuprofen or pa racetamol alone. This suggests
that concomitant use of ibuprofen and paracetamol does not increase risk of the va rious safety
outcomes examined over use of paracetamol or ibuprofen alone.

Hence, whilst the ben efit of the com bination of paracetam ol and ibuprofen is com  bined
efficacy, through the different and com plementary mechanisms of action, th e risks in regard to

upper gastrointestinal events, m yocardial infarc tion, stroke, renal failur e (excluding chronic),

congestive heart failure, intentional or accidental overdose, suicidal behaviour and mortality are
not increased.

(b) the purposes for which a substance is to be used and the extent of use of a substance
As with single actives in OTC use, the com bination of paracetam ol and ibuprof en is not
intended for treatm ent of a chronic condition. ~ The proposed indication for ibuprofen 200
mg/paracetamol 500 m g tablet is for the short-term relief of pa in and f ever and the proposed

dosing regimen is 1 tablet every 8 hours, for a maximum of 3 days.

(c) the toxicity of a substance

* http://www.asmi.com.au/consumer/Self-Care-Products.aspx accessed 10/1/11
> De Vries F, Setakis E & van Staa T-P. Concomitant use of ibuprofen and paracetamol and the risk of major
clinical safety outcomes. Br J Clin Pharmacol 2010, 70 (3): 429-438

Page 5 of 7


http://www.asmi.com.au/consumer/Self-Care-Products.aspx

Both ibupro fen and paracetam ol have well-docum ented safety profiles. There is a low and
well-characterised incid ence of adverse effects for both substances and this is shared by the
combination, at the proposed dose. Consumers are used to self-medicating with paracetamol and
ibuprofen-containing analgesics and the contra-indications and warning on pack are fa miliar to
them. The packaging and labelling of the combin  ation tab let u tilise th e sam e warnings an d
contra-indications and will ther efore be fa miliar. In additio n, at the proposed m aximum daily
dose there is a reduction in the daily amount of both ibuprofen and paracetam ol taken with the
combination product, as opposed to the maximum daily dose of the individual components.

The grea test poten tial f or harm with the com bination lies in the pote ntial f or un intentional
overdose due to consum er confusion regarding th e constituents of the com bination. In this
respect ibuprofen 200 mg/paracetamol 500 mg tablet is no different from any other combination
of simple analgesics. To m inimise the risk of this occurr ing . undertakes to provide clear
communication on p ack and in edu cational and promotional material to both pharmacists and
pharmacy assistants.

d) the dosage, formulation, labelling, packaging and presentation of a substance

The dosage is as described above. The formulation is _

(e) the potential for abuse of a substance

To date, there is no evidence that eith er paracetamol or ibuprofen is associated with dependency,
abuse or illicit use as individual actives. As a com bination, it is therefore expected that
ibuprofen 200 mg/paracetamol 500 mg tablet w ill not produce dependency. The lik elihood of
abuse, misuse and illicit use is low. In fact,  in this reg ard the com bination offers significant
benefits over analgesic products containing codeine, which may produce dependence and are
open to abuse.

In NZ, an ibuprofen 150mg/parace tamol 500mg combination has been scheduled for G eneral Sale in
pack sizes of 8 and 16 tablets and as Pharmacy only for pack sizes of 50 and 100.
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Since the UK MHRA has classified the ibuprofen and paracetamol combination as a Pharmacy-
Only M edicine’  with adv ertising, r equests the ACMS to con sider m aintaining th e
Schedule 2 listing of ibuprofen 200 mg or less in combination with paracetamol 500 mg in pack
sizes of up to 48 tablets.

Yours sincereli
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Section Editor: Spencer S. Liu

Combining Paracetamol (Acetaminophen) with
Nonsteroidal Antiinflammatory Drugs: A Qualitative
Systematic Review of Analgesic Efficacy for Acute
Postoperative Pain

Cliff K. S. Ong, PhD,* Robin A. Seymour, PhD,T Phillip Lirk, MD,¥
and Alan F. Merry, MBChB, FANZCA, FPMANZCA, FRCA§

BACKGROUND: There has been a trend over recent years for combining a nonsteroidal
antiinflammatory drug (NSAID) with paracetamol (acetaminophen) for pain management. How-
ever, therapeutic superiority of the combination of paracetamol and an NSAID over either drug
alone remains controversial. We evaluated the efficacy of the combination of paracetamol and an
NSAID versus either drug alone in various acute pain models.

METHODS: A systematic literature search of Medline, Embase, Cumulative Index to Nursing and
Allied Health Literature, and PubMed covering the period from January 1988 to June 2009 was
performed to identify randomized controlled trials in humans that specifically compared
combinations of paracetamol with various NSAIDs versus at least 1 of these constituent drugs.
Identified studies were stratified into 2 groups: paracetamol/NSAID combinations versus
paracetamol or NSAIDs. We analyzed pain intensity scores and supplemental analgesic
requirements as primary outcome measures. In addition, each study was graded for quality using
a validated scale.

RESULTS: Twenty-one human studies enrolling 1909 patients were analyzed. The NSAIDs used
were ibuprofen (n = 6), diclofenac (n = 8), ketoprofen (n = 3), ketorolac (n = 1), aspirin
(n = 1), tenoxicam (n = 1), and rofecoxib (n = 1). The combination of paracetamol and NSAID
was more effective than paracetamol or NSAID alone in 85% and 64% of relevant studies,
respectively. The pain intensity and analgesic supplementation was 35.0% * 10.9% and 38.8% =
13.1% lesser, respectively, in the positive studies for the combination versus paracetamol group, and
37.7% *= 26.6% and 31.3% * 13.4% lesser, respectively, in the positive studies for the combination
versus the NSAID group. No statistical difference in median quality scores was found between
experimental groups.

CONCLUSION: Current evidence suggests that a combination of paracetamol and an NSAID may
offer superior analgesia compared with either drug alone. (Anesth Analg 2010;110:1170-9)

ifferent classes of analgesics exert their effects

through different mechanisms. Their side effects

(e.g., respiratory depression with opioids or enter-
opathy with nonsteroidal antiinflammatory drugs [NSAIDs])
tend to be different and may be dose related. A combi-
nation of analgesics from different classes may provide
additive analgesic effects with fewer side effects than
when a single therapeutic drug is used. There has been a
trend over recent years for combining NSAIDs with
paracetamol (acetaminophen) for the management of
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acute postoperative pain," but the therapeutic superior-
ity of the combination over either drug alone remains
controversial.>* In 2002, Hyllested et al.” noted that
paracetamol/NSAID combinations showed superior
pain relief over paracetamol alone in 5 of 7 studies, but
over an NSAID alone in only 2 of 4 studies, whereas
Romsing et al.” noted an advantage for such combina-
tions over paracetamol alone in 6 of 9 studies but over an
NSAID alone in only 2 of 6 studies. These authors noted
that relevant studies were sparse. We have updated these
reviews to include randomized controlled trials (RCTs)
published since then with the aim of evaluating whether
paracetamol/NSAID combinations provide superior ef-
ficacy in the treatment of acute postoperative pain to
either drug alone.

EVIDENCE IN HUMAN CLINICAL STUDIES FOR THE
USE OF PARACETAMOL/NSAID COMBINATIONS
We aimed to determine whether paracetamol/NSAID com-
binations provide superior efficacy in the treatment of
acute postoperative pain to either drug alone.
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METHODS

A broad free-text search restricted to RCTs in English was
undertaken in Medline, Embase, Cumulative Index to Nurs-
ing and Allied Health Literature, and PubMed, from January
1988 to June 2009. The full reports were retrieved for double-
blind RCTs comparing paracetamol/NSAID combinations
with 1 or both of their constituent drugs for pain relief.
Variants of the search terms including “paracetamol /NSAIDs
combination,” “acetaminophen,” “combination analgesics,”
“acute postoperative pain,” and “ibuprofen/paracetamol” or
individual drug names were entered as major subject head-
ings. Reference lists of retrieved publications were checked for
additional trials.

Exclusion criteria were (1) comparison of a paracetamol/
NSAID combination with analgesics other than paraceta-
mol or NSAIDs, (2) other pain models, e.g., chronic pain,
and (3) retrospective, nonrandomized, or nonblinded trials.
The retrieved reports were stratified according to the
NSAID in the combination, the mode of administration
(oral, IM, 1V, rectal), and the surgical procedures studied.

Where possible, data on the following outcome mea-
sures were extracted from the retrieved publications in the
form of mean/median and assessed for reported differ-
ences between the combination and constituent drug
groups:

v

1. Pain intensity in the form of pain scores, e.g., post-
operative visual analog scale (VAS) scores.

2. Supplemental postoperative analgesic requirements,
e.g., opioid consumption.

In cases in which results of trials were reported only in
graphical form, the means and sps were estimated from
these graphs. The difference in analgesic response among
the study groups, i.e., % difference in pain intensity and %
difference in analgesic supplementation, was extracted
from the studies or calculated from the studies whenever
possible. The mean/sp of the difference in analgesic re-
sponse of all the positive studies was calculated.

Each study was graded for quality, using the validated
scale of Jadad et al.,® on the extent to which its design, data
collection, and statistical analysis minimized or avoided
bias as follows:

1. Randomization: If the reports were described as ran-
domized, 1 point was given. An additional point was
given if the method of randomization was described
and adequate (e.g., using computer-generated or table
of random numbers). One point was deducted if the
method of randomization was inappropriate (e.g., ran-
domization according to age or birthdays).

2. Blinding: If the reports were described as double blind,
1 point was given. An additional point was given if the
method of blinding was described and appropriate
(e.g., use of double dummy). One point was deducted if
the method of blinding was inappropriate.

3. Patients” withdrawals: If the reports described the num-
bers and reasons for withdrawals, 1 point was given.

The possible range for these scores in the included studies
was 2 to 5. A Mann-Whitney U test was used to assess the
relationships between the positive and negative trials and
the quality scores. Subgroup analyses were performed for the
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combination versus paracetamol and combination versus
NSAID by surgical model and by NSAID.

Statistical heterogeneity across the studies was evalu-
ated both qualitatively and quantitatively using the funnel
plot and Cochran Q test, respectively. The computer soft-
ware package, SPSS for Windows (SPSS, Chicago, IL), and
Comprehensive Meta-Analysis™ (Biostat, Englewood, NJ)
were used.

RESULTS

Thirty-two studies that evaluated paracetamol/NSAID
combinations were found.”® Eleven were excluded
because of inadequate randomization, nonblinding, or
comparison of the combinations with different classes of
analgesics or studies in chronic pain.””'” Twenty-one RCTs
in acute postoperative pain models with a total of 1909
patients were included for further analysis.'®®

Studies comparing paracetamol/NSAID combinations
with paracetamol alone are summarized in Table 1, and
those comparing paracetamol/NSAID combinations with
NSAIDs alone are summarized in Table 2.

The evaluated NSAIDs were ibuprofen (n =
6),21,23,27,30,33,38 diClOfenaC (n — 8)/19,20,26,29,31,32,34,36 keto_
profen (n = 3),'%%>% ketorolac (n = 1),*® aspirin (n = 1),*®
tenoxicam (n = 1),*” and rofecoxib (n = 1).>* The models
studied were dental surgery (n = 6)*°>>2%272930; orthope-
dic surgery (n = 5)'#?'?>*>37; gynecological /inguinal sur-
gery (n = 6)'%%13234736, and ear, nose, and throat (ENT)
surgery (n = 4).26233338 Of these, 13 compared the effect of
the combination with both an NSAID and paraceta-
mo|?072224726:29,31,32,3436-38, () compared the combination
with paracetamol alone'®~2%313% (Table 1); and 14 com-

pared the combination with an NSAID alone
(Table 2).20—22,24—26,29—32,34,36—38

Results for Studies of a Combination Versus
Paracetamol Alone
Twenty studies involving 1852 patients compared the effi-
cacy of an analgesic combination with paracetamol alone
(Table 1). Overall, 17 of these 20 studies (85%) showed that
the combination was more effective than paracetamol alone
in terms of lower pain scores, lower supplemental analgesic
requirements, or better globally assessed pain relief (posi-
tive studies). For surgical model subgroup analysis, the
ENT model had positive results for all 4 studies
(100%)?¢?%3338; the dental model had 4 of 5 positive studies
(80%)?*32%27:2%; the orthopedic model had 4 of 5 positive
studies (80%)'®*'*>?>%7; and the gynecological/inguinal
model had 5 of 6 positive studies (83%).'%>!*3*~3¢ For
NSAID subgroup analysis, all 5 ibuprofen studies showed
consistently positive results (100%)*"*>272%3338; the diclofe-
nac studies had 6 of 8 positive results (75%)'%20-262931:32.343¢,
the 3 ketoprofen studies all showed positive results
(100%)'®#*2%; and the single rofecoxib, ketorolac, and aspirin
studies each showed positive results.*****> However, the
single tenoxicam combination study showed no difference in
analgesic efficacy compared with paracetamol alone.®”
Overall, mean (sp) reduction in pain intensity was 35.0%
(10.9%); the reduction in analgesic supplementation was
38.8% (13.1%). The quality scores of the studies ranged
from 2 to 5. The median quality score was 4 for the positive
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Paracetamol/NSAID Combinations

Table 1. Studies of Paracetamol/Nonsteroidal Antiinflammatory Drugs (NSAID) Combinations Versus

Paracetamol Alone

Reference,
quality score,
study outcome
Aubrun et al.,*®
Score 3, +ve
study

Sample
size
50

Beck et al.,*®
Score 3, —ve
study

65

Breivik et al.,%°
Score 5, +ve
study

68

Dahl et al.,?*
Score 5, +ve
study

61

Fletcher et al.,??
Score 5, +ve
study

45

Gazal et al.,”®
Score 5, +ve
study

201

Haglund et al.,?*
Score 5, +ve
study

120

Hiller et al.,2®
Score 5, +ve
study

120

Hiller et al.,2® 71

Treatment groups

1. Propacetamol 2000 mg

2. Ketoprofen 100 mg +
propacetamol 2000 mg

Propacetamol 6 hourly,
ketoprofen 8 hourly given for
24 h after surgery

1. Paracetamol 20 mg/kg

2. Paracetamol 40 mg/kg

3. Diclofenac 100 mg +
paracetamol 20 mg/kg

Single rectal dose with 24 h
observation period after
surgery

1. Diclofenac 100 mg

2. Paracetamol 1000 mg

3. Diclofenac 100 mg +
paracetamol 1000 mg

Single rectal dose with 8 h
observation period after
surgery

1. Ibuprofen 800 mg

2. Paracetamol 1000 mg

3. Ibuprofen 800 mg +
paracetamol 1000 mg

All drugs were given orally 1 h
before surgery and again at
6 and 12 h after initial dose

1. Propacetamol 2000 mg

2. Ketoprofen 50 mg

3. Ketoprofen 50 mg +
propacetamol 2000 mg

4. Placebo

All drugs were given IV 6
hourly for 2 days after the
surgery

1. Ibuprofen (5 mg/kg) +
paracetamol (15 mg/kg)

2. Paracetamol (20 mg/kg)

3. Paracetamol (15 mg/kg)

Single oral dose given 1 h
before the surgery

1. Rofecoxib 50 mg +
paracetamol 1000 mg

2. Rofecoxib 50 mg

3. Paracetamol 1000 mg

4. Placebo

Single oral dose with 8 h
observation period after
surgery

1. Paracetamol 60 mg/kg
rectally and 40 mg/kg orally

2. Ketoprofen 2 mg IV twice

3. Paracetamol + ketoprofen
as above

One dose given after G.A.
induction and second dose
8 h later

1. Propacetamol 2 g

Type of surgery
Orthopedic surgery—spinal
fusion surgery

Gynecological
surgery—vaginal or
abdominal hysterectomy

Dental surgery—impacted
third molar surgery

Orthopedic surgery—anterior

cruciate ligament
reconstruction

Orthopedic surgery—disk
surgery

Dental surgery—extractions
in children

Dental surgery—impacted
third molar surgery

Orthopedic surgery—elective
pediatric orthopedic
procedures

ENT—tonsillectomy in adults

Outcome measures and
analgesic results for
combination/% difference in
the improvement of outcome
measures

1. Pain intensity (VAS): +ve

2. Pain relief (VAS): —ve

3. Morphine usage (PCA): +ve

Pain intensity was 22% lesser

Morphine usage was 33%
lesser

1. Pain scores (VAS): —ve

2. Morphine usage (PCA): —ve

No difference in the outcome
measures

1. Pain intensity (VAS): +ve
2. Pain relief score: +ve

3. Global assessment: +ve
Pain intensity was 41% lesser

1. Pain scores (VAS): +ve

2. Supplemental analgesic
requirements: +ve

Pain intensity was 35% lesser

Analgesic requirements was
68% lesser

1. Pain intensity (VAS): +ve

2. Morphine usage (PCA): +ve

Pain intensity was 55% lesser

Morphine usage was 56%
lesser

1. Pain intensity (children’s
hospital of eastern Ontario
pain scale): +ve

2. 5 point face scale for
distress: +ve

Pain intensity was 20% lesser

1. Pain intensity (VAS): +ve

2. Global assessment for pain
relief: +ve

3. % patients using rescue
medication: +ve

Pain intensity was 20% lesser

% of patients using rescue
medication was 31% lesser

1. Objective Pain Scale (OPS):
+ve

2. Morphine usage: +ve

3. Time to first morphine
request: +ve

Pain intensity was 34% lesser

Morphine usage was 36%
lesser

Time to first morphine was
54% longer

1. Pain intensity (VAS): —ve

Adverse events (significant
difference between groups)
No difference
Nausea and vomiting:
28%-32%
Drowsiness: 48%-52%

Nausea and vomiting:
13%-22%

Only morphine related adverse
effects: more in group 1
which required more
morphine

No difference
Nausea and drowsiness:
25%-33%

No difference
Nausea and vomiting: 11%

No difference

Nausea and vomiting:
14%-27%

Drowsiness: 7%—27%

Urinary retention: 14%-27%

No adverse effects were
reported

No difference
Headache: 3%-12%
Drowsiness: 3%-10%
Fatigue: 11%-12%

No difference
Nausea: 42%-56%
Vomiting: 47-63%
Urinary retention: 8%

No difference

Score 3, +ve 2. Diclofenac 75 mg 2. PCA oxycodone: +ve Nausea: 33%-52%
study 3. Propacetamol 2 g + No difference in pain intensity Vomiting: 16%—32%
diclofenac 75 mg PCA oxycodone was 29% Headache: 24%—32%
Single IV dose started after lesser
general anesthetic induction
(Continued)
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Table 1. (Continued)

Reference,
quality score,
study outcome
laniro et al.,?”
Score 4, +ve
study

Mather et al.,?®
Score 2, +ve
study

Matthews et al.,2°
Score 4, —ve
study

Montgomery
et al.,®* Score
4, +ve study

Munishankar
et al.,>2 Score
4, +ve study

Pickering et al.,3®

Score 3, +ve
study
Riad et al.,>*

Score 5, +ve
study

Sample
size
40

80

28

59

78

98

108

Treatment groups
1. Paracetamol 1000 mg
2. Paracetamol 1000 mg +
ibuprofen 600 mg
3. Placebo
Single oral dose 30 min before
procedure

1. Paracetamol 20 mg/kg
2. Placebo + morphine 0.1
mg/kg
3. Paracetamol 20 mg/kg +
ketorolac 0.5 mg/kg
Single dose as premedication
and 24 h after surgery.
Paracetamol was given
orally and ketorolac was
given intramuscularly
1. Diclofenac 50 mg
2. Diclofenac 50 mg +
paracetamol 500 mg
3. Paracetamol 500 mg
Single oral dose before surgery
with 12 h observation period
after surgery
. Paracetamol 1500 mg
2. Diclofenac 100 mg
3. Paracetamol 1500 mg +
diclofenac 100 mg
Single rectal dose given before
surgery with 24 h
observation after the
surgery
Paracetamol 1000 mg
2. Diclofenac 100 mg
3. Paracetamol 1000 mg +
diclofenac 100 mg
First dose was given
immediately after surgery.
Paracetamol was given 6
hourly and diclofenac 8
hourly for 24 h after first
dose
. Paracetamol 20 mg/kg +
rofecoxib 0.625 mg/kg
2. Paracetamol 20 mg/kg +
ibuprofen 5 mg/kg
3. Paracetamol 20 mg/kg +
placebo
All drugs were given orally 1 h
before surgery. Then only
paracetamol was given 4
hourly for 8 h after surgery

[N

=

[N

1. Diclofenac 1 mg/kg

2. Paracetamol 40 mg/kg

3. Diclofenac 1 mg/kg +
paracetamol 40 mg/kg

All drugs were given rectally 1
h before surgery

Type of surgery
Dental surgery—dental root
canal treatment

ENT—tonsillectomy

Dental surgery—impacted
third molar surgery

Elective gynecological
surgery

Gynecological
surgery—cesarean
section

ENT—pediatric tonsillectomy

Inguinal hernia surgery in
children

Outcome measures and
analgesic results for
combination/% difference in
the improvement of outcome
measures

1. Pain sensitivity from cold
test or surgical drilling of
tooth: +ve

No pain intensity or analgesic
consumption outcomes
used

Data cannot be used for
statistical calculation

Supplemental morphine
usage: +ve

Supplemental morphine usage
was 21% lesser

Pain intensity (VAS): —ve
No difference in the outcome
measure

1. Pain intensity (VAS): +ve

2. PCA morphine usage: +ve

Pain intensity was 40% lesser

Morphine usage was 38%
lesser

1. Pain intensity (VAS): —ve

2. PCA morphine: +ve

No difference in the pain
intensity

Morphine usage was 38%
lesser

1. Pain intensity (VAS)

2. Need for supplemental
analgesic

+ve for paracetamol +
ibuprofen group in VAS and
analgesic requirements

—ve for paracetamol +
rofecoxib group in VAS and
analgesic requirements

Pain intensity was 33% lesser
at time of administration of
supplemental analgesia

% of patients using rescue
medication was 34% lesser

1. Wong and Baker scale
(FACES) Pain Rating Scale:
+ve

2. Supplemental morphine
requirements: +ve

Pain intensity was 33% lesser

Morphine usage was 47%
lesser

Adverse events (significant
difference between groups)
No adverse effects were
reported

No difference between the
paracetamol and
combination group

Greater incidence of vomiting
in morphine group, i.e.,
group 2

Vomiting: 15%-52%

No adverse effects were
reported

Higher nausea and vomiting
scores for group 1 because
of more morphine usage

Nausea: 5%-13%

Vomiting: 26%-40%

No difference
Nausea and vomiting:
27%42%

No difference in vomiting or
antiemetic use
Vomiting: 22%-33%

Time to discharge from
recovery room significantly
longer for paracetamol
group

(Continued)
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Table 1. (Continued)

Reference,
quality score, Sample
study outcome size
Rubin et al.,3® 246 1
Score 4, +ve

study 2.

&

Siddik et al.,3® 80
Score 3, +ve

1
2
study &
4

Treatment groups
. Paracetamol 648 mg and
acetylsalicylic acid 648 mg
Acetylsalicylic acid 800 mg
and caffeine 65 mg
. Paracetamol 1000 mg
Placebo single oral dose

. Placebo

. Diclofenac 100 mg rectally
Propacetamol 2 g IV

. Propacetamol 2 g +
diclofenac 100 mg as above

Type of surgery

Gynecological

surgery—episiotomy

Gynecological

surgery—caesarean
section

Outcome measures and
analgesic results for
combination/% difference in
the improvement of outcome
measures
1. Pain intensity (0O-4 scale)-
+ve

2. Remedication: —ve

Pain intensity was 50% lesser

No difference in the
requirement for
remedication

1. Pain intensity (VAS): +ve

2. PCA morphine: +ve

Pain intensity was 37% lesser

Morphine usage was 49%
lesser

Adverse events (significant
difference between groups)
No difference
Nausea and drowsiness
reported as 4%—9%

No difference
Nausea and vomiting:
10%-16%
Drowsiness: 5%
Purities: 20%-30%

Paracetamol was given IV 6
hourly and diclofenac
rectally 8 hourly for 24 h
after surgery
Van Lancker et 74 1. Propacetamol 30 mg/kg
al.,®” Score 3, 2. Tenoxicam 0.5 mg/kg
—ve study 3. Propacetamol 30 mg/kg +
tenoxicam 0.5 mg/kg
4. Placebo
All drugs were given IV 1 h
before the surgery, then
only proparacetamol was
repeated after 6 h with
observation period of 24 h
after surgery
Viitanen et al.,3® 160 1. Paracetamol 40 mg/kg
Score 4, +ve 2. lbuprofen 15 mg/kg
study 3. Paracetamol 40 mg/kg +
ibuprofen 15 mg/kg
4. Placebo
Single rectal dose

arthroscopy

Total 1852

Orthopedic surgery—

ENT—pediatric tonsillectomy Supplemental analgesic

No difference

Nausea and vomiting: 4%—-8%
Headache: 4%-12%
Drowsiness: 4%

1. Pain intensity (VAS): —ve
No difference in pain intensity

Vomiting: 24%-32%

Drowsiness: 5%

Abdominal pain: 3%-10%

Paracetamol group was
drowsier than other groups

requirements during first 24
h and after discharge: +ve
Supplemental analgesic
requirements was 25%
lesser after discharge

Study outcome: “+ve” means that the combination was superior to paracetamol alone. “—ve” means that the combination was not superior to paracetamol alone.
VAS = visual analog scale; PCA = patient-controlled analgesia; ENT = ear-nose-throat.

studies and 3 for the negative studies (Mann-Whitney U
test: P = 0.18).

Figure 1 is a funnel plot of the included studies for the
treatment effect against a measure of study size. The
asymmetric funnel suggests the possibility of a systematic
difference between smaller and larger studies or systematic
heterogeneity. In addition, a test of statistical heterogeneity
yielded a highly significant result (Q value = 38.4, df(Q) =
18, P = 0.003), giving substantial evidence of statistical
heterogeneity. The results of these heterogeneity tests fur-
ther add legitimacy for the appropriateness of a qualitative
over quantitative systematic review for these studies.

Results for Studies of a Combination Versus
NSAIDs Alone

Fourteen studies involving 1129 patients compared the
efficacy of an analgesic combination with an NSAID alone
(Table 2). Overall, 9 of these 14 studies (64%) showed that
the combination was more effective than an NSAID alone
in terms of lower pain scores, lower supplemental analgesic
requirements, or better globally assessed pain relief for the
combination group. For surgical model subgroup analysis,
the ENT model showed positive results for both studies
(100%)**?%; the dental model had 3 of 4 positive studies
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(75%)?°24293%; the orthopedic model had 2 of 4 positive
studies (50%)*"*>*>%”; and the gynecological model had 2 of 4
positive studies (50%).%'****%¢ For the NSAID subgroup
analysis, the ibuprofen studies had 2 of 3 positive results
(67%)*'27%%; the diclofenac studies had 4 of 7 positive results
(579%)70262931:32:3436, hoth the ketoprofen studies had positive
results (100%)**?%; and the single rofecoxib combination study
showed positive results.** However, the single tenoxicam
combination study showed no difference in analgesic efficacy
compared with an NSAID alone.*”

Overall, the mean (sp) reduction in pain intensity was
37.7% (26.6%); the reduction in analgesic supplementation
was 31.3% (13.4%). The quality scores for the studies
ranged from 3 to 5. The median value for the positive
studies was 5 and 4 for the negative studies (Mann-
Whitney U test: P = 0.39).

Figure 2 is a funnel plot of the included studies for the
treatment effect against a measure of study size. Once
again, the asymmetric funnel suggests the presence of
systematic heterogeneity. In addition, a test of statistical
heterogeneity yielded a highly significant result (Q value =
35.4, df(Q) = 13, P = 0.002), giving substantial evidence of
statistical heterogeneity.
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Table 2. Studies of Paracetamol/Nonsteroidal Antiinflammatory drugs (NSAID) Combinations Versus

NSAIDs Alone

Reference, quality
score, study
outcome
Breivik et al.,?° Score

5, +ve study

Dahl et al.,?* Score
5, —ve study

Fletcher et al.,??
Score 5, +ve study

Haglund et al.,?*
Score 5, +ve study

Hiller et al.,2® Score
5, +ve study

Hiller et al.,%® Score
3, +ve study

Matthews et al.,2°
Score 4, —ve study

Menhinick et al.,3°
Score 4, +ve study

Montgomery et al.,3*
Score 4, —ve study

Sample
size

68

61

45

120

120

71

&7

Treatment groups

1. Diclofenac 100 mg

2. Paracetamol 1000 mg

3. Diclofenac 100 mg +
paracetamol 1000 mg

Single oral dose with 8 h observation
period after surgery

1. Ibuprofen 800 mg

2. Paracetamol 1000 mg

3. lbuprofen 800 mg + paracetamol
1000 mg

All drugs were given orally 1 h before
surgery and again at 6 and 12 h
after initial dose

1. Propacetamol 2000 mg

2. Ketoprofen 50 mg

3. Ketoprofen 50 mg +
propacetamol 2000 mg

4. Placebo

All drugs were given IV 6 hourly for 2
days after the surgery

1. Rofecoxib 50 mg + paracetamol
1000 mg

2. Rofecoxib 50 mg

3. Paracetamol 1000 mg

4. Placebo

Single oral dose with 8 h observation
period after surgery

1. Paracetamol 60 mg/kg rectally
and 40 mg/kg orally

2. Ketoprofen 2 mg IV twice

3. Paracetamol + ketoprofen as
above

One dose given after GA induction
and second dose 8 h later

1. Propacetamol 2 g

2. Diclofenac 75 mg

3. Propacetamol 2 g + diclofenac
75 mg

All drugs were IV single dose

1. Diclofenac 50 mg

2. Diclofenac 50 mg + paracetamol
500 mg

3. Paracetamol 500 mg

Single oral dose before surgery

1. Placebo

2. Ibuprofen 600 mg

3. Ibuprofen 600 mg + paracetamol
1000 mg

All drugs were administered after
dental surgery

Single oral dose with 8 h observation
period after surgery

1. Paracetamol 1500 mg

2. Diclofenac 100 mg

3. Paracetamol 1500 mg +
diclofenac 100 mg

Single rectal dose given before
surgery with 24 h observation
after the surgery

Type of surgery
Dental surgery—impacted
third molar surgery

Orthopedic
surgery—anterior
cruciate ligament
reconstruction

Orthopedic surgery—disk
surgery

Dental surgery—impacted
third molar surgery

Orthopedic
surgery—elective
pediatric orthopedic
procedures

ENT—tonsillectomy in
adults

Dental surgery—impacted
third molar surgery

Dental surgery—impacted

third molar surgery

Elective gynecological
surgery

Outcome measures and
analgesic results for
combination/% difference in
the improvement of outcome
measures

1. Pain intensity (VAS): +ve
2. Pain relief score: +ve

3. Global assessment: +ve
Pain intensity was 50% lesser

1. Pain scores (VAS): —ve

2. Supplemental analgesic
requirements: —ve

No difference in the outcome
measures

1. Pain intensity (VAS): +ve

2. Morphine usage (PCA):
+ve

Pain intensity was 40% lesser

Morphine usage was 56%
lesser

1. Pain intensity (VAS): +ve

2. Global assessment for
pain relief: +ve

3. % patients using rescue
medication: +ve

Pain intensity was 13% lesser

% of patients using rescue
medication was 23% lesser

1. Objective Pain Scale (OPS):
+ve

2. Morphine usage: +ve

3. Time to first morphine
request: +ve

Pain intensity was 31% lesser

Morphine usage was 26%
lesser

Time to first morphine was
33% longer

1. Pain intensity (VAS): —ve

2. PCA oxycodone: +ve

No difference in pain intensity

PCA oxycodone was 14%
lesser

Pain intensity (VAS): —ve

No difference in pain intensity

1. Pain intensity (VAS) and
categorical pain scale: +ve

2. Pain relief for 8 h
postoperatively: +ve

Pain intensity was 82% lesser

1. Pain intensity (VAS): —ve

2. PCA morphine usage: —ve

No difference in the outcome
measures

Adverse events
(significant difference)
No difference
Nausea and drowsiness:
25%-33%

No difference
Nausea and vomiting:
11%

No difference
Nausea and vomiting;:
14%-27%
Drowsiness: 7%—27%
Urinary retention:
14%-27%

No difference
Headache: 3%-12%
Drowsiness: 3%-10%
Fatigue: 11%-12%

No difference
Nausea: 42%-56%
Vomiting: 47%—63%
Urinary retention: 8%

No difference
Nausea: 33%-52%
Vomiting: 16%-32%
Headache: 24%-32%

No adverse effects were
reported

No difference
Nausea: 5%—21%
Headache: 28%-53%

Nausea: 5%-13%

Vomiting: 26%-40%

Significantly higher
nausea and vomiting
scores for group 1

(Continued)
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Table 2. (Continued)

Reference, quality
score, study
outcome
Munishankar et al.,?

Score 4, —ve study

Riad et al.,®* Score
5, +ve study

Siddik et al.,3® Score
3, +ve study

Van Lancker et al.,3”
Score 3, —ve study

Viitanen et al.,38
Score 4, +ve study

Total

Sample

size
78

108

80

74

160

1129

Treatment groups

1. Paracetamol 1000 mg

2. Diclofenac 100 mg

3. Paracetamol 1000 mg +
diclofenac 100 mg

Paracetamol was given 6 h and
diclofenac 8 hourly for 24 h after
first dose

1. Diclofenac 1 mg/kg

2. Paracetamol 40 mg/kg

3. Diclofenac 1 mg/kg +
paracetamol 40 mg/kg

All drugs were given rectally 1 h
before surgery

1. Placebo

2. Diclofenac 100 mg rectally

3. Propacetamol 2 g IV

4. Propacetamol 2 g + diclofenac
100 mg as above

Paracetamol given IV 6 h and
diclofenac rectally 8 hourly for 24
h after surgery

1. Propacetamol 30 mg/ kg

2. Tenoxicam 0.5 mg/kg

3. Propacetamol 30 mg kg +
tenoxicam 0.5 mg/kg

4. Placebo

All drugs were given IV 1 h before
the surgery, then only
proparacetamol was repeated
after 6 h with observation period
of 24 h after surgery

1. Paracetamol 40 mg/kg

2. Ibuprofen 15 mg/kg

3. Paracetamol 40 mg/kg +
ibuprofen 15 mg/kg

4. Placebo

Single rectal dose

Type of surgery

Gynecological surgery—
caesarean section

Inguinal hernia surgery in
children

Gynecological surgery—
caesarean section

Orthopedic
surgery—arthroscopy

Pediatric tonsillectomy

Outcome measures and
analgesic results for
combination/% difference in
the improvement of outcome
measures

1. Pain intensity (VAS): —ve

2. PCA morphine: —ve

No difference in the outcome
measures

1. Wong and Baker scale
(FACES) Pain Rating Scale:
+ve

2. Supplemental morphine
requirements: +ve

Morphine usage was 35%
lesser

1. Pain intensity (VAS): —ve

2. PCA morphine: +ve

No difference in the pain
intensity

Morphine usage was 38%
lesser

1. Pain intensity (VAS): —ve
No difference in pain intensity

Supplemental analgesic
requirements during first
24 h & after discharge:
+ve

Supplemental analgesic
requirements were 27%
lesser after discharge

Adverse events
(significant difference)
No difference
Nausea and vomiting;:
27%-42%

No adverse effects were
reported

Time to discharge from
recovery room
significantly longer for
paracetamol group

No difference
Nausea and vomiting:
10%-16%
Drowsiness: 5%
Purities: 20%-30%

No difference

Nausea and vomiting;:
4%-8%

Headache: 4%-12%

Drowsiness: 4%

Vomiting: 24%-32%

Drowsiness: 5%

Abdominal pain:
3%-10%

Paracetamol group was
drowsier than other
groups

Study outcome: “+ve” means that the combination was superior to NSAID alone. “—ve” means that the combination was not superior to NSAID alone.

VAS = visual analog scale; PCA = patient-controlled analgesia.

There was no evidence of an increased incidence of side
effects with combinations compared with individual drugs
alone. Most studies reported no difference between the side
effect profiles with combination therapy versus single-drug
therapy. The incidence of nausea and vomiting was signifi-
cantly higher in some studies for the single-therapy groups
that required more morphine as rescue medication.'*?" In
general, adverse effects were mild and infrequent in all the
studies, and mostly related to known side effects of the
investigated drugs. The most common side effects reported
were nausea, vomiting, drowsiness, and headache (Tables 1
and 2). There were no serious adverse effects reported for any
of the combination analgesics tested in combination or alone.

DISCUSSION

This review suggests that combining paracetamol and an
NSAID confers additional analgesic efficacy over either
drug alone. The combination of paracetamol and an NSAID
was more effective than paracetamol or an NSAID alone in
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85% and 64% of the studies, respectively. The subgroup
analysis by surgical model and NSAID type confirms our
overall results and further strengthens our conclusion. This
conclusion is consistent with many previous expert reviews
that recommend the use of combination analgesics.>*%°~%°
The recommendations from most of the previous expert
reviews were based on logic rather than evidence, and in
this review, we have attempted to provide the evidence.

Opverall, ibuprofen was one of the NSAIDs most widely
evaluated in the studies reviewed. The value of combining it
with paracetamol was confirmed in all of the 5 studies against
paracetamol alone,?!***2%3338 and 2 of the 3 studies against
an NSAID alone.”"*°?® Ibuprofen has a well-established repu-
tation for safety and efficacy compared with other
NSAIDs.**>* However, even with ibuprofen, the risks
are a function of the dose and duration of use.®> Hence,
the case for combining ibuprofen with paracetamol to
obtain increased analgesia without increasing the dose of
the NSAID is strong.

ANESTHESIA & ANALGESIA



Figure 1. Funnel plot of the treatment
effect against a measure of study size for
studies of paracetamol/nonsteroidal an-
tiinflammatory drug combinations versus
paracetamol alone.

Figure 2. Funnel plot of the treatment
effect against a measure of study size for
studies of paracetamol/nonsteroidal an-
tiinflammatory drug (NSAID) combina-
tions versus NSAID alone.

Limitations of our study include its qualitative approach
and the wide range of acute pain models included in the
studies reviewed.”® We note continuing debate over combin-
ing of different surgical models in acute pain studies.”*™ A
commentary criticized combining results from different sur-
gical models in pain studies on the basis of comparisons of
relative risk and seeking aid from the dubious ally of hetero-
geneity tests.”® The authors argued that different models of
acute pain may well produce different outcomes on the basis
of the results for paracetamol 975/1000 mg in acute pain trials.
On the contrary, there are at least 2 systematic reviews and 1
commentary that suggest that there is little difference between
the different acute surgical models in the estimate of analgesic
efficacy.”” " A quantitative meta-analysis would certainly not
be possible for the included RCTs in this review because of
heterogeneity of study design. Our subgroup analysis by
surgical model provides considerable reassurance in relation
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to any influence of this heterogeneity on our overall qualita-
tive findings.

Some of the negative studies included in this review
may not have adequate sensitivity to detect a difference in
pain scores between groups because the VAS pain scores
were relatively low in the control groups. Moderately
severe pain (e.g., VAS score >30 mm) is required in pain
studies to achieve adequate sensitivity because it may not
be possible to detect any difference if there is little or no
pain.®® The mean pain scores in the control groups were
=30 mm in 4 of the 5 negative studies that compared the
combination with NSAIDs.212931:32:37 T 3] 4 studies, the
analgesics were given preemptively, either before surgery
or immediately after surgery before pain devel-
oped.*"**?7 In addition, it should be noted that some
studies with small group sizes may not have adequate
power to detect a difference even if present.>'2%%13237
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Three recent animal studies also provide evidence in
favor of combinations of paracetamol and NSAIDs for
analgesia.®’~®* All 3 studies used the mouse acetic acid
abdominal constriction test, a validated pain model in
rodents, to measure analgesic effect of drug combina-
tions.®* Miranda et al.®! compared antinociception induced
by the intraperitoneal coadministration of combinations of
paracetamol with the widely used NSAIDs diclofenac,
ibuprofen, ketoprofen, meloxicam, metamizol, naproxen,
nimesulide, parecoxib, and piroxicam. They concluded that
all of the combinations were synergistic. Qiu et al.*> and
Miranda et al.®® investigated the antinociceptive effect of
oral paracetamol and ketoprofen alone or in combination
and the antinociceptive effect of intraperitoneal administra-
tion of paracetamol, ketoprofen, and morphine alone or in
combination, respectively. Similar dose-response curves
were obtained in these 2 animal studies in favor of adding
an NSAID to paracetamol.

There are some potential disadvantages in combining
NSAIDs and paracetamol. A combination may be disad-
vantageous when individual drugs are specifically suited
to a patient’s symptoms (e.g., when only the antipyretic
action of paracetamol is required for fever). Combining
analgesics may increase the incidence of adverse effects.
The use of fixed-dose combinations may reduce flexibility
in dose titration, or conversely may expose patients to
unnecessarily large doses of NSAIDs with consequent
adverse effects, particularly in susceptible patients. Fur-
thermore, combinations will not be suitable for patients
with contraindications to either drug alone. For example,
paracetamol should be used with caution (if at all) in
patients with preexisting liver disease, whereas a history of
gastrointestinal ulcers or renal impairment precludes use of
traditional NSAIDs. The combination of paracetamol and
long-acting NSAIDs such as tenoxicam has the theoretical
disadvantage of pharmacokinetic incompatibility because
tenoxicam has a much longer elimination half-life than
paracetamol.

We conclude that a combination of acetaminophen and
NSAIDs may provide superior analgesia than either drug
alone. BB
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LAY SUMMARY

On 15% September 2010, the UK granted Reckitt Benckiser Healtheare {UK) Luntted a
Marketing Authorisation (licence) for the medicine Nuromol 200mg/500mg tableis.

Nuromol contains two active ingredients, ibuprofen and paracefamol.

Touprefen belongs to a gronp of medicines known as pon-steroidal anti-inflammatory drugs
{NSAIDs). NSAIDs work by reducing pain, reducing swelling and lowering femperafares.

Paracetamol is an analgesic which works in a different way from ibuprofen {o relieve pain
and fever.

Nuromel 200mg/500myg tablets is used for the temporary relief of mild fo moderate pain
associated with:

= 1nigraine
= headache
» backache
« period pain

= dental pain

» theumatic and muscular pain
= pain of non-serious arthritis
« vold and flu symptoms

= sore throat and tever.

No new or unexpected safety concems arose from this application and it was, therefore,
judped that the benefits of using Nuromol 200mg/500mg tablets outweigh the risks; hence a
Marketing Authonisation has been pranted.
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Product Name Muromol 200mg/500mg tablets

Type of Application | Fixed combination, Ariicle 10.b

Active Substance Tbuprofen (200mng) and Paracetamol (500mg)

Form Film-coated (ablets
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4.2

4.3

Modale 2
Summary of Product Characteristics

WAME OF THE MEDICINAL: PRODUCT
Nuromo! 200me/S00mg ishiets

DUALITATIVE AND QUANTITATIVE COMPOSITION
Esch tablet contains itmprrafen 200 mg sad paracetamel 500 mg.
For a fulf list of excipients see section 0.1

PHARMACEUTICAL FORM
Filn-coated tablets {Tablets)
‘White to off-white, oval shaped, pesulescent tablets de-bossed with an identifying helix,

CLINICAL PARTICELARS

Therapeutic indications

For the temporary relief of mild to moderate pain associated with migraine, headache, backache, period
pain, dental pain, thenmatic and nwscular pain, pain of non-seriots artheiiis, cold and flu symptowms,
sore throst and Fever. This product is especially suitable for pain which requires shronger analgesial than
ibuprofen or paracetamod alone.

Posology s methed of administration

Faor oral administration and short terim-use only.

The lowest effective dose should be used for the shortest time necessary to relieve symptoms. The
patient should consult & doctor if the symptoms persist or worsen or if the product is tequired for more
thas 3 days.

Adults: One tabiet to be taken up to thiee times per day with water. Leave ot least six hours between
doges, :

If the ane tablet dose does not contral symptoms, a maxivaum of two tablefs may be taken up to three
timies a day. Leave af feast six hours behween doses.

Do not take more than six tablets (3000mg Parecetamol, 1200mg Iouprofen) in any 24 hows period.

To minimise side effects, it is recommended that patients take Navewol with Eeod,

Elderly: Mo special dosage modifications are required (see section 4.4).

The eldeity are at increased risk of the sexious consequences of adverse reactions. If an NSAID is
considered necessary, the lowest effective dose shaonld be used for the shortest possible duation. The
patient shonld be monitored regularly for gastrointestinal bleeding during NSAID therapy.

Not for nse by children vnder 18 years.

Cantraindications

This product is contraindicated:

*  In patients with a known hypersensitivity o ibuprofen, parscetamol or sny other excipients.

s In patients with a history of hypersessitivity reactions {e.g. bronchospasm, angioedema, ssthina,
rhinifis, or veticaria) associated with neetylsalicylic scid or other non-stevoidal snii-inflammateny
drogs (NSATIDs). :

e In patients with a history of, or an existing gastrointestina] nleesation/perforation or bleeding,
including hat associated with NSATDs (ses Section 4.4).

& Patients with defects in coagulation.

s  Inpaticnts with severe hepatic faiture, severe renal failure or severs lwaut failure (5ee Section 4.4).

*  In concomitant use with other NSATD containing products, including cyclo-oxygenase-2 (COX-2)
specific inbibitors and deses of acetylsalicylic acid above 75 mg daily — incressed risk of adverse
reactions {see Section 1.5},

= In concomitant nse with other paracefamol-contaiving productls — increased risk of serious adverse
effects {see Seclion 4.5).

e  Dusing the last timester of pregnancy dve to risk of premamure closure of the foeisl ductus
arteriosus with possible pulinonary hypertension {see Section 4.4
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4.4

Special warnings nnd preesutions for use

The bazard of paracetamol overdose ix greater in patients with non-cinhotic alcoholic Hver disease.
Immediate medical advice should be sought in the event of an overdose, even if the patient fzels well,
baceause of the risk of delayed, serfous liver damage.

Undesirable effects may be minimised by using the lowest effective dose for the shortest duration
necessary to confrol sympfoms {sce Section 4.2, and pasirointestine]l and cardiovascular risks below)
and by patients faking the dose with food (vee Section 4.2).

Eiderly:

The elderly have an increased fequency of adverse reactions to NSAIDs especially gastrointestinal
bleeding and perforation which may be tatal {see Sechion 4.2),

Caufton is required in patients with certnin conditions:

= Raspiratory disorders:
In pstients suffering from, or with a history of, branchial ssfluna or allergic disease SAIDs have been
reporied to precipitate bronchospasm.

«  Cardiovascudar, renal and hepatic sapairnrent:
The administration of NSAIDs may cause a dose dependent reduction in prostaglandin formation and
precipitate renal failure. Patients at greatest risk of this reaction are those with impaired renal function,
cardiac impwiment, liver dysfonction, those taking divrefics and the elderly. Reasl fimction shounld be
monitored in these palicnfs {ze Section 4.3).

v  Cordiowascular and cerebrovascalar effects
Apgopriate mionitaring md advice are required for patients with & history of hypertension andfor mild
to moderate congestive heart faiture us fuid retention and oedema have been reported in association
with NSAID therapy.

Clinical frial datn suggest that use of thuprafen, parficolaly at ligh doses (3400 mg daily) and in long-
tern freatment nimy be associated wifh a small increased risk of arterial thrombotic events (e.g.
miyocandial infarction or stroke). Uverall, epidemiological studies do not suggest that low dose
ibuprofen (e.g. <1200mg daily) s ascociated with an increased risk of myocardial infarction.

Patients with uncontroiled hiypertension, congestive heart failure, established ischaemic heart disease,
peripheral avterinl disense, asmb/or cerebrovascular discase should only be treated with ibuprofen after
careful consideration. Stmitar consideration should be made befors initiating long-termy frentment for
patienis with risk factors for cardiovascular events (e.g. hyperension, hyperlipidaemia, dizhefes
meltitis, smoking).

v  Gastrointesting bleeding, ulceration and perforation:
Gastrointestinal (GI} bleeding, ulceration and perforation, wlicl can be fatal, has been reported with all
NSAIDs at anytime dwring treatment, with or withont waming symptoms or a previous history of
sevions Gi events.

The risk of GI bleeding, ulceration or perforation is higher with lncreasing NSAIE doses, in patichts
with a history of uleer, pintienlarly if complicated with haemaishage or perforation (see Section 3.3)
and in the elderly. These patienis shovid commence iremtment on the lowest dose available.
Combination therapy with protective agents {e.gz. misoprestol or proton pump inhibitors) should be
considered for these patients, and also for patients reqmiving concontont low dose acetylsalicylic seid,
or other dimgs likely {0 increase gastroiitestinal risk (see below pnd 4.5).

Patients with a history of GT toxicity, particularly the eldedy, should report any unusual ahdominal
symptowss {especially (I bleeding) pariicolaily in the initial sfages of treatment.

Cantion should be advised in patients receiving concomitant medications which could increase the risk
of ulceration or bleeding, such as oral corticosteroids, aaticoapulants such as warfmin selective
serotenin-renpinke inhibitors or antiplatelet agents such as acetylsaticylic acid {52 Section 4.5).

When GI bleeding or ulceration ocoms it patients recelving ibuprofen confabuing products, the
treatment should be withdraw
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NSAIDs should be given with care to patiexds with a history of GI disease {ulcerative colitis, Crola's
disense) as these conditions may be exacerbated (see Section 4.8).

« SLE and mixed comnective tissie diseasy:

Ins patient with systemic Inpus erythematosns (SLE) snd mixed connective tissne disease disorders there
1y be an incressed risk of asephic meningitis {see Seciion 4.8).

»  Dermatological:
Serious skin reactions, some of them fatal, incloding exfolistive dermatiiis, Stevens-Tohnzon symdrome,
and toxic epidermal necrolysis, have been reported very ravely in association with the use of NSAIDs
{see Section 4.8). Patients appear to be at highest rick of these resctions early in the course of therapy,
the onset of the reaction ocewsing in the majonty of cases within the first month of treatment. Use of
this product shonld be discontinued at the first appearance of skin rash, mucosal lesions, or any other
sign of hypersensitivity.

o Fnpaired female fertlity:
The use of the product may impair female festility and is not recommended in wonwn atfenpting to
conceive. In women who have difficulties conceiving or whe are undergoing investigation of infartility,
withdrawai of the product shonld be considered.

Interaction with other medicinal products aud other forms of interaction

This product (like any other paracetamwl] containing products) is contraindicated in combination with

other parrcelamol containing produets — increased risk of serious adverse effects (see Section 4.3},

This product (like any otber ibuprofen containing products and NSAIDs) is contralndicated in

combination with:

»  Acetylsalicylic acid, unless low-dose acetylsalicylic ncid (not abave 75 g doily) has been advised
by a doctor, as this may inerease fhe risk of ndverse reactions (see Sectionn 4.3).

» Other NSAIDs incinding cycl-oxygenase-2 selective inhibitors as these may incresse the risk of
adverse effects (ses Section 4.3),

This product (like any other paracetamof comtaining products) should be used with caution in

ocombination with:

»  Chlotamphenicel: Increased plasma concentmation of clilaramphenicol.

s Cholestyramine: The speed of absorption of paracetantol is reduced by cholestyramine. Therefore,
cholestyramine shonld not be taken within one o if maximal anslgesia is required.

»  Meloclopramide and Domperidane: The absorption of paracetamol is increaszd by metoclopramide
and domperidone. However, concinrent use need 5ot be avoided.

e Warfarin: The anticoagulant effect of warfarin and other coumaring may be enhanced by pralonged
regmlar nse of paracetatnol with increased risk of bleeding; occasional doses have wio significast
effect.

This product (like any other ibnprofen contaming products and NSATDs) should be used with canfion

in combination with:

« Anticoagulants: NSAIDs may enhance fhe effects of anticoagulants, i.e. warfarin.

= Anfibypertensives: NSAIDs may reduce the effects of these drugs.

» Antiplatelet agents and selective serctonin reuptake inhibitors (S8RIs): Increaved risk of
gashinintestinal bleeding {see Section 4.4).

s Acetylsalicylic acid: Experimental data suggest that ibuprofen may nfubit the effect of low dose
acetylsalicylic acid on platelets aggregation when they are dosed concomitantly, However, the
limitafions of these data snd the uncertainties 1egarding the extrapolation of ex vivo dats to the
clinical situation imply that no firm conclusions cen be made for regular ibuprofen use, and 0o
clinically relevant effect is cousidered to be likely for occasional use (see section 5.1)

s Cardiac glycosides: NSAID: niy exacerbate cardiac failure, neduce GFR. amd increase plasima

ghycoside levels.

Ciclosporin: Increased risk of nephrotoxicity.

Canticostervids: Incrensed risk of pastrointestinal nlceration or bleeding (see Section 4.4).

Diuretics: Rethuced dinvetic effect. Diureties may increase the visk of nephrotoxicity of NSAIDs.

Lithinm: Decreased elimination of lithivm.

Methaotrexate: Decreased elimination of methetrexate,

«  Mifeprisione: NSAIDs shonld not be used for 8-12 days afier mifepristone administration as
MSAIDs can reduce the effect of mifepristone.

LI I B
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4.6

4.7

4.8

» Qninolone antibiotics: Animal dat indicate that NSAIDs can increase the nisk of cotvulsions
associated with quinolone autibiotics. Palients teking NSAIDs and guinolones way have an
increased risk of developing convulsions.

Tacrofinms: Possible increased risk of nephrotoxicity when NSAIDs are given with tecrolimus.
Zidovadine: Increased risk of haematological foxicity with NSAIDS are given with zidovadine.
There is evidence of an increased risk of haemarthroses and haematoma in HIV (+) haemophilincs
receiving concurrent trestment with zidovudine and ibuprofen.

Pregnancy and lactaiion

Pregnancy:

There is uo experience of use of this product in humsns during pregaancy.

{ongenital abnormalities have been reporfed in association with NSAID adwministration in man;
however these are low in frequency and do not sppear o follow any discernible pattern. In view of the
imown affects of NSAIDs on the foetal cardiovascular system {risk of closure of ductus arteriosus), use
in the last trimester is contraindicated. The onset of Iabour may be delayed and durstion increased with
an increased bleeding tendency in both mother and child {see Section 4.3). NSAIDs should not be nsed
during the first two trimesfers of pregnancy or labour unless the potential benefit to fhe patient
autweighs the potential rigk to the foetus.

Dpidemiolegical studies in uman pregnancy have shown no ill effects dus to paracetamol nse at the
recommuended dosage.

Thergfore if passible, the use of this praduct should be avorded in the firsi six months of pregnanicy and
contraindicatad in the tast thres manths of pregnancy {see Section 4.3).

Lactation:

Thuprofen and its metabelites can pass in very small amouats (0.0008% of the maternal dose} inte the
Treast milk. No hanmful effecis te infants ave known.

Paracotameol is excrefed in bresst milk but net ie a clinically significont amount. Available published
dats do net contraindicate breastieeding.

Therefore it is not necessary lo interrupt breastfeeding for shori-term treatment with the recommended
dase of this prodict,

See Section 4.4 regarding female fertility.

Effects on ability to drive and nse inachines :
Undesirabie effects such as dizziness, drowsiness, fatigoe and visual distwrbances are possible afier
taldng WSAIDs. If affected patients should not drive or operate machinery.

Tindesirable effects

Clinical trials wifl: this product hsve not indicated any cther undesirable effects other than those for
ibuprofen or paracetamol alone.

The following iable lists adverse effects from pharmacovigilance data experienced by patients tsking
ibuprofes: alone or parasetaniol alone in short-term and long-ternir use.

Blood and Wery rars Hremmtopetetic disorders (agranulocytests, unsemia, aplastic
Iymphatic system | (1/10,000} angemia, haemolrtic anaemia leucopenia, neuiropenia,
disorsders paneyiopenia and thepmbocytopenin).

First signs arer fever, sore throat, superficial mouth nicers, flu-
like sympions, severe exhaustion, unexplained bleeding and
Bruising and nose bleeding.

Immune sysiem Very rate Hypersensitivity reactions have been reported. These may
disorders {1/10,000) consist of non-specific allergic reactions and anaplrylaxis.

Severe hypersensitivity reactions, Symptoms can include:
facial, fongue and laryax swelling, dyspnoea, tachycardia,
hypotension, {ansphylsxis, angioedema or severe shock}.

Pyychiatric Very rare Confusion, depression and hatlucinations.
disorders {1/ 10,600)

Nervous system Upcomnon Headache and dizziness,
diserders {~1/1.000 to <1100}

Very rmve Paraesthesia, optic newitis and sonmoleace.

{1/ 10,000) Single cases of aseplic meningitis in patients with existing
amtotmune disorders (such as systemic lupus erythematosus
and mived connective tissue disease) during {reaiment with
ibuprofn, with symipiems such as: siiff neck, headache,
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nmises, vomiting, fever or disorentation have been observed
{zee Section 4.4}
Eye disorders Very rore Visual disturhance.
{=1/10,000)
Ear and Very rare Tintitng and vertigo.
Iabyrinth {<1/10.00)
disorders
Cardiac Very mare Qedema, hypertension and cardiac filure have besn reparted n
digorders {=1710,000) associaiton with MESATD treatment.
Clinical trial and epidemiofogical data suggest that use of
ibuprofen, particularly st high dose (2400 mg daily), snd ia
fong term freatment may be associated with a small increased
visk of arterial thrombotic events (for example niyocardial
infarction or stroke) (see section 4.4).
Respiratory and | Very rare Respiiatoty reactivity including: asthma, exacerbation of
thoracic and {21/10,000) asthuma, bronchospasm snd dyspaoes.
mediastinal
disorders
astrointestinal | Comaon Abdoinal pain, diarthoes, dyspepsia, navsea, stomach
Disorders {17100 o =1/10}% discomfort and vomiting
Unconunen Flatulenve and constipation
£=171,000 to <1/100):
Tincommon Peplic ulcer, perfomtion or gasfrointestinal haemorhage, with
(171,000 to <1/100%: | symptoms of melaena hnematemesis sometimes fatai,
particularly in the elderly {see section 4.4}.
Ulcerative stomatitis and exacerbation of alcerative colitis and
Crotmy’s disease following administrtion (sez seeiion 4.4}, Less
Frequently gastrifis has been vhserved and pancreatitis yeported.
Hepatobiliary Very rare Abuiosnal liver lunction, hepatitis and jaundice.
disorders {1/10,000) n averdose paracetamol can cause scute hepatic failure,
hepatic faihure, hepatic necrosis and liver injury (see Section
4.9,
Skin and Unepmmon Rashes of varions types meluding pruritis and veticaria,
smboataneous (=1 L0000 to <1/100) | Angioedema snd swelling face.
fissue disorders | Very rore Hyperhiddrosis, purps and photosansitivity,
{<1/10,000) Exfoliafive dermaioses. Bullons reactions including erythema
nltiforme, Stevens Johuson Syndrome and Toxic Epidermal
Necrolysis,
Renal and Very rare Nephrotoxicity in vanious forms, including interstitial nephritis,
urinary {=1/10,000) nephwotic syndrome, and acute and chronic renat fallure,
diserders
General Very rare Faligne and mslaiss.
disorders and {<1710.000)
administration
L site conditipns
Investigations Conai Alauine wminotransferase increased, gamina-
(1100 ta <1710) ghitamyltransferase increased and liver function tests abnornal
with pamcetamn].
Blood cresfinine incressed aind blood wes increased.
Thcommon Aspartate mninotrmsferase oressed, Mood alkaline
(171,000 to <1/100) | phosphatase iereased, blood creatine phiosphokinease
increased, blood creafinine increased, lnemoglobin decreased
and plafelet count increased.
49 Overdese
Paracetamol

Liver damage is possible in adults who have taken 10 (equivalent to 20 tablets) or more of

paracetumol. Tngestion of § g {equivalent to 10 tablets) or more of pamcetsmol niny lead to Yiver

dumage if the patient has pae or more of the risk Factors below:

a) Is on long ferm irestment with carbamazepine, phenobmibitone, phenytoin, primidone, rifampicin,
St John's Wort or other drups that induce liver enzymes.

¥ Regularly consnmes alcohol in excess of recormmended amonnts.
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5.1

¢} Is Likely to be glutathione depleted e.z. eating disenders, cystic fibrasis, HIV mfection, starvation,
cachexia

Syvmptoms

Symptoms of pamcetamol overdose in the fivst 24 hours include pallor, nansea, vomifing, anorexia and
sbdomainal pain. Liver damage may become apparent 12 1o 48 hows after ingestiop as liver Rmction
tests become abnomaal, Alwommalities of glucose metabolism and metabolic acidosis may cccur. In
severe poisoning, hepatic failwe may progress to encephaloputhy, haemorrhage, hypoglycaensis,
cerebral pedema and death. Acute venal failure with acute tubulnr necrosis, strongly suggested by loin
pain, haematuria and profeinuria, may develop even in the absence of severe liver damage. Cardiac
sathythiias and pancreatitis huve been reported.

Management

Tmmediate {reatment is essential in the management of paracetamol overdose. Despite 2 lack of
vignificant ealy symptoms, patients should be refemed to hospital urpently for inmediate medical
attention. Symptoms may be lanited fo nansea or vomiting and may not reflect the severity of overdose
or the risk of organ dumage. Management should be in accordance with established trestinent
giidelines.

Treatment with activated charcosl should be considered if the oventdose has been taken within 1 hour.
Plasma paracetmmol concentration sheuld be measured at 4 howrs or later after ingestion {earlier
concenirations are vaweliable).

Treatment with N-acetylcystelne may be nsed up to 24 hourz after ingestion of paracetanol however;
the maximum protective effect is obfained wp to § hours post ingestion. The effectiveness of the
antidote declines sharply afier this time.

I required the patient should be given infravenous-N-acetylcysieine, in fine with the established dosage
schedule. If vomiting is not a problem, oral inethipnine may be & suitable skemative for remote areas,
outside hospital.

Paticnts who present with serious hepatic dysfunction bevond 24 hours from ingestion sheuld be
managed in sccordnnos with established guidelines.

Ibuprofen

Symptoms

Most patients who have ingested clinically important amounts of NSAIDs will develop no more than
nausea, vomiting, epigasiric pain, or more rarely dianthoea. Tinnitus, headache and pastroistestinal
biceding are also possible. In more serious poisoning, toxicity is seen in the central nervous system,
marnifesting as diowsiness, otcasionally excitation and disorientation @ coma. Occastonally patieys
develop comvulsions, In sericus poisoniog metabolic acidesis may cccur and the profhvombin time /
INR niay he prolonged, probably due fo interference with the actions of circulating clotting factoss.
Agwie renal faitore and liver dmnage may occur if there is a co-incident of dehydration. Fxscerbation of
asthina is possible i asthmatics.

Management

Manngement shonld be symptomatic snd supportive and inchade the maintenanos of a clear atrway and
mcniioring of cardiac and vilal signs urtil stable. Consider oral administration of activated charceal if
the patient presents within 1 how of ingestion of & polentially toxic amount. If frequent or prolonged,
convalsicns should be treated with iptravenous diszepam of lorazepam. Give bronchodilaters for
agthunng.

PHARMACOLOGICAL PROPERTIER

Pharmaccdyvnamic properiies

ATC Code: MOIAEST — Musculoskeletal system, anti-inflasnmatory and antihemmatic products, non-
steroids, propionic acid derivatives. Touprofen combinations.

The phamacologicsl actions of thuprofen and paracetamol differ in their site and mode of action.

These complementary modes of action are synergistic which results in greafer antineciception and
anfipyresis than the single acfives alone.
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Thuprofen is an NSAID that hos demonstrated its efficacy n the common animal experimental
inflanmnation models by inhibition of prostaglandin syniheds. Prostaglanding sensitise nociceptive
afferent nerve terminals to mediators such as hradykinin, Touprofen thevefore elicils an analpesic effect
through peripheral iohibition of fhe cycloxygenase-2 (COX-2) iscenzyme with a subsequent reduction
in sensitisalion of novkceptive nerve terminals. Bmprofen has slso been shown fo mhibit induced-
fencocyte migration inte inflamed areas. Tbuprofen hes a prononnced action within the spinal cord due,
in part, o the inlifhition of COX. Ibuprofen’s antipyretic effects are produced by the central inhibifion
of prostaglanding in the hypothalpmus. Ibuprofen reversibly inhibits platelei aggregation. Tn hnmans,
ibuprofen reduces inflatnatory pain, swellings md fever.

Experimental data snggest fhat ibuprofen may inhibit the effect of low dose acetylsalicylic acid on
platelets aggregation when they are dosed concomitantly. In one study, when n single dose of
fbuprofen 400mg was faken within & h before or within 30 min after imediate relesse acetylsalicylic
scid (8img), & decreased effect of acetylsalicylic acid on the formaticss of tfivomboxane or platelet
aggregation occorved. However, the limitations of these date and the uocertsintes regarding
extrapalntion of ex vivo data to the clinical simation imply that no finn conclagions can be made for
repular ibuprofen use, and ne clinically relevant effect is considered io be likely for occasional
tbuprofen use.

Parmncetamol’s exact mechanisia of ackion is sill not completely defined; however there is considevable
evidence {0 support the hypothesis of » cential antinociceptive effect. Various hiochenmsical studies point
to thibition of centil COXN-2 activity. Paracetamol may also stimulate the activity of descending
5-hydrexyirypamine (serotonin) pathways that inhibit nocicepfive sigual fransnuission in the spinal
card. Bvidence has shown that paracetawol is & very weak inhibitor of peripheral COX-1 and 2
isUenzymes.

The clinical efficacy of ibnprofen md paracetamol Lss heen demonstrated in pain associated with
headache, toothache and dysmenorthoea, md fever; frthermore efficacy has been shown in patients
with pain and fever associted with cold and influenza and in paia models such as sore toat, smuseuiar
pain or soft {issue injury and backache. :

This product is especially suitable for pain which requires stronger pain relief than ibuprofen 400 mg or
paracetamel 1000 my alone, and faster pain veliel than thuprofen.

Summary of 2 tablet clinicsl data

A rasdlomized, double-blind placebo-controlled studies were conducted with the combination nuing the

acnte pain model of post-operntive dental pain. The stodies show tat:

. This product provides more effective pain relief than paracetamol 1000 mg (p<0.0001) and
huprsfen 400 mg {p+ 6.05) which are clinically and stafistically sipnificant.

a  This product has a fast onset of action with ‘confirmed perceptible pain relief® achieved in &
median of 183 minutes. The onset of action was signilficantly more 1apid than for huprofen
400 ng (23.8 minutes, p=0.0015), ‘Meaningful pain relief” for this product was achieved in a
median of 44.6 minutes, which was significantly faster than for uprofen 400 wg (70.5 minutes,
p0.8601)..

- Dusation of mnalgesia was significantly longer for flis product (2.1 howrs) cowpared to
paracetamoel 300 mg {4 hows) or 1000 mg (5 hows),

s The global evalvation of the study medication by the subjects showed high levels of sstisfaction
with 93.2% rating the product as ‘good”, ‘very good” or ‘excellent’ in achieving pain rehef. The
fined combination product performed significantly better than paracetamol 1000 mg {p+0.0001).

- A randowmised, double-blind controlled clinical study was conducted with the product in the
treatmrent of chwonic knee pain. The study showed thai:

* The product provides more effictive pain relief than parscetamel 1000mg in shoit-tenn
treatment (p<0.01} and loag term freatment (p=0.01).

»  The glohal evaluation of the product by the subjects showsd high levels of salisfaction with
60.2% rating the prochuet as * good” or ‘excellent” as 2 long term treatanent for 2 painful knee. The
product performed significantly better than paracetamel 1000 mg {p<0.001}.

Pharmacokineiiv properties

Touprefen is well absorbed from the gastrointesting] tract aud is extensively bound to plasmia proteins,
Touprofen diffuses into the synovial finid. Plasma levels of ibuprofen from this product are detected
from 5 nuaates with peak plismn concentraiions achieved within 1-2 hours affer ingestion on an smply
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6.1

stomach. When this product was taken with food peak ibuprofen plasma levels wers lower and delayed
by &.median of 25 minntes, but overal! extent of absorption was equivalent.

Fouprofen is metabolised in the liver to two major metabolites with primary excretion via the kidneys,
either as such or av twajor conjugates, together with b nepligible amonnt of vachanged tbhiprofen
Excretion by the kiduey is both rapid sad complete. The efimination half-life is approximately 2 hours.
Is Finnited studies, ibuprofen appears in the breast milk in very low concentrations,

No significant differences in thmprofen phasrmacokinetic profile are chserved in the eiderly.

Paracetamot is readily absorbed from the gastrointestinal iract. Plasma profein binding is negligible at
wsual therapeutic concentrations, slthough this is dose~dependent. Plasma levels of paracetamel from
this product are defected from § minates with peak plastia cancentrations ocowrring at 0.5-0.67 hows
after ingestion on an enpty stomach. When fhis product was taken with food peak prracetamol plasma
fevels were Iower md delayed by a median of 55 minutes, but overall exfent of abswption was
equivalani.

Paracetamed is metabolised in the liver and excreted in the urine mainly as the glucuronide and sulphate
coujugates, with abowt 10% as glutathione conjugates. Less than 5% is excreted as unchanged
paracetomol. The elimination half-life is approximately 3 hous.

A minor hydroxylated metabolite, which is nsually produced in very small amounts by seixed function
oxidoses in the Hver and detoxified by conjugstion with liver glutathione, may accumulate followmg
paracetaol overdose and canse Hver damage.

No significant differences in the paracetamol pharmacokinetic profile ave observed in the elderly.
The bicavailability and pharmacakinetic profiles of ibuprofen and paracetamol taken as this product are
not altered when taken i combination as 3 single or repzat dose.

This product is formulated using & fechnology which releases both Ibuprofen and Passcetamol
simultanecusly, so that the acfive ingredients deliver & combination effect.

Preclinical safety data
The {oxicological safety profile of ibuprofen and pamcetamol bas been established in soimal
experiments amd in humans from extensive clinieal experience. There are no new preclinieal data of
relevance to the presceiber which are addifional to the data already presented in this Sunamary of
Product {“harscteristics.

PHARMACEUTICAL PARTICULARS
List of excipients

Uroscannellose sodivm

Microcrystalling cellulose

Colloidal anhyndrous silica

Magnesiun stearate

Stearic acid

Film Coat

Polyvinyl aleohol

Fitapiven Dioxide

Talc

Macrogol

Paotassium aluminiom silicate {ES35}
Polysorbate

Incompatikilities
Not applicable

Shel life
3 vears.
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64 Special precautions for storage
This medicinal product does not require any special siorage condiftions

6.3 Nature and contenis of container
Opaque, white PVC with PVAC (polyvinylidene chloride), heat-sealed te alominimm foil, blister pack
containing:
4, 6,8, 19, 12, 16, 20, 24, 32 filkn-coated tablets
Not ail pack sizes may be marketed.

6.6 Special precautions for disposal
No special requirements.

T MARKETING AUTHORISATION HOLDER
Reckitt Benckiser Healthcare (UK Lid
Slongh, Berkshive
8L13U8
Unifed Kingdom

8 MARKE FING AUTHORISATION NUMBER(S)
PL 03063/0579

9 DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION
15/09/2010

16 DATE OF REVISION OF THE TEXT
15/09/2010
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Module 3

NUROMOL

200mg/500mg tablets
Ibuprofen and Paracetamol

Read all of this leafiet caefully because i + huye hloud clotting {cmiuluﬁon disorder
confoins important information far you, » sulfer from heart, Ever or kidney follure
) v arg in the lost 3 months of gregnaney
This medicine is nvailable without presﬁpﬁoa, + are under 18 years old.
?:ﬁf:fg‘;:ﬁ}]s ?S:,ff !{’ hokcaehlylo yoyg spedal care and chedk with ¢ doctor or
=== % Konp this leafet, You may need to read i pharmacist hefore daking Nuromol if you

7 s gre elderly

H
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i
I
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|
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1
. Lo - - » have asthmes or have sulfered from asthra \
Ask_yourpiurmuas! ifyou nead mare informatin r have kidnay, hoar, livey ar bowel problens |
|
I
3
§
I
|
f
1
|
1
I
I
I
I
1
|
|
|
1
i
]

advice. |
» You should not foke the product forlonger  * have Systemic Lupus M"ﬁ“’?m (5IE) - 5
than 3 doys. condifion ol the immons system offeciing connective

f o it , ing in joint pota, skin changes cad
+ f symploms parsist ar worsen, cansud ynur dnctor Hssue resolting in joint paia, g
o aafice disorger of ofher orgurs or ather mixed

v it any of the sida affects gat vericus, or if s Hssue 41
any side eflects rotlisted in this [eafla, plense tell tonnecliva fissua disedse

; v have gustraintesting disorders or chronic
youe dodlor st pharmeci inﬂugtmutory bows] disease {e.g. ulerative
In this lecfler: cn::lit%s,r Crobn's disecse
;. wﬂhm blu’mme%! is ond whft isusedfor " PO0 :‘;feﬁa":‘g mionths of pregrancy or ore
. Before you taice Nurame' 2
1. How “i:;:k, N;?;umd + e planning fo hecome pregnan,
4. Possible side effeuts ,
X ¥ you hove heart problams, praviously heed o
:: ?::hg ;,:F;:m}i';{:? ol si'golf(e or ik thagycu might be of risk of these

canditions; ffor exampls i Kcu have high blood
pressura, diabotas or kigh sholasterelor e o
sioker), you shonld discess your feolmee! wih your

ed Nuromol 200mg/5C0 mg doctor o phamecist

1. Whet Nuromol is and what it is used for
Your medicing is cal 0 |
{ag]e!? [enlled Naramel threughout the rest of this Toking Nuromol with othier medicines !
cfll]. o ?}ot tuke ﬁurum?lwilh* e oo !
Nuromel contuins fwvo oclive ingredients Ehich muke * Oer purocetomal cORTGHRING HioouCs |
the madicine work), These are Ibuprafen and * other NSAID tontaining P"M‘%ﬂ* wchos !
Poracetamol, aspirin, ibuprolen. :
|buprofsn ixelunga Is ¢ group of madicines kngwe 0a Sgemd enra s rec;u:md as some medicinas may inlernch
aonstercidal anfsinflommalory drugs &NSAIDS}. NSADs will Nu.mmolj for example: |
work by reducing pain, reducing swaling and lowering  * torticosforoid tablets ' !
high lempertihures. + unfibiofics {e.9 cﬁllqmm?hemccl of guinalones] !
Saracelomol i 6 anvigesic which works in ¢ dffecert  * anfi sickness mediches [eg. melotlopramide, |

way from thuproten fo relieve paia and fever, dompgridoae} ) !
Nﬁ?md i us’;;j for the .&m,,c,fm,, calif of mild fa medicines fo thin the bloed or prevent cloiting

-

mudoraie poin tssocivied with migroine, headoche, if‘-g- wartorin
backoche, pesiod pair, denial pain, theumatiz and

muscular pain, pain of non-serious adhils, cold and fu
symptoms, sore throut and fever.

etrt stimulants (2.9, glyrorides)

megicines for high tholesterol fe.5.
cholestyramine}

divretics '[lo bl you pass waler]
medicines for high blood prassure

- -

2, Before you take Nuremol medisiies fo supprass the immune system (e,

Do not take Nuromol if you medtolrexale, cicosporing, tocrolimus} .

« qre dlready loking any other paracetamol » medicines for monig ¢r depression {e.q. [Hhism
containing product, or $58)

* gre taking any other pein relieving ?mduﬁs
including ibuprafen, high dose aspirin fabove

75my par doy), or other nonsteraidal anti

inflummatory dﬁ(i:%i NSAIDs} inchuding

|

|

1

:
mitfepristone {lor pregrancy ternination] :
HIV meditines jog. zidowding]. ;
Always seek the advice of your doctoror |
pharmacist before you take Nuromol with
|

|

|

{

3

4

cydg!clxxyggnas&iii fg) speciic inilﬁbiior:i other medicines,

* gre gllergic to ibuproten, paracelamsl o an . .

ofter ingrrgdieﬂts in l\guramul pa Y Yoking Nurqmql with fqnd

* arg dlemic & usp;rin or Mhar Nmm TC.‘ f&dﬂtﬁ ihe lf&éll}!ﬂﬂd GE sidE' GEEClS, 10‘(& Nurﬂmﬂ]
ainkillers with foad.

* hawe or ever hiod on vleer or bleeding in your

_ stomach or duoderum pswallbowal} Canlipued overleg
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Pregouncy and breastfsading

sk your dottor ar phormagist for advics halora tokin
any medicin. Do notioks i you are in the lost 3 months
of your pregnancy. Take speciol care if you ore in the
Fiest 6 months of pregruncy.

Nuramol may moke it more dilficslt ta become
pragnonl. lbuprofen belangs to a group of medicines
which moy impait fer'."tliv in woman. This is reversible cn
Slapping the medicin. You should infaem your docor i
you are planning to bacome Fregnan? or #you heva
problems bacoming pregnon.

3. How ta foke Nuromol
For ovat uso and For short term use nly.

Qnly use the mirimum effective doss for fhe shortest fime
hecessury to relieve your symptoms. You should not
take Nurome! forlonger than 3 days. 1 your
symploms worsen or persist, consult your docior.

zuke 1 tablet with water ond food, up fo 3 times o
day.

1enyve at least & hours between doses.

1t one tablet does notcontral symptoms, then a
maximum of 2 ablets may be foken up to three fives o
day, Do nof take mare than six tablets in any
24 hour period {equivolent to 3000mg Parocetarmal,

1200uwg luprofen o day).
Not for use by children ynder 18 yeors,

i you toke more Nuromol then you shauld
Immadicts medical advice should bs sought in tha
avant of on overdose, even i YOU fasl wa‘ﬂ, becouse
ot the risk of delayed, serious lvar domage.

if you forget to take Nuromal

Da not tuke o double dose fo make up for 4 forgoten
tose. If you fesgel totoke a dose, teke it o5 soon

15 you remember it and then loke the next dose

ot lecst & hours later.

4, Passible side effects

1ike all medicines, Nuromel can cotss side effects.
nlthough not evarybody gels tham.

STOR TAKING the medicine ond tell your
ductor if you experiente:

~ heartburs, indigestion

» signs of intestinal bleeding (savere stomath

" pri, vomiing blpod or uid with what loaks ke

¢ coften granules, blood in fhe stodls/mations, black

: tany staols) »

+ signs of inflammation of the braie lining sech
© o #ilf nock, headache, Feeling or being sick, fevar

: o leeligg disarisnioted

 signs of o severe ollergic rection {sweling of
; the fucs, Ion?ue ar theao, difficut breatking,

* watsening ef asthivo).

Other possible side effects

Common {occuss in less thon 1 in 10 people):

v stomoch pain or discomfort, fadfing or bring sick,

. diorhoea,

o higher lavels of livar enzymes {shown in bload tasts]

TK/H/2853/601/DC

Uncommaon {ocours in less than 11 100 peoplal:

+ headache and dizzinags, wind ond conslipafion, skin
rashes, swalling of the fate

* Reduchion in red blood cells nanber or incrsase in
platalats thlood clotiing calls] numbar.

Very rare loccurs in less fran 1 i 10,000 peoplel:

+ reduction in hlood cells {cnusing sore thrant, mouth
ulcers, Hieike symptoms, severa axhavsion
enexploined bleading, buising and nasabl:ee&s}

+ visual disturbonces, ringing irs the egrs, spinning
sensalion

» confusion, deprassion, hollucingiions

+ fotigue, generally foaling unwel

+ wovare skin reochions such s bligering

v kigh blood pressure, woler reterfion

v [iver problems {causing yellowing of the skin and
white of eyes}

* kidney problens Icausingi increesed of decrensed
usination, swelling of the ais}

« hear failure foousing brecthlessness, swellieri?}.

Medicines such as Nuramel moy ba asscioted with a

small ncrensed risk of hear alinck {"myotardial

infarcion”) or stroke. {See saction 2]

If any of the side effects gets serinus, or i you
notics unﬁ side effects not listed in this le
please te

[
your dottor or pharmacist, '

5, How 1o store Nuromol

l(aej) put of the raach and sight of children. This
medicnal product does nol require any spevial sierage
condifions.

Do nel use Nuramol oftes the axpiry date whick s stated
on the blister and the carton. The expiry dute refers fo
she last daty of shot mondk,

Medicines should not be disposed of via wastewater or
hotsehold woste. Ask yaur pharmacist how fe dispose
of medicines ne fonger required, These meosures wil
help to protec the environment.

&, burtherinformation

What Nuremol containg

* The aclive substences are iuprofen and
gamce!uspol. Fach filmeoated toblel contains
00 g of ibeprofen und 300 mg of
HICeamo
» The other ingredients are croscarmellose sodium
mic.focrysfalﬁne collulose, colloidal anhydraus siica,
magnesivan stearale, deotic ozid. Film coofing:
polyvinyl oloohal, finium dioxide, ale, muacrogel,
wﬁomsixsm aluminiu silicate {E553), polysorbote
ot Nuromol looks like
Neromol tablels ore white 1o offwtite, oval
shaped, flwcoated peorlgscent fblots marked |
with on identifying halix. They are availabie in :
blister packs conteiring 4 6,8, 10,12, 16, ¢
50, 24, 32 toblefs. Nof all peck sizes may be
1

licence holder : Reckisi Benckiser Healthears !

ﬁi(} b, Slough, SL 3UH, 0500 455 436
anu%oduredg by Reckitt Benckiser Healihcare !

Intemationel 1id Noﬁinghmrzj NGPO20R

This lanflet was fast approved in 0972010,

|

mnrketed. P
Markeling authorisalior holder and .
manulaetueer -
a

0
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Module 4
Labelling
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Module §
Scientific discussion during initial procedure

I INTRODUCTION
Based on the review of the data on quality, safety and efficacy, Poland aud the UK considered
that the application for Nuromol 200mg/500mg tablets could be approved. The product is
supplied by pharmacies and is indicated for the temporary relief of nuld to moderate pain
associated with:

« migraine

« headache
= backache
» period pain
« dental pam

= theumatic and muscular pam
« pam of non-gerious arthntis
» cold and fle sympioms

= sove throat and fever.

This application for Nuromol 200mg/500mg tablets is submitted as an sbridged application
according to Article 10.b of Directive 20¢1/83/EC, as a “fixed combination™ containing
200myg ibuprofen and 500mg paracetamol.

Ibuprofen, a propionic acid derivative, is a non-stervidal anti-inflammatory drg (NSAID)
which relieves pain and inflammation by the non-selective inhibition of prostaglandin
biosynthesis at the site of tissue igury {peripherally). Ibuprofen’s antipyretic effects are
produced by the ceniral inhibition of prostaglandins n the hypothalamus. At a maximum
daily dose of < 1.2 g ibuprofen predominafety acts as an analgesic and antipyretic.
Paracetamol is a weak inhibitor of eyclo-oxygenase (COX) 1 amd 2 in peripheral tissues and
has no significant anti-inflammatory activity. The analpesic and antipyretic properties of
paracetamol are thought to be mediated centraily, although tiic mechanisms involved are not
fully understood.

Thuprefen and paracetamol are both widely available non-prescription compounds taken for
the relief of pain and fever associated with well recopnised and self-timiting illnesses. The
efficacy and safety profile of ibuprofen and paracetamol are established and supported by
extensave chinical data.

No new non-clinical stadies were conducted, which is acceptable given that the product
contains widely-used, well-known active substances.

To support this application, five clinical studies that investigate the efficacy aud safety of
Nuromol 200mg/560mg tableis were submitted:

+ Pharmacokinetfic study NLOG02. An open-label, 4 way crossover, randonnised, single
cenfre stady in healthy volunteers to assess bioavailability of a two tablet dose of “Thuprofen
2606 mg and Paracetamel 500 mg fablet’ in eomparison to the single acfives.

+ Pharmacokinetic study NL0663. An open-label, rmdomised, repeat dose, two-way
crossover study in healthy volunteers to examine the steady state pharmacokinetics of 2 2
tablet dose of “Tbuprofen 200 mg and Paracetamol 500 mg tablet” two or fiwee times a day for
3 days.

2
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» Exploratory efficacy and tolerability study NLO408 in acute pain. A double-hind,
parallel-group, placebo-controlled randomised, siugle dose, two centre, modified factorial
designed study to compare the analgesic efficacy and tolerability of the concomifant use of 1
or 2 jbuprofen 200 mig tablet(s) and paraceianiol 500 mg tablet(s) with the single actives Zx
ibuprofen 200 myg and 2 x paracetanol 500 mg tablets) in the treatnent of adults experiencing
postoperafive dental pam.

« Pivotal efficacy and tolerability study NL0604 in acute pain. A double-blind, parallel-
group, placebo-controlled, randonised, single and rauitiple-dose phase, mmlticentre factorial
design, two-part study examining the amalgesic efficacy and folerability of 4 1 and 2 tablet
dose of “Thuprofen 200 mg and Paracetanol 300 mg tablet’, 1 x Ibuprofen 100 mg and
Paracetamol 250 myp tablet, I or 2 ibuprofen 200 mg fablets, and 1 or 2 paracetamol 500 mg
tablets in adults experiencing postoperative dental pam.

« Pivotal efficacy aad tolerability study NL0695 in chronic pain. A randomised, double-
blind, parallet group, multiple-dose 3-month study to examine the efficacy and tolerability of
I x ‘Thuprofen 200 mg and Paracetamol 500 mg tablet’, 2 x ‘Tbuprofen 200 mg and
Paracetamol S00mg tablet’, 2 x ibuprofen 200 mg eaplots and 2 x paracetawiol 500 mg
caplets, all taken three times a day, in commmnity patients with chronic knee pain.

For manufacturing sifes within the Community, the RMS has accepted copies of current
Mamfacturer Authorisations issued by inspection services of the Competent Authorities ag
certification that acceptable standards of GMP are in place at those sites.

For manufacturing sites outside the conmmunity, the RMS has accepted eopies of current
GMP Certificates or satisfactory inspection snmmary reports, ‘close-out letters” or *exchange
of information” issued by the inspection services of the competent anthosities (or those
countries with which the EEA has a Mutual Recoguition Agyeernent for their own tersitories)
as certification that acceptable standards of GMP are in place at those non-Cosununity sites.

The RMS considers that the pharmacovigilance system as described by the applicanf fulfils
the requirements and provides adequate evidence that the applicant hes the services of a
qualified person responsible for pharmacovigilance and has the necessary means for the
notification of any adverse reaction suspected of occurring either i the Community or in 2
third coumtry.

The Marketing Authorisation Holder has provided an adequate Risk Management Plan

(RMP) stating that all identified yisks require routine risk minimisation measures ouly. No
additional risk mimmisation measures are required.
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j18 ABOUT THE PRODUCT
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Name of the produet in the Reference Member State

Nuromol 200mg/500mg tablets

Name(s) of the active substance(s} (ININ)

Tbuprofen (200nig) and Paracetzmol
{500mg)

Pharmacotherapeutic classification

Muscaloskeletal systein, anti-inflammstory

{ATC code) and antirhesmatic products, non-steroids,
propionic acid derivatives. Touprofen
combinations (MOLAES1)

Pharmacenticat form and sength(s) 200mg/500mg Film-coated tablets

Reference sumbers for the Decentralised Procedure UK/H/2853/001/DC

Reference Member State United Kingdom

Member States concemed Poland

Marketing Authorisation Numnberis} PL 00053/0579

MName and address of the authorisation holder Reckitt Benckiser Healtheare (UK) Ltd
Slough, Berkshire
SL13UH
United Kingdom
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I  SCIENTIFIC OVERVIEW AND DISCUSSION
JIL1 QUALITY ASPECTS

S. Active substance
Ihuprofen

INN/Ph.Euwr name:  lbuprofen
Structuaral formula:

Molecular formula:
Appearance:
Molecular weight:

Paracetamol
PNN/Ph.Fur naime;

Chemical name:

Structural fornmla:

Molecular forimala:
Appearance:

Molecular weight:

M. CHy

2
e

o

OHs T “GOH ang enantiorier

N

Hf}C’r . WL
Ci3HsQe

White odourless crysialline powder or colourless erystals

2063

Paracetamol

Acetazmnophen
or N-Acetyl-p-ansnophenol
or N-(dhydroxyphenyl)acetamide

CsHpNO,
white, free-flowing easily blendable powder.

151.2

Ttmprofen and paracetaniol comply with their European Pharmacapoeia monographs.

Al aspects of the manufacture of the active substances ibuprofen and paracetamol from their

starting miaferials are coufrolied by a Certificate of Suitability.

An appropriate retest period has been proposed based on stability data submiited for the

active subsiances.

Appropriate specifications arg provided for the active substances, with suitable test methods

and limits. The methods of testing and limits for residual solvents are in conyphance with
cuirent puidelines. Bafch analysis data are provided and comply with the proposed

specifications.
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Appropriate proof-gf-structure data have been supplied for the active phanmaceutical
ingredients. AH potential known impurities have been identified and characterised. Suitable
Certificates of Analysis have been provided for all reference standards used.

Appropriate stability data have been generated showing the active substances to be physically
aud chemically stable drugs, and supporfing appropriate retest periods.

P. Medicinal Product

Ofther Ingredients

The other ingredients in the tablet are the pharmnaceutical excipients croscarmellose sodium,
microerystailine cellulose, colloidal anhydrous silica, magnesium stearate, stearic acid

The ingredients in the tablet film-coating are polyvinyl alcohol, titantum dioxide, falc,
macrogol, potassinm aluminium silicate {E555) and polysorbate.

Al excipients coruply with their relevant European Pharmacopoeia motographs.

None of the excipients confain materials of amimal or lmeman origin.
Ne genetically modified organisms (GMO) have been used in the preparation of this product.

Pharmaceutical Development
The objective of the developent programme was to produce a “fixed combinatios™ product,
which is a combination of 200mg of ibuprofen and 500mg of paracetamal.

The applicant has provided a suitable product development section. Justifications for
the use and amounts of each excipient have been provided and are valid. Comparative
diszolution data was submitted for the product, pre and post encapsulation,
demonstrating encapsulation had a negligible effect.

Manufacturing Process

Sstisfactory batch formmiae have been provided for the manufacture of the prodact, along
with an appropriate account of the manufacturing process. The manufacturing process has
been validated with pilot-scale batches and has shown satistactory results. The applicant has
provided a commitment o submit process validation data for future commnercial-scale batches
of the fmished product.

Finished Product Specification 7

The finished product specification proposed for the product is acceptable. Test methods have
been described and have beent adequately validated, as appropriate. Batch data have been
provided and comply with the release specification. Certificates of Analysis have been
provided for any working standards used.

Container-Closure System
The product is packaged in Opaque, white blister pack composed of polyvinyl chloride (PVC)
and polyvinylidene chloride (PVdC), heat-sealed to aluminium foil.

The product is available in packs of 4, 6, 8, 10, 12, 16, 20, 24, 32 film-coated tablets.
Satisfactory specifications and Certificates of Analysis have been provided for all packaging

components. All primary packaging complies with the Enropean Pharmacopoeia and relevant
regulations regarding use of materials in contact with food,
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Stability of the product

Stability studies were performed on batches of the finished product in the packaging proposed
for marketing and in accordance with current gnidelines. These data support a shelf-hfe of 3
vears for an unopened sachet with no special storage conditions.

Summary of Product Characteristics (SPC), Patient Information Leaflet (PIL}, Labels
The SPC, PIL and labelling are pharmaceuticaily acceptable.

User testing results have been submitted for the PIL for this product. The results indicate that
the PIL is well-structured and organised, easy to understand and written in @ comprehensive
manner. The fest shows that the patients/users are able to act upon the infornmation that it
contains.

MAA forms
The MAA form is pharmacentically satisfactory.

Expert report
The pharmaceutical expert report has been written by an appropriately qualified person and is

a suitable smmmary of the pharmaceutical dogsier.

Conclusion
The grant of a Marketing Authorisation is recommended.
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IIL2 NON-CLINICAL ASPECTS

The pharmacodynamic, pharmacokinetic and toxicological properties of ihuprofen and
paracetamol are well known. As both paracetamol and ibuprofen are widely used, well-
kuown active substances, and have been extensively co-administered and safely used m
fumans For a long period of time and the safety well documented, the applicant has not
provided additional studies and further studies are not required.

The non-clinical expert report is based on liferature sources and has been written by an
appropriately qualified person.

Tt is anticipated that this product will increase the amount of paracetamno] and ibuprofen
excreted into the envitonment as this product will *cannibalise’ the current sales of Nurofen
and take market share away from that of other competing NSAID products. Therefore, in
accordance with EMRA/CHMP/SWP/4447/00 - Guideline on the Environmental Risk
Assessment of Medicinal Products for Hhunan Use, the applicant has provided a satisfactory
Phase I environmental sisk assessment (ERA) report.
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IIL3 CLINICAL ASPECTS

This assessment report represents an evaluation of the key elements of the information
pravided by the company in the dossier. To support the application, five clinical studies that
investigate the efficacy and safety of Nuromol 260mg/500mg tablets were submitted.

CLINICAL PHARMACOLOGY

Pharmacekinetics

The clinical pharmacokinetic programme was designed to investigate the singie dose
pharmacokinetic parameters of ‘Thuprofer 200 mg and Paracetaniol 500 mg tablet’ m
comparison to ibuprofen and paracetaimol single actives and to confirm that there was no
pharmacekinetic drag-drug interaction. In addition, study NL0G603 was performed to
investigate the steady state pharmacokinefics of the fixed combination product, fo confirmn
that there was no drug accumulation, and to support the desing interval of “Touprofen 200 g
and Paracefamol 500 mg tablet™.

Study NL0602

An open-label, 4 way crossover, randomised, single centre study in healthy volunteers to
assess binavailability of a two tablet dose of “Tbuprofen 200 mg and Paracetamol 500 mg
tablef’ in comparison to the single actives. The secondary objective was to examine the
effects of food on the single dose pharmacokinetic profiles of the fixed combination of
ibuprofen and paracetamol.

27 healthy volunteers (16 male and 11 female, aged 18 - 57 years) received a single dose of:
Treatment A: 2 x ibuprofen 200 mg tablets

Treatment B: 2 x paracetamol 500 mg tablets

Treatment C: 2 x ‘Thuprofen 200 mg and Paracetamol 500 mg tablet’ in the fasted state
Treatment D 2 x “Thuprofen 200 mg and Paracetamol 500 mg tablet’ in fhe fod state

The study medication was given in random order on four separate occasions with a 3-7 day
washeut period between each medication.

The wash out period represents over 18 plasma half lives of ibuprofer: and paracetamol
praviding ample opportanity for the subjects to recover. Prios to receiving the study
medication the subjects fasted overnight, at the clinic, for approxiinately 10 hours and the
randomised treatment was given the following day. For the fed treatment subjects ate a
standard hish-fat breakfast 30 minutes prior to administration of 2 x “‘Ibuprofen 200 mg and
Paracetamol 500 mg {ablef’.

Bleod samples were taken for analysis of ibuprofen and paracetamol concentiations before
dosing, and at 5, 10, 20, 30 and 40 minutes and 1, 1.25, 1.5, 2, 3, 6, 9, and 12 honrs post dose.
The primary variables derived from plasma ibuproten and paracetamol concentrations for
each treatment were O, AUC o1 AUCq s, tuax, a0d by, and Kel.

Pharmacokinefic data from 25 subjecis was included in the analysis. One subject withdrew
consent afler receiving two doses and another subject was withdrawn because of incorrect
dosing. These data werz excluded from the analysis as they were incomplete.

Following logarithmic transformation Cpux, AUCys and AUCq ¢ values were subjected o an
analysis of variance {ANOVA), mcluding terms for sequence, subject nested within sequence,
period and treafment. The validity of all analyses was assessed by inspeetion of residual plots
and the Shapiro-Wilks test for normality. Confrasts between each pair of treatments (feast
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square means) were performed with 90% confidence intervals (CT) for the difference between
treaiments constructed using residnal mean square error obtained from ANOVA. The point
and interval estimates were back fransformed to give estimates of the ratio of the geometric
least squares means and the corresponding 90% CIs. tyax was analysed between each pair of
treatments using a paired t-test. Additionally, 95% nou-parametric confidence irterval was
constructed for the meedian difference in ty,, values based on the Hodges-Lélnnam estimates.

All 27 subjects who were enrolled, randonised and dosed were inclnded in the safety data
review, along with the vital signs and changes in laboratory values.

The results for each active were as follows:
Ibuprofen (fasted)

Table 3 Comparison of the ibuprofen single dose pharmacokinetic parameters
of ibuprofen 200 my tablet (Treatment A} and ‘lbuprofen 200 mg and
Paracetamol 500 my tablet’ {Treatment C) {fasted)

2 x ‘huprofen 200 mg and 2 3 huprofen
Paracetamol 5806 nig tablet’ 200 mg tablet
{Treatmett C) {Treatment A} Ratio {%}) 8%, Ct
G (g LY 3146 3013 104.29 99,80 — 11341
AUC {pgimLihy” 116.51 108.50 107 .04 103.20 - 111.71
ALICn 1y {pofmlihg® $148.82 111.06 16.68 103.26 — 110.85
Median 05% Ci for difference
Difference

I (min,i” 1 75 75 7.5 {p= 04870 -160-375

* Becnietric LS Mean; ¥ Median; © Witcaxon Malched Pairs Test

Paracetamol {(fnsted):
Table 4 Comparison of the paracetamol single dose pharmacokinetic
parameters for paracetamcl tabiet (Treatment B} and Tbuprofen 200 my

and Paracetamol 500 myg fablet’ (Treatment C} {fasted)

2 # “thaprofen 200 mig

and Faracethmol

2 » Paracetiimod

500 mg tablet’ H00 mg tablet
{Treatment C) {Treatmen B) Rztio {%) 80% Ci
Cimas (0. ML) 17 58 18.88 104.14 8130 - 118.76
ALy, (ugfmLhyT 5027 4820 104,10 100.0% ~ 108,25
AUCq o (pgfLih)® 5285 50,62 104.60 100.56 - 108.92
Modian Difforence | 95% CI for difference
b {10 | an | 40 5.0 {p = 0.0386)° ~20.0 - 0.0

* Geomestic LS Mean; ® Median; © Wilcoxon Matchad Pairs Test

¥ed versns Fasted ; Combination tablet

2%
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Table § Comparison of the pharmacokinetic parameters for ‘tbuprofen 200 my
and Paracetamol 300 mqg tablet’ (fed: fasted)
thuprofen Fed luprofen Fastad
Treatmant 0 {Treatment <) Ratio (9%} gh%s <
Ciyyas {2D.MLY 2403 aide T6.38 70.25 - B3406
AiCas {Hgimb/n)® 101.82 148.61 otz BA4.CG - B0 49
AUCy L (pgimLhy 108.04 118.82 RA.Z5 2614 ~92.48
85% CF for
Muedian Diffaronon diltaranes
| . {min}” 120 75 25.0 {p = G.O783) G.0--450
Paracatamnt Fed Paracataniol Fasterst T
{Treatment D} {Treatment C} Reata (%} 0% C1
Coaeg (G IOET 0.7 17.58 80.02 §3.43 — 69.46
Al {prmLin)y® 45, a5 50,27 G A 87.38 ~ 6454
AUC4: tRgimLin" 8472 52,05 o201 8A.46 — ¥6.71
95% Gt for
Madian Differencea difarancy
e (FOH)E an 30 58,0 (p=0.0003§ WO-800

* Geommatiic LS Mean: * Median; © Wikcoxon Mastehed Palrs Test

The rate of absotption of ibuprofen and paracetamol from “Tbuprofen 200 mg and
Paracetamol 500 mg tablet” is delayed following administration after food. The applicant
concludes that the overall extent of absorption, as measured by area under the plasma
concenfration curve, for ihuprofen and paracetanol is bivequivalent for “Ibuprofen 200 mg
and Paracetamol 500 myg fablet” in the fed and fasted state.

rofen and paracatamel plasma: ﬁ.'{”‘_"-?ient_rgﬁnn curvess for

Figure 3 .
G i AR Pasiselamol 800 Mg tablet” - el Tréatment D).

" vhas: St tiidmen e

5. & (N
Al B

i e 4 Firaetamat

The extent of absorption is clearly not equivalent, as evidenced by the lower Cpey for both
actives achieved in the fed state compared with the fasted. The curves in the graph above are
obviounsly quife different. However, if is agreed thaf the preparations are bicequivalent m the
fasted state. The effect of food is reflected with an appropriate warning in the SPC to the
effect that this tablet should be faken with due regard to meals.

The stady confirmed:

. The lack of pharmacokinetic drug-drug interaction between ibuprofen and
paracetaniol

. Confirmed the effects of food on the pharmacokinetic profiles of ibuprofen and
paracetamol.
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Study NLOGO3
An open-label, randomised, repeat dose, two-way crossover study in healthy volunteers to
examine the steady state pharmacokinefics of a 2 tablef dose of *Ibuprofen 200 mg and
Paracetamol 500 mg iablet’ two or three times a day for 3 days to suppert the posology.

26 Lealthy adult subjects (17 male and 9 female, aged 20-59 yeas) were randomised fo
receive repeat doses of 2 X *Thuprofen 200mg and Pacacetanol 500mg tablet”
Treatment A: Twice a day (administered at 07.00 and 19.00)

Treatment B: Tluee times a day {administered at 17.00, 15.00 and 23.00)

Both beatments were taken on fwo separate occasions with a 3 to 7 day washout period
hetween each {free day treatment period. The washout period represents over 18 plasma half
lives providing ample opportunify for the subjects to recover. Subjects remained in the clinic
ovemight for 4 nights and were provided with 2L of non-carbonated water ta drink each day.
Water was restricted for an hour before and for 2 houss after each dose except for the water
provided with each dose. Subjects were provided with their meals at approximately the same
times for both dosing regimes; breakfast at 09.00, hnch at 12.00, dinner at 17.00 and a snack
at 21.00. Subjects were allowed to Jeave the mnt on Day 3.

Prior to the first dose subjects fasted overnight, at the clindc, for approximately 10 howrs and
took the randomised treatment the following day (Day 2) and blood samples were taken
before dosing, and at 10, 20, 40 and 50 winutes and 1.5,2, 3, 6, &, and 12 hours post dose for
pharmacckinetic analysis on Days 2 and 4. In addition firther samples were collected for
twice daily regimen before adminisfration of both doses on Day 3 and at 13, 14, 16, 20 and 24
howrs post-dose 1 on Day 4. Whereas for three fimes a day regimen additional sanples were
collecied before adeinistration of dose 3 on Day 2, betfore administration of the three doses
on Day 3 and at 16, 17, 18, 20 and 24 howrs post-dose 1 on Day 4. Samples taken at 12 hours
for twice daily regimen and 8 and 16 hours for three fimes a day segimen were trough
samples.

The primary phannacokinetic variables for each dosing regimen were area under the plasma
conceniration curve: AUCO-t (at the last measurable concentration), AUCq;ur, AUC,y (fora
dosing level); plasma concentration: Cng (maxirawn), Co (miinian}, Cy, (average),
fluctuation {{ Crum-Cain ) Cov) and swing {] CuCimin} Crain) 286 tr Tor ibuprofen and
paracetamol.

Logarithmically fransforined trough values on Days 2, 3 and 4 were used to determine
whether steady state had been reached for hoth treatuzents. The point estimates were then
back-transformed to give estimates of the rafios of the geometric means and the
corresponding 95% CI. Paired t-tests were also used for each treatment.

Following logarithmic fransformation Cpgs and AUCq. values on Day 4 were subjected to an
analysis of variance (ANOVA) including terms for sequence, subject nested within sequence,
period and treatnent. For comparison, point estimates and 90% CI for the difference between
treatments were constructed using the residual mean square error obtained from the ANOVA.
The point and interval estimates were then back-transformed o give estimates of the ratios of
the geometric least squares means and the corresponding 90 CL

Additionally, logarithmic AUCtan on Pay 4 and AUCO-inf on Day 2 were subjected to an
ANOVA {by treatmenf), including terms for sequence, subject nested within sequence and
day. For comparison, point estimates and 90% C1 for the difference between Day 4 and Day 2
were constructed using the residual mean square etvor obtained form the ANOVA, for each
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treatment. The point and interval estimates were theu back-transforined fo give estimates of
the ratios of the geometric least square means and the corresponding 90% CL

Phamuacokinetic data from all 26 subjecis were mcluded in the analysis.

Analysis of minimun: plasina concentration (G o frough) data for ibuprofen and
paracetamol at the same time of day did not reflect any sipnificant differences for ibuprofen
(Table 9). However, there was an apparent difference betwezn paracetamol values on Day 2
and Day 3. There was no statistically significant difference befween Day 3 and Day 4
pazacetamol values, confinming that steady state had been achieved.

Tahla 9: Comparison of ikuprefen and paracetamol Cuin data chtained at the
same time of day for twice and three times a day dose regimen
Day/ Sal‘l.lpﬂliﬂ Time LS Geomotric Mean
Reginen nomparison Ratic 95% C1 for Ratio g~ valus
fhuprofen
Ywice a day D3, 12h e, DI, 128 D.oBs 0.873 = 1198 0.3847
(Treaumant A} 4, Chve. D3, Ok 0.063 0.81G — 1,992 n.a584
] [, 8hve, D2, 81 [Xoey 0.774 — 1.052 0.4915
T';'{.’;;‘;:‘fm’;f" 3, 16k ve, T2, 181 0995 £.855 - 1.459 0.9847
D4, Ch va. D3, O 1.052 0.665 « 1,208 D.0883
Paracétamol
Trsion & day D8, 1ahve OZ, 120 ) 343 421 — 1.484 6004
(Treatment A3 D4. Chva. D3, Gn 4054 0.851 —1.050 22454
! 03, 8hyvs, 02, 8h +4.3856 4.252 - 1.487 0,600
T gy T | D2 tenve. 02 16h 1.083 0.558-4.435 03323
03, ohvs, D3, 00 |.8a7 0.795 ~ Q845 c.o013

The mean plasma concentration {AUCg.m) ot Day 4 for ibuprofen and paracetamol after
fwice and three times a day dosing were comparable to the first dose on Day 2, (AUCq ms)-
The least square geometric niean ratios and the associated 90% CI fall within the range of 80
— 110%. In addition, the mean peak plasma concentrations (Cpx) after single and repeat
dosing of ‘Tbuprofen 200 mg and Paracetamol 560 mg tablet” are also comparable.

Table 11: Comparison of the ihuprofen and paracetamol pharmacokinetic
parameters after twice and three times a day dosing

Treatment Regimen Bay 4, AUC:,. I Bay ¥, AUCa Ratlo (%) 0% Confidance intarval
LS Geometric Mean

ibuprofen
Twioz & day (Treatment A) 115.85 128,33 99.28 8643 - 84,28
Three times a day {Trealment B) 1230 12082 8#4.50 3315 - 8R.8G
Faravetamol
Twice a day (Freatrnent A} 5020 47 54 1580 101.82 ~ 10840
Thrae times a day (Treatmert B} 49.48 5060 e §3.36 - 10243

The ey 4110t values for both ibuprofen and paracetamol were similar for both treatment
repinens. Com values for both ibuprofen and paracetamol were higher following the thuee a
day dosing regimen (Treatment B) compared fo twice a day (Treatment A). There was
therefore less fluctuation and swing with ibuprofen and paracefamol plasoa concentrations
following three times a day dosing compared to twice a day dosing. AUCq. values for
tbuprofen and paracetamol were higher following three times a day dosing compared to twice
a day dosing, however AUC,,; were similar for both dosing regimens. The three fimes a day
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dosing reginen of ‘Touprofen 260 mg and Paracetamol 300 mg tablet’ provided more
consistent therapeutic plasma concentrations of thuprofen and peracetamol compared to twice
daily dosing without the risk of accummiation.

cam« tﬂ'm cw Ww‘ S-W§hﬂ ﬂmﬂ ) éwc{w fom {h‘}
fpgimb) 1 {ughall | jpeledd uen {giml b | (el i
Hsuproten — Repent Tiose Day 4 Mean (£ 810
Teeadment AC KX %3 0. 851 344 B247 23473 1883 1 56°
EA .42 {180 f.85) 45,22} 70 B2 :
Treatnwnt B J565 2584 1169 22 4.5 F8.60 114.28 3 4
{7325 - {4.24% $733 {150 {R.32% {#E T {FXTH *
Baracetomot - Repeat Dose Day 4 - Fean (£ 8D}
Traboent & 165.0% 74 £ 07 382 iy 467 g1y o567t
{514} 0 358 {388 18 FHE {5 {75.19) {i2 85 §
Traatment B JREY JE HB5 247 IR 144 Bty B gar
{578} . {188 BED {375} (30,70 {1370 :

However, the Cua (frough) values after three times daily dosing were higher relative to twice
daily dosing (3.7 and 2.5 times for fbuprofen and paracetamod, respectively) and the overall
extenf of absorption was 1.4 times greater. The thuee times daily dosing regimert could be
considered therefiore to provide a more consistent exposure o therapeutic plasnia levels of
ibuprofen and paracetamol with less fluctuation which might confer more cousistent pain
relief for the patient.

This study supports:
« That a steady state has been reached and there is a lack of accamulation of ibuprofen
and paracetanmol.

s+ The posotogy for “Thuprofen 200 mg and Paracetamol 500 mg tablet’ of one tablet fo
be taken every G to 8 howrs with a maxinnun of three tablets in a 24 hours peried.

Pharmacokinetic Conclusion :

There is no apparent pharmacokinetic drug-drug interaction between ibuprofen and
paracetamol as evidenced through the demonstration of bicequivalence fo the actives when
given atone. There is considered to be a significant food effect, the Coax and Ty being
reduced and lenpthened respectively in the fed state. This has been reflecied accordingly m
the SPC.

Repeat dosing with 2 x *Thuprofen 260 mg and Paracetamol 500 mg tablet” 2 or 3 fimes a day
for 3 days was not associated with drug sccunmilation, steady state being reached after 4 days.
Lower peak to trough variability is seen with a three-times-a-day posology, and this dosmg
regimen 18 supported.

These data can be extrapolated to the 1 fablet dose of ‘Thuprofen 200 mg and Paracetamol 500
g iablet’ as the pharmacckinetic of ihuprofen and paracetamol are these doses ave linear.

Pharmacodynamics
No new pharmacodynamic dafa has been submitted and is not required.
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EFFICACY

The efficacy of ibuprofen sud paracetamol alone in the trestment of acute pain has been
established through well controlled, randonised clinical studies. In accordance with
CPMP/EWP/612/00 guidance on the investigation of medicinal products for the treatment of
pociceptive pain a pivotal study has been conducted in a well characterised acute paim nodel
to confirm the efficacy of “Thuprofen 200 mg and Paracetamol 500 my tablet’ and establish
superiority over the single actives. In addition a eonfirmatory pivotal efficacy and tolerability
study was condueted in » chrouic pain model.

The clinical programine inclnded three randomised, double-blind, parallel group efficacy and
tolerability studies (NL0408, NL0604 and NL0605). The exploratory study (NLO408) and the
pivotal study (NLOS04) both were of a factorial desigu aud placebo-controiied. The pivotal
study NLO60S was an active controlled stinly.

Exploratery Study NL0408

A donble-blind, parailel-group, placebo-controlled randomised, single dose, two centre,
modified factorial designed study to compare the analgesic efficacy and tolerability of the
concomitant use of 1 or 2 ibuprofen 200 my tablet(s) and pasacetamol S00 mg tablet{s} with
the single actives (2 x ibuprofen 200 mg and 2 x parscetamol 500 mg tablets) in the treatient
of adulfs experiencing postoperative dental impaction pain.

The exploratory study was conducted with corumercially available treatments of profen
(Advili® tablets) and paracetamol {Tylenol® Extra Strength caplets) taken concomitantly.

The primary cbjective was to compare the analgesic efficacy using standard outcome
meastres of pain infensity, pain relief, onset and offset of relief, and a subject global
assessment. Planned enrolment for each centre was between 80 and 150 subjects to achieve
balanced randomisation between the two centres. A total of 234 subjects were enrolied and
randomised into the study (82 at Site T and 152 at Sife 2). The majorify were females
{74.4%), and the ynean age was 20.8 years (range: 16-31 years). Subjects underwent surgical
removal of three or four impacted molar teeth, (two of which had to be mandibuiar impacted
molars requiting bone removal) with a fotal score of' 9 or greater on the impaction grading
scale, under local anaesthesia with conscious sedation nsing standard surgical and sedation
techniques. A total of 222 subjects completed the study.

Subjects at each site were stratified by sex and baseline pain intensity. After surgery, subjects
rated their pain intensity using a categorical scale and a 100 mm visual analogue scale {VAS).
When the pain intensity was rated by the subject as moderate to severe (equal to or greater
than 50 mm on fhe VAS), the subject was randomty allocated in a 2:1:2:1:1 ratio to the
following five reatiment groups:

» 2 x thuprofen 200 mg tablets plus 2 x matching paracetamol placebao tablets

» 2 X paracetamol 500 mg tablets plus 2 x mafching ibuprofen placebo tablets

+ 2 x ibuprofen 200 g plus 2 x paracetamol 500 mg

» 1 x Tbuprofen 200 mg plus 1 x paracetamol 500 mg plus 1 x matching ibuprofen and 1x
matching paracetamol placebo tablets

« 2 x matching ibuprofen and 2 x maiching paracetamol placebo tablets

The 2:1:2:1:1 treatment ratio was used because the mest difficult comparison was anticipaied

to be between tle mast effective treatments, i.e. *concomifant ibuprofen 400 mg and
paracetamol 1000 mg’, and ibuprofen 400 mg,
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Subjects were retained in fhe centre for approximately 10 to 17 hours, including the time
before and atter surgery and the 8-bour post-dose study period during which pain and safefy
assessments were performed. Subjects returned for a postoperative visit 5 to 12 days after
SUIgery.

The primary efficacy endpoint, SPRID0-8 (the swum of the pain intensity difference and the
pain relief score 0-8 hours) was analysed using an analysis of covariance {ANCOVA), with
factors for freatment, study site and sex, and baseline pain intensity. Comparisous between
the treatutents were assessed at & 2-sided alpha of 0.05. A 95% confidence interval (CI) for
the pairwise differences between the two groups was calculated for the parameter estimafes of
the fitted model. No adjustments for multiple pairwise comparisons were performed.

Pairwise freatment comparisons were made for each of the continuous secondary efficacy
variables. These analyses were carried out nsing ANCOVA,; all models included treatment,
study site, sex, and baseline pain intensify as factors, and the basetine value for the response
variable of interest where appropriate. Where endpoints were agpregated over several
timepoints, these were caleutated using area-under-the-corve (AUC) as per the primary
enidpoint.

Differences between freatment groups assessed by time-to-event parameters were assessed
using s Cox regression analysis; treatment, sfudy site, sex, and baseline pain mtensity were
included in each of the models. The relafive risk and associated 95% Cls were calenlated for
the pairwise comparisons.

For binary endpoints, differences between the treatment groups were assessed using logistic
repression, with factors for treatment, study site, sex, and baseline pain intensity included.
The odds ratios and associated 95% Cls between the treatment group comparisons were
calenlated.

Primary Efficacy Endpeint

‘The primary population was the intention-to-treat {ITT) populaiion. The term for freatment
group (p < §.0001), for gender (p = 0.014) and baseline pain intensity (p = 0.0001) were
statistically significant. The results of the pairwise freatment comparisons performed for the
primary endpoint {SPRID0-8) are presented below. The per-protocol population excloded 8
subjects. All comparisons reflected those reported for the ITT analysis.

The resulfs show that ‘concomitant ibuprofen 200 mg and paracetamel 300 mg’ (e.g. 1 x
‘Thuprofen 200 mg and Paracetamiol 500 mg tablet™) was statistically significantly supersor to
paracetamol 1000 mg alone, and placeba, but not to ibuprofen 400mg alone. ‘Conconitant
ibaprofen 400 mg and paracetamol 1000 ing’ was statistically significantly superior to
‘concomitant ibuprofen 200 mg and paracetamol S00 mg’, placebo, ibuprofen 400 mg alone
and paracetamol 1000 mg alone:

as
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Primary Endpoint 8FRID 0-8h — pairwiss freatmant comparisens: *

‘Gancomitant ibuprolen

2060 my and paracetamaol {buprofen Paracstiamoi
Treatment greup 500 my' Placebo 400 mpg 1000 myg
*Concemitant ibuprofen 200 myp and - 0. 0001 N3 g.02u67
paracetamol 500 my’ vs,
‘Concomitant ibuprofen 400 my and 0.0256* <0.0001% <0,00017* <0.0001
paracetamol 1000 vy’ vs.
placebo ve. <0006 - <0.0001"" 000Gy

Key: SPRID 0-8 h = sum of the pain injensity difference and the pain relisf score 0-8 hours. ® Al statisticsl comparisons are
in favour of the higher-tose treatment; * p € 0.03, ™ p < 0.01, ™* p < 0.00%: NS = not statisizally significant

For PRID (mean pain relief and pain intensity difference) ‘concomitant ibuprofen 200 mg and
paracetamol 500 mg’ {e.g. 1 x ‘Tbuprofen 200 myg and Paracetamnol 500 myg tablet”) was
statistically significanily superior compared to:

* Placebo at all time points.

» Paracetsinol 1000 mg alone from 2 to 4 hours post-dose

» Thuprofen 400 mg alone for the first 30 minutes post-doze

“Cancomitant ibuprofen 200 mg and paracetamol 500 mg’ was not statistically significantly
different to ‘concomitant ibuprofen 400 mg and paracetamol 1000 mg’ for the first 4 hours
post-dose. From 4 to § howrs post-dose the high dose combination was statistically
significantly superior to the lower dose.

Nicrt Do Rofid siut Patn Siviensity Ditfetince RID)

The study confirmed that:

» ‘Concomitant ibuprofen 200 mg and paracetamol 500 mg’, {e.g. 1 x ‘Tbuprofen 260
mg and Paracetamol 500 mg table”) was a more effective analgesic than paracetamol
1000 mg, but was sot statistically significantly different to ibuprofen 400 mg alone
the treafment of moderate to severe acute pam.
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« ‘Concomitant ibuprofen 200 mg and paracefaniof 500 mg® was more effective than
placebo for ali efficacy measures.

»  ‘Concomitant ibuprofen 400 mg and pavacetamol 1000 mg’ was a more effective
analgesic than ibuprofen 400 mg alone, paracetamol 1000 mg alone and placebo.

« The efficacy data demonstrates a clear dose response befween ‘concomitant ibuprofen
400 mg and paracetamol 1000 mg’ aud *concomitant ibuprofen 200 mg and
paracetainol 500 mg'.

The Pivotal Studies

The pivotal studies (NLOG04 and NLOG60S} were conducted with the fixed combination
product *Thuprofen 200 mg and Paracetamol 500 ng tablet”. The reference products in
NLD604 were the single actives ibuprofen {Advil® iablets) and paracetamol (Tylenol® Extia
Strength caplets). The reference products in NLOGOS were single actives thuprofen
(Murofen® caplets) and paracetamol (Panadol® caplets).

Studies NLD40E and NLO604 were conducfed using the post-operative dental pain model. The
extraction of the third molars it the most conmnon surgical procedure performed in oral
surgery practice. Although after surgery, patients can suffer from swelling, bmising, dry
socket and a limited ability to open their mouth. the main cotaplication is pain.

Post-operative dental pain is a validated pain model that is a widely accepted and nsed
methodology o evaluate and compare analgesie efficacy. The model is robust as it produces
moderate to severe pain that is predictable in character, duration and intensity. In addition, the
model is sensitive and has a proven yecord of separating treatments from each other and
placebe. The post-operative dental pain model has been widely used to assess and comypare
the efficacy of ibuprofen and paracetsmol.

Key advantages of the post-surgical dental pain model are population homogeneity {generally
young adults in good generat health), it is elective, sorgery s localised utilising a consistent
technique and is penerally completed within 30 minutes. Pain onset is usnally withm 1-3
hours of the surgery and Iasts for several hours. Almost all patients will elect fo fake some
form of pain relief.

Pivetal Study NL604

A nulticentre randomised, double-blind, parallel-group, placebo-controlled, factorial
designed study examining the analgesic efficacy and tolerability of three fixed combination
doses of ibuprofen and paracetano] in adult dental pain following third molar exivaction. This
was a two-part study. Part 1 was a single dose phase where efficacy was assessed following
the First dose of study medication to show the factorial effects of the fixed combinations, i.e.,
the single actives contribution fo the overall effect of the fixed combination and dose-
response. Part 2 was a mulfiple dose phase to assess the efficacy and tolerability of the fixed
combinations. Safety and tolerability was assessed thronghout Part 1 and 2 of the siudy.

The following fixed combination doses were selected:

« Ibuprofen 400 mg and paracetamol 1000 mg (2 x ‘Ibuprofen 200 mg and Paracetamol 50(
mg tablet”)

« “Thuprofen 200 mg and Paracetamol 560 mg tablef’

» Thuprofen 100 mg and Paracetamol 250 mg tablet

The following reference products were selected:
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» Thuprofen 400 mg {as 2 x ibuprofen 200 mg tablets)

« Thuprofen 200 mg tablet

« Paracetamol 1000 mg (as 2 x paracetamol 500 mg tablefs}
* Paracetamol 300 mg tablet

Placebo tablets were identical fo the respective study medication.

The following measures were used to assess efficacy: Pain intensity (PI) categorical and VAS
measurements, pain relief (PAR) categorical measurements, ‘pain half gone’ categorical
measurement, ‘perceptible’ and “meaningful pain relief” using the two-stopwatch methed,
*qubjects’ overall agsessment’ on a categorical scale, and a comparison assessment of the
subjects’ opinion of the medication faken in Payt 1 compared to Part 2.

Part 1 (Single Dose Phase) Primary Objective

The primary objective was to show the factorial effects and dose response of the combination
of ibuprofen and paracetamol by comparing the fotal analgesic effect, peak analgesic effect,
onset and duration of action, and the subject’s overall assessment of the study medication
with ptacebo and the single active reference products.

Subjects were randomly allocated to one of the eight treatment groups and instracted fo take
their assigned study medication once their rated pain intensity (I} was “moderate” to
“severe” and their visual analogue score (VAS) was equal fo or greater than 50 mim.

Subjects were monitored wutil a second dose of study medication was taken (fhe first dose of
Part 2).

Part 2 {Muiltiple Dose Phase} Primary Objective

The primary objective was fo compare fhe efficacy and tolerability of the fixed combinations
by comparing the analgesic effect aud the subject’s overall assessment of the study
medication. In Part 2 there were four treatiment groups.

For subjects who had taken the fixed combination tablet or placebo in Part 1, they continued
on fliis freatinettt (primary population). For subjects who received a single active freatment in
Part 1, they received the counterpart combination in Part 2 {secondary population). The
subjects took study medication when required.

The first dose of stndy medication in Part 2 {the second dose of the study) and subsequent
doses were taken under the following conditions: af least 8 hours had elapsed after the
previous dose of sfudy medication, when the level of pain was 30 mm or grester (VAS}, and
provided the subject had not consumed more than two dozes of first-line rescue medication in
the previous 24 houss. Subjects were wonitored for approximately 72 hours in Part 2 and
returned for an evalnation seven to fen days following surgery.

735 subjects were randomised to receive Part 1 sfudy medication:
« 149 subjects had 2 x ‘Tbuprofen 200 mg and Paracetamnl 300 mg tablet’,
« 143 subjects had 1 x ‘Touprofen 200 mg and Paracetamol 500 mg tabletf”,
» 71 subjects had 1 x Thuprofen 100 mg and Paracetamol 250 mg fablet,
s 74 subjects had 1 x tbuprofen 400 mg,
« 75 subjects had | x tbuprofen 200 myg,
« 74 subjects bad 1 x paracetamol 1000 mg,
» 76 subjects had 1 x paracetamol 300 mp
= 73 subjects had 1 x placebo.
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Of the 735 subjects, 62.6% were fenale and the mean age was 20.3 years (16-39 years).

The mean duration of surgery was 16.3 minutes. All, but two subjects satisfied the inclusion
criteria of at least three impacted third molars (two of which must have been mandibular
impacted molars) indicated for removal. Overall the mean VAS for pain was 76.9 mm for all
subjects, of which 57.4% experienced severe pain and the remainder experienced moderate
pain. The freatment groups were balanced with respect to pamn.

Of the 715 subjects that entered Part 2 af NLO604, a total of 658 subjects took at least one
dose of study medication in Part 2 (multiple dose phase). A total of 678 subjects completed
the multiple dose phase (Part 2) of the study.

Part 1 (Single Dose Phase) Results for Primary Efficacy Endpoint (SPRID 0-8)

The primary population was the intention-to-treat (ITT) population. The term for treatment
group {p < 0.0001}, for gender (p= 0.011) and centre {p = 0.02) were statistically significant,
although baseline pain intensity was not {p = 0.77). The results for the pairwise comparizon
for the primary efficacy endpoint (SPRID 0-8h) are smmmarised below:
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The difference between 1 x *Tbuprofen 200 mg and Paracetaniol 500 mg tablet” and ibuprofen

400 mg was not significant. The difference between the 1 and 2 tablet dose of “Thuprofen 200
mg and Paracetamol 500 mg tablet’ was not statistically significant.

The stady confirmed that:

« 1 x ‘Tbuprofen 200 mg and Paracetamol 500 mg tablet’ was statistically significantly
superior fo ibuprofen 200 mg, paracetamol 500 mg, the non-inferiority measure for
ibuprofen and paracetamol, paracetamol 1000 mg, Tbuprofen 100 mg and Paracetanol
250 mg tablet, and placebo.

« The 2 tablet dose of ‘Tbuprofen 200 mg and Paracetamol 500 mg tablet’ was
statistically significantly superior to ibuprofen 400 mg, paracetamol 1000 me and
placebo, and Ibuprofen 100 myg and Paracetamol 250 mg tablet.

Part 2 (Multiple Dose Phase) Results for Primary Efficacy Endpoint (Primary
Population)
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The primary endpoint was the ‘number nf completed 24-hont periods (as 0, 1, 2, 3) with no
more than one dose of rescue medication and with the subject’s overall assesament siways
rated as at least good (i.e., 3, 4, 5).

The primary analysis was restricted to the primary population, i.e. those subjects randomised
to receive combination freatment or placebo throughout Part 1 and 2 of the study. The 11
snbjects who withdrew during Part 1 from these four randomiised groups were regarded as
treatonent failures and their values for this endpoint were set to the worst possible value i.e.,
zero. The 22 subjects who withdrew during Part 2 were also assumned to be freatmest fathares
and therefore their overall assessmment was rated as poor and they were considered to have
taken piore than one dose of rescne medication from the 24-hour period of withdrawal to the
end of the 72 hour Part 2 phase mclusive.

Wheze there was missing data the overall assessment was assumed to be poor. The proporiion
of missing values was spread evenly across the four randomised groups. The secondary
population mchuded all subjects who received a single active in Part 1 and took the
corresponding combination in Part 2.

For the primary endpoint, the results for the three fixed combination tablets were similar for
the primary popilation, i.e., 2.29, 2.40, and 2.31 for 1 x ‘Touprofen 200 mg and Paracetamol
500 mg tablet” 2 x “Tbuprofen 200 mg and Paracetameol 300 mg tablet”, and 1 x Tbuprofen 100
mg and Paracetamol 250 my, respectively and 1.00 for placebo.

The first stage compared the 1 and 2 tablet doses of ‘Touprofen 200 mg and Paracefamol 500
mg tablet’, and Tbuprofen 100 mg and Paracetamol 250 mg tablet to placebo, which were
bighly statistically significant {p < 0.0001) in favotr of the fixed combinations. The next
stage compared the three doses of the fixed combination tablets to each other, the diffevences
were ot statistically significant, therefore the muliiple comparison procedure was stopped.
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The study confitmed that:

« The fixed combination ‘Ibuprofen 200 mg and Paracetamol 500 mg tablet” at a dose
of 1 tablet is more effective than either ibuprofen 200 mg and paracetamol 500 mg
alone. The 2 tablet dose of ‘Tbuprofen 200 g and Paracetarol 500 myg tablet’ is more
effective than ibuprofen 400 mg and paracetamol 1000 mg alone.

« The cfficacy of *Thuprofen 200 mg and Paracetamol 500 mg tablet” was sustamed over
the 8 hour freatment period. A clear dose response was seen between the three doses
of the fixed combination where ‘Thuprofen 200 mg and Paracefamol 500 my tablet”
was more effective than Touprofen 100 mg and Paracetanmol 250 mg tablet,
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. The efficacy of a 2 tablet dose 2 tabletz of “Tbuprofen 200 g and Paracetamol 500
1mg tablet’ was greater then two tablets of ibuprofen or paracetamol ajone (400mg and
1000mg respectively).

Pivetal Study NLO60S (in chronic pain)

A nwlticenire, randonised, double-blind, parallel group, nmltiple-dose 13 week study
designed fo demonstrate the overall effectiveness (balance of effieacy and tolerabality) of a
two doses of the fixed combination "Thuprofen 200 mg and Paracetamol 500 mg tablet’ in
comnumity patients with chronic knee pain,

The study report states:

“Jt was not intended that this protocol be a fisll factorial design with the ability to
diseriminate the efficacy of the combination product from that of its individual components,
gince there is no evidence that kuee pain provides enough “upside sensifivity” to show a
benefit of paracetarnol over and above that of an NSAID. Other studies i post operaiive pain
have alsa found sensitivity to be an issue. Tt was inappropriate fo use a placebo contiol for a
study in which patients with a painful condition participated for a period of 13 weeks.

The primary reascn for conducting this frial was the generation of tolerability and safefy data
over a treatnent period in excess of that proposed for short ferm non-prescripiion use and the
study was powered to describe tolerability i these terms.”

The following fixed combipation doses were selected:
= ‘Thuprofen 200 mg and Paracetamol 500 mg tablet’
» 2 x ‘Touprofen 200 mg and Paracetanal 500 mg tablet”

The following reference products were selected:
= Ibuprofen 400 myg {(as 2 x ibuprofen 200 mg fablet)
» Paracetameol 1000 mg (as 2 x paracetamol 500 mg tablet)

The study medication was taken three times daily by the participants for 13 weeks.

The psimary efficacy objectives were to demonsirate the shoti-ferin and long-term efficacy of
‘Thuprofen 200 mg and Paracetamol 560 mg tablet’ compared to the single actives. The short-
termn efficacy was the pain element of theWestern Ontario McMaster Universifies
Osteoarthritis Index (WOMAC) subscale, normalised to 0-1G0mm visual analogue scale at
Day 10, and the Yong-term efficacy was measured using the patient global assessment of study
medication at endpoint (Week 13 using LOCF if there was no Week 13 data). This was
assessed on a 5-point Tikert scake (excellent, good, fair, poor, unacceptable) in response to the
question “Overall, faking into acecunt both how your medicine worked for you and any side
effiects you think it cansed you, how would you rate your edication as a treatment for your
painiul knee?”.

Statistical analysis of the two primary efficacy endpoints was performed using analysis of
covariance (ANCOVA) which incloded factors for treatinent, presence of OA, site and
baseline WOMAC pain score. '

Subjects had to fulfil the criteria of:

- Primary diagnosis of chronic knee pain as evidenced by the presence of pain in or around at
least one knee for most days over fhe last three months and pain on at least four of the seven
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days preceding the screening visit. Patients taking analgesic drugs af screening nyust have
been willing to discontinue then.

- Pain of the signal knee, prior to pravision of study medicafion, and, where necessary, after
a1t appropriate washout period on discontinuation of any current analgesic medicafions, at a
level of > 30 mm and < 80 mm vn the VAS (pain experienced in the previous 48 hours) for
one or more of the following: walling on a flat surface, going up or down stairs, at night
while in bed, sitting or lying, standing upright.

In addition, the presence of osteoarthritis had to be confirmed on X-Ray.

Patients had s wash-out period when their normal analgesia was withdrawn, and had to have a
specified level of knee pain after washout, before they were eligible for the study. Those with
knee pain who were not taking any analgesics but who fulfilled all the entry criteria were also
eligible. Randomisation to treatment occurved after washont and only when their knee pain
reached the specified level.

Of the 892 subjects randomised, 49% were female and the mean age was 60.6 years (40-34
years). The treatment groups were imbalanced with respect to gender. For the analysis 559
(63%) were considered to have OA. For 57% (507) of subjects the signal knee was the right
knee, for three subjects thiz was not recorded and the remainder it was the left knee. The
treafment groups were balanced for effusion in the signal knee, effusion graded as “bulge’,
balloon™ or ‘larpe tense’. At baseline 64% (569) graded the pain in the previous 48 hours in
their signal knee as “unacceptable if it remained at that Jevel thronghont the rest of their life’.
The baseline WOMAC pain score overall was 43.6. The baseline pain variables were
balanced across the treatment groups. A total of 615 subjects conpleted the study.

Resulis for Primary Efficacy Endpoints

The full analysis dataset or intention-to~freat (ITT} population was the primary population. As
there was a high proportion of missing data a sensitivity analysis was conducted where the
missing data was firstly replaced with the baseline observation carried forward (BOCF) and
then using the worst possible score. The results of the BOCF analysis were consistent with
the principai analysis. The resulls of the worst case analysis increased the mean differences
betweeu the 1 and 2 tablet doses of ‘Thuprofen 200 mg and Paracetamol 500 mg tablet’ and
paracetamol 1000 mg which were both statistically sipnificant (-3.9; p=0.02, and -8.9; p=
0.0005 respectively).
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For the primary endpoint — long-tenn efficacy, i.e. ‘patient global assessment at endpoint
(Week 13 using LOCF for missing data determined on withdrawal)’, a total of 880 subjects
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provided data and formed the full analysis dataset. A total of 12 subjects (1.3%) had missing
daia. The term for treatment group (p = 0.002) was statistically significant, although the tenms
for baseline WOMAC pain score {p = 0.23), presence of OA (p = 0.74) and site {(p = 0.22)
were not.

The LS mean scores ranked from best to worse, respectively, were: 2 x ‘Tbuprofen 200 mg
and Paracetamol 500 mg tablef’ (2.54), ibuprofes 400 mg (2.68), I x “Ibuprofen 200 mg and
Paracetamol 500 mg tablet’ (2.69) and paracetamol 1000 mg (2.97).

The results show that the 1 and 2 tablet doses of ‘Thuprofen 200 mg and Paracetamol 500 mg
tablet’ were statistically significantly superior fo paracetamol 1000 mg alone, but not
statistically different to ibuprofen 400 mg alone. Ibuprofen 400 mg alone was statistically
significantly saperior to paracetamol 1000 mg alone {(p = 0.013).

The principal analysis replaced missing data using LOCF which was considered as most
appropriate as this was rated on withdrawal from the study. However, a sensitivity analysis
was conducted where missing data for all 282 subjects without Week 13 data were firstly
replaced with worst possible scores and then neing a mixed-effects model repeat measores
approach. The resulis of the worst possible score analysix were consistent with the principal
analysis, i.e. the mean difterences between the 1 and 2 tablet doses of “Tbuprofen 200 mg and
Paracetamol 500 mg tablet’ and paracetamo! 1000 mg were both statistically significant (-
0.34: p=0.02, and -0.51; p = 0.0003 respeciively). For the mixed-effect model repeat
measutes approach the only statistically sigmificant pairwise difference was between 2 x
Thuprofen 200 mg and Paracetamol 500 mg tablet’ and paracetainol 1000 mg (-0.37; p=
0.005}.
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The study confirmed that:
« Short-tenn treatment (at Diay 10) with 1 x ‘Touprofen 200 mg and Paracetamol 500 mg

tablet® showed no significantly sigmificant difference from either ibuprofen 408mg or
paracetamol 1000n1g alone in the reduction of kaee pain.

« For the primary endpoint the long-term efficacy of 1 x ‘Ibuprofen 200 mg and
Paracetamol 500 mg tablet” was statistically significantly superior compared to
paracetamol 1000 mg alone.

« These is evidence of a dose response with the 2 tablet dose of “Ibuprofen 200 mg and

Paracetameol 500 mg tablet” being statistically siguificantly more effective than
parscetareol 1000 mg bui not compared to ibuprofen 408 mg alove.
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The efficacy component of this trial failed to demonstrate that shori-term treatiment {at Day
10) with 1 x “Tbuprofen 200 mg and Paracetamol 506 mg tablet” showed any significantly
sipnificant difference from either buprofen 400mg or paracetamol 1000mg alone in the
reduetion of knee pain. 2 x “Ibuprofen 200 mg and Paracetamol 500 mg tablet” showed a
significant improvement to 1g paracetamol only, not ibuprofen 400mg

As stated in the guideline on fixed cotubination medicinal products {CPMP/EWP/240/95)
Section 4.4.1: “the proposed dosage regimen must be justified. The dosage of each substance
witliin the fixed combination nust be such as. .. the bepefit/ tisk assessment of the fixed
combination is equal or exceeds the one of each of ity substances taken alone™.

A 400mg dose of ibuprofes is considered routine: the UK SPC for Nurofen 260mg tablets
states that an “initial dose is two tablets”. Therefore, it is assessed that the correct commparator
in this instance is ibuprofen 400mg alone, along with the paracetamo} 1060mg dose alone for
the same reason.

Study NI 0604 shows that a 2 tablet dose shows greater efficacy than two tablets of
ibuprofen or paracetarol alone (400mg and 1000mg respectively). Therefore, the
reqirenents of the guidelines are considered fulfilled in this instance in terms of
demonstiating the efficacy of the fixed combiation.

SAFETY

Tn terms of ireatment-related adverse events {AEs) {1.e. those with a definite, probable or
possible relationship to therapy), the incidence rates were 51% (236 events) in the higher dose
combination group, 50% {240 events) in the lower dose combination group, 45% (196 events)
in the paracetamol 1000mg group and 42% (181 events) in the ibuprofen 460mg group. Not
allowing for roultiple comparisons, the proportion of patients in the higher dose combination
group reporting treatment-related ATs was statistically siguificantly higher than the
proportion of ibuprofen 400mg patients reporting such AEs (p=0.04).

A smaller proportion of severe AEs, 51/563 (9%0), was reported in the paracetainol 1000z
treatment group, compared to 63/508 (13%%) in the ibuprofen 400mg group, 73/579 (13%)
the lower dose eombination group and 91/638 {14%) in the higher dose combination: group.
Overall, 39 (2%) of AEs were classed as definitely related to the study drug, these being
spread evenly between the four vandomnised treatisent groups. Forfy-one percent of AEs in the
lower dose combination group were treatment-related, compared to 37% in the higher dose
combination group and 35% in each of the other two randonmsed groups.

For freatment-related AFs, the three most commonty reported during the study were
dyspepsia (142 reports), disrthoea (67 reporis) and nausea (56 reports). There was one death
in this stady. Patient randomisation number 223 collapsed at home was hospitalised, and died
in hospital. The cause of death was a ruptnred abdominal aortic anewism. The patient was in
the ibuprofen 400mg treatment group. Causality was assessed by the Investigator as
“possible™.

Overall, treatment with the higher dose combination is assoctated with an increase in the
munber of adverse events compared to the use of either ibuprofen or paracefamol alone. The
profile of events is similar in each treatment group, the difference being an increase i
gastroiutestinal events. Most of these events did not require medical intervention and resclved
on withdrawal of treatment.
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Treatment with the lower dose combination was associated with a smaller increase in adverse
event incidence that was not stafistically significant when compared fo ibuprofen alone or
paracetamol alone. The profile of events in the lower dose combination group was similtar to
that of ibuprofen alone and paracetamol alone suggesting the risks associated with this
{reatment are simeilar to those of ibuprofen alone and paracetanicl alone.

The stady confirmed that:
« There were a greater number of adverse events seen with the two tablet dose
corpared with the use of pasacefamol or ibuprofen alone. However these adverse
events were mild in nature and self limitmg.

« The profile of adverse events is similar whether the treatunents are taken alone or in
combination and most of fhese events do not requiring edical intexvention, resolving
on withdrawal of treatmient. This applies also fo the higher dose combination,
although fthe higher dose strength is associated with an increase in the number of
adverse events compared fo the use of either ibuprofen or paracetamo! alone.

Post marketing experience

The combination of ibuprefen and paracetamcl in a single tablet has not previously existed in
the EEA. In countries such as India, Russia, Poland, Soufl Africa and continents such as Asia
and South America, fhe fixed combination of ibuprofen and paracetamol has been licensed at
varying maximum daily doses (ibuprofen 1.2-2.4 g aud paracetamol 1.3-2.6 g) for the
treatment of pain and fever. One product in India and one in Thailand contain the same dose
cormbination as ‘Tonprofen 200 mg and Paracetamol 500 mg tablet’. However, accurate
pharmacovigilance data on the Indian product is not available in the public dorain and the
data is not collected by the authorities in Thailand.

As in many other countries in the world, there is a practice of co-prescribing ibuprofen and
paracetamof in the UK. Therefore the Applicant commissioned a pharmacoepidemiology
study utilising data from the UK General Practice Research Database (GPRD) with the
intention to investigate potential safety issues and highlights potential areas to focus onin
non-prascription usage. The subset of data, from the GPRD study, that is most closely aligned
with the proposed nou-prescription usage of ‘Thuprofen 260 mg and Paracetamol 500 mg
tablet’ by dose, duration (< 2 weeks), and number of prescription less than or equal to 1-5
prescriptions showes! that the safety outcomes were sinuilar to those for the single actives and
highlight no new potenhal 1ssues.

SUMMARY OF PRODUCT CHARACTERISTICS (SPC), PATIENT INFORMATION
LEAFLET (PIL) ARD LABELLING

The SPC, PIL and labelling ave medically satisfactory and conxistent with those for the
reference product, where appropriate.

CLINICAL EXPERT REPORT
The clinical expert report has been wriften by an appropriately qualified physician and & a
sntable smmmary of the clinical aspects of the dossier.

MAA FORM
The MAA Torm is medieally safrefactory.

CONCLUSIONS
Tt is recommended that a Markeling Authorisation is pranted for this applicafion.
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IV  OVERALL CONCLUSION AND BENEFIT-RISK ASSESSMENT

QUALITY

The important quality characterstics of Nuromol 200mg/500mg tablets are well-defined and
controlled. The specifications sud batch anatytical results indicate consistency from batch to
batch. There are nn onfstanding quality issues that wonld have a negative impact on the
benetit/risk balance.

NON-CLINICAL
Ne new preclinical data were submitted and none are required for an apphication of this fype.

CLINICAL
The risk benefit is considered positive and a Marketing Authorisation can be recommended
from the chinical point of view.

RISK-BENEFIT ASSESSMENT

The quality of the product is acceptable and no new non-clinical or clinical safety concemns
have been identified. Extensive clinical experience with tbuprofen and paracetamo] is
considered o have demonstrated the therapeutic value of the compoumd. The risk benefit is,
therefore, considered (o be positive.
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Module 5

STEPS TAKEN AFTER INITIAL PROCEDURE - SUMMARY
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Non-prescription medicines can be bought without a doctor’s prescription. Most can be bought in a

pharmacy. Some can be bought in outlets such as supermarkets or health food stores.

They include over-the-counter medicines and complementary medicines, such as vitamins and minerals,
herbals, homoeopathic and aromatherapy products.

The ‘schedule’ of a self care product determines where it can be sold:

e Products labelled ‘Pharmacist-Only Medicine’ can only be bought in a pharmacy. They are
usually stored in the dispensary. The pharmacist is required to be involved in the sale to provide

advice and to ensure that the medicine is appropriate for the consumer.

These products are also called Schedule 3 medicines or over-the-counter medicines.

e Those labelled ‘Pharmacy Medicine’ can only be bought in a pharmacy, but can usually be self-
selected by the consumer. The pharmacist is available to provide advice if it is requested by the
consumer.

These products are also called Schedule 2 medicines or over-the-counter medicines.

e Unscheduled or general sale over-the-counter and complementary medicines can be bought either

in pharmacies or from other outlets such as supermarkets and health food stores.

Unless otherwise recommended, self care products are only for short-term use.

Indications/conditions

Self care products are available to help treat or relieve symptoms of a large range of indications and
conditions. The following list gives examples:

O
O
O
O
O

O

Allergy and hayfever

Coughs and colds, including sore throats and fever
Motion/travel sickness

Smoking cessation

Sleeping aids

Pain relief, e.g.

headache

dental pain

arthritic and joint pain

menstrual pain

migraine

muscular pain, including sprains and strains

¢ Eye, ear and mouth conditions, e.g.

O
O
O
O
O

conjunctivitis

sore, tired eyes

ear wax and swimmer’s ear
baby teething

dental hygiene

http://www.asmi.com.au/consumer/Self-Care-Products.aspx
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O

mouth ulcers

¢ Gastro-intestinal disorders, e.g.

O

O O O O O

O

antacids for heartburn and indigestion, nausea and upset stomach
infant colic/gripe

constipation

diarrhoea

irritable bowel syndrome, including flatulence or wind
haemorrhoids

worms

o Skin and scalp conditions, e.g.

O

O O OO0 O O O O O O O O O O

O

acne and pimples

antiseptics for first aid use

baby care, including nappy rash and cradle cap
cold sores

corns and warts

dandruff

dry skin, eczema and psoriasis

footcare

fungal infections, such as tinea/athletes foot, ringworm
hair loss and baldness

head lice

insect bites and stings

rashes

scabies

skin allergies, hives and itching

sunscreens and sunburn

¢ Urinary and gynaecological conditions, e.g.

O
O
O

cystitis — a bladder inflammation with frequent and burning urination
menstrual pain
vaginal thrush

Footer information

Home
About us
Contact us

Legal
Accessibility statement

Copyright © Australian Self Medication Industry 2008.
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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT

AIMS
To evaluate and compare the risk of specific safety outcomes in
patients prescribed ibuprofen and paracetamol concomitantly with
those in patients prescribed ibuprofen or paracetamol alone.The
outcomes were evaluated according to dose, duration and exposure.

METHODS

The study used a retrospective longitudinal cohort design with data
from the UK General Practice Research Database (GPRD). The study
population included patients aged 18 years or over who were
prescribed ibuprofen alone, paracetamol alone or concomitant
ibuprofen and paracetamol (tablets or capsules only). The safety
outcomes evaluated were upper gastrointestinal events, myocardial
WHAT THIS STUDY ADDS? infarction, stroke, renal failure (excluding chronic), congestive heart
failure, intentional or accidental overdose, suicidal behaviour and
mortality. Time-dependent Cox regression was used to estimate relative
rates for the safety outcomes, by treatment group. A further analysis
evaluated whether the hazard rates (i.e. absolute risks) varied over time
with changes in drug exposure.

RESULTS

The study population included 1.2 million patients. There was
considerable heterogeneity in both patient and exposure
characteristics. When comparing with past users, for most safety
outcomes, current users of concomitant paracetamol and ibuprofen
had relative rates between those for current users of ibuprofen alone
and paracetamol alone. The hazard rates were generally proportional
over time, from current to past exposure, following a prescription for
concomitant paracetamol and ibuprofen compared with ibuprofen
alone or paracetamol alone.

CONCLUSIONS

The known risk of the safety outcomes examined does not appear to
be modified by concomitant use of ibuprofen and paracetamol
compared with paracetamol or ibuprofen alone.

© 2010 The Authors Br ] Clin Pharmacol / 70:3 / 429-438 /| 429
Journal compilation © 2010 The British Pharmacological Society
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Introduction

Ibuprofen and paracetamol are widely used analgesics.
Although both drugs are readily available as over the
counter (OTC) medications, they are also available on pre-
scription. Although nonsteroidal anti-inflammatory drugs
(NSAIDs) such as ibuprofen are generally well tolerated,
infrequent but potential adverse effects include upper
gastrointestinal (GI) bleeding and perforation, renal failure
and heart failure [1]. The objective of this retrospective
cohort study was to evaluate a range of safety outcomes in
patients prescribed ibuprofen and paracetamol concomi-
tantly and compare these with safety outcomes in patients
prescribed ibuprofen or paracetamol alone. Specifically,
these outcomes were assessed with reference to the
dosage and treatment duration.

Methods

Data source

The study data was sourced from the UK General Practice
Research Database (GPRD). The GPRD contains anony-
mized computerized medical records from general
practitioners (GPs). The records include demographic
information, prescription details, clinical events, provision
of preventive care, details of specialist referrals and hospi-
tal admissions and major outcomes [2, 3]. The GPRD data
collection started in 1987 and currently includes data on
approximately 10 million patients (http://www.gprd.com/
home).

Study population

The study cohort included patients aged 18 years or older
who received a prescription for ibuprofen or paracetamol
(tablets or capsules only) between 1987 and August 2007.
The date of the first prescription of ibuprofen or paraceta-
mol during this data collection period was defined as the
index date. The follow-up period was from the index date
to August 2007 or the date the patient transferred out of
the practice, or the date of death, whichever was earliest.
The study was reviewed scientifically by the Independent
Scientific Advisory Committee of GPRD and approval by
the Trent ethics committee was given for research with
anonymized GPRD data.

Safety outcomes

Safety outcomes were assessed with OXMIS and Read
codes, and included: mortality, upper Gl events (gas-
troduodenal ulcers and complications such as upper Gl
haemorrhage), myocardial infarction (MI), stroke, acute
renal failure, congestive heart failure, overdose (intentional
or accidental) and suicidal behaviour. Suicidal behaviour
included self-laceration, overdose (irrespective of the type
of chemical) or suicidal thoughts. These medical terms are

430 / 70:3 / Br] Clin Pharmacol

based on those used by Martinez and colleagues [4] in
another GPRD study.

Exposure definitions
The total period of follow-up was divided into periods of
‘current; ‘recent’ and ‘past’ exposure using the following
definitions: current exposure, the period from date of the
prescription to 3 months after the estimated end of the
prescription; recent exposure, the period 3-6 months after
the estimated end of the prescription; past exposure, the
period =6 months after the estimated end of the prescrip-
tion. Each exposure period was then classified into ‘ibupro-
fen only;’paracetamol only’and ‘concomitant paracetamol
and ibuprofen’using the following definitions: (i) ibuprofen
only, with no prescriptions for paracetamol, other NSAIDs
and aspirin in the preceding 6 months, (ii) paracetamol
only, with no prescriptions for ibuprofen, other NSAIDs and
aspirin in the preceding 6 months and (iii) concomitant
paracetamol and ibuprofen prescribed on the same date,
with no prescriptions for other NSAIDs and aspirin in the
preceding 6 months. As exposure may vary over time,
patients were classified in a time-dependent manner with
patients moving between exposure categories over time.
In order to evaluate the association between outcomes
and frequency of exposure, current users were classified
into seven groups based on the exposure characteristics: (i)
first prescription (Rx), patients who received their first ibu-
profen or paracetamol prescription at least 12 months
after the start of GPRD data collection and who had not
previously been prescribed aspirin or other NSAIDs, (ii)
long gap, patients with at least 6 months between a pre-
ceding prescription for ibuprofen, paracetamol, aspirin or
other NSAID and the current prescription for ibuprofen,
paracetamol or concomitant ibuprofen and paracetamol,
(iii) repeat use with a low medication possession ratio
(MPR), for patients who had been prescribed ibuprofen
and/or paracetamol in the preceding 6 months.The MPR is
defined as the ratio of duration of the previous prescrip-
tion, to the time between that prescription and the current
prescription (equal to <0.40), (iv) repeat use with a medium
MPR, as above but with ratio equal to 0.40-0.59, (v) repeat
use with a high MPR, as above but with ratio equal to
0.60-0.79, (vi) repeat use with a very high MPR, as above
but with ratio equal to >0.8 and (vii) repeat use with no
information on the number of days prescribed, and conse-
quently no information on compliance.

Statistical analyses — relative rates of

safety outcomes

Poisson regression models were used to estimate the rela-
tive rates (RRs and 95% confidence intervals) of the safety
outcomes in current users of ibuprofen alone, paracetamol
alone or concomitant ibuprofen and paracetamol.The RRs
were adjusted for age, gender, calendar year, body mass
index, smoking history, alcohol use, number of visits to the
GP in the previous 6-12 months, hospital admission in the



previous year and socioeconomic status in the location of
the practice. Prescribing of other types of NSAIDs or aspirin
in the preceding 6 months was also noted. Additional risk
factors in the statistical adjustment specific for each of the
safety outcomes included: (i) for mortality, the additional
risk factors were a history of: upper Gl events, osteoarthri-
tis, rheumatoid arthritis, ischaemic heart disease, heart
failure, hypertension, cerebrovascular disease, diabetes
mellitus, hyperthyroidism, stroke or transient ischaemic
attack, cancer (excluding non-melanoma skin cancer),
inflammatory bowel disease, autoimmune disease (sys-
temic lupus erythematosus, systemic sclerosis, vasculitis,
rheumatoid arthritis), depression, drug abuse and prescrib-
ing in the previous 6 months (anticoagulants, oral gluco-
corticoids, diuretics, cardiac glycosides, statins, angiotensin
receptor blockers, hypnotics and anxiolytics, antipsychotic
drugs, antibacterial drugs, aminosalicylates, anti-
depressants), (i) for upper Gl events, the additional risk
factors were a history of upper Gl events, osteoarthritis or
rheumatoid arthritis, prior prescribing of anticoagulants,
aspirin, oral corticosteroids, proton pump inhibitors,
H,-receptor antagonists, (iii) for MI, the additional risk
factors were a history of ischaemic heart disease, heart
failure, hypertension, cerebrovascular disease, diabetes
mellitus, hyperthyroidism, hyperlipidaemia, prior prescrib-
ing of diuretics, cardiac glycosides, statins, angiotensin
receptor blockers, oral glucocorticoids, (iv) for stroke, the
additional risk factors were a medical history of stroke or
transient ischaemic attack, heart failure, hypertension,
cerebrovascular disease, diabetes mellitus, hyperthyroid-
ism, hyperlipidaemia, prior prescribing of diuretics, cardiac
glycosides, statins, angiotensin receptor blockers, antico-
agulants, oral glucocorticoids, (v) for heart failure, the addi-
tional risk factors were a history of ischaemic heart disease,
hypertension, cerebrovascular disease, diabetes mellitus,
hyperthyroidism, prior prescribing of diuretics, cardiac gly-
cosides, statins, angiotensin receptor blockers, oral gluco-
corticoids, (vi) for renal failure, the additional risk factors
were a history of cancer (excluding non-melanoma skin
cancer), congestive heart failure, inflammatory bowel
disease, autoimmune disease (systemic lupus erythemato-
sus, systemic sclerosis, vasculitis, rheumatoid arthritis), dia-
betes mellitus, hypertension, prior prescribing of hypnotics
and anxiolytics, antipsychotics, antibacterials, aminosalicy-
lates, oral glucocorticoids and (vii) for overdose or suicidal
behaviour, the additional risk factors were a history of
depression, drug abuse, prior prescribing of anti-
depressants, antipsychotics.

Pattern of risk over time following a
prescription

Hazard rates (i.e. absolute risk) were estimated over time
following a prescription. The follow-up period was from
the date of the prescription until the date of the next pre-
scription or date of censoring, whichever was earliest. The
total follow-up period was divided into 100 sub-periods

Concomitant ibuprofen and paracetamol

and the absolute risk was estimated within each sub-
period. These estimates were then smoothed using the
methods proposed by Ramlau-Hansen [5]. For computa-
tional reasons, the hazard rates were estimated for a
maximum of 100000 prescriptions and random sub-
samples were used for larger numbers. This analysis of
hazard rates can be used to display visually the observed
(crude) risks over time. The time close to a prescription is
likely to include the greatest number of patients exposed
to the drug, while the distant time is likely to include more
patients who discontinued the drug. In traditional epide-
miological studies, the time close to a prescription would
be classified as current exposure and distant time as past
exposure. Changes in rates over time (i.e. testing whether
rates remained parallel over time or diverged/converged)
were evaluated using the test for proportionality in Cox
proportional hazards regression. Age, sex and calendar
year at the time of the prescription were included in the
regression analysis. This method has previously been used
to study hazard rates of MI and mortality in users of
B>-adrenoceptor agonists [6, 71.

Results

The study population included 1.2 million patients. Of
these, 1.0 million had not been prescribed other NSAIDs or
aspirin in the preceding 6 months. At the index date, mean
ages were 47.5 years in the ibuprofen group, 62.5 years in
the paracetamol group and 52.5 years in the concomitant
ibuprofen and paracetamol group (Table 1). Patients in the
paracetamol alone group were more likely to be on con-
comitant medication or have history of disease.

From the index date onwards, Table 2 shows that the
patient population and the frequency of prescribing
ibuprofen and/or paracetamol were different between
groups. lbuprofen alone was prescribed to a younger
population (mean age 57.0 years) and less frequently than
paracetamol alone (mean age 71.6 years) or concomitant
ibuprofen and paracetamol (mean age 64.6 years).

As shown in Table 3, current users with continuous use
(very high MPR) of ibuprofen (e.g. RR stroke 1.23, 95% ClI
1.12,1.35) or paracetamol (e.g. RR stroke 1.30,95% Cl 1.19,
1.41) generally had higher RRs, and those with intermittent
drug use (low MPR) had lower RRs (e.g.RR stroke in ibupro-
fen users 0.99,95% Cl 0.86, 1.13; RR stroke in paracetamol
users 1.03,95% Cl 0.97,1.10) compared with past users.The
RRs of most outcomes were statistically similar in current
users of ibuprofen alone, paracetamol alone and concomi-
tant ibuprofen and paracetamol (based on the tests for
interaction between the RRs). The RRs for the safety out-
comes were statistically proportional over time, from
current to past exposure, between the various medication
classes, with the exception of renal failure (based on the
tests for proportionality of RR over time). Figure 1 gives the
crude hazard rates for each safety outcome following a

Br | Clin Pharmacol / 70:3 / 431
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Table 1

Characteristics of study population at baseline (index date)

Drug exposure at baseline

Ibuprofen alone

Concomitant ibuprofen

Paracetamol alone and paracetamol

Characteristic, n (%) (n = 806 381)
Mean duration of follow-up (years) 6.9
Number of women 456 996 (57)
Mean age (years) 47.5
Age (years) (%)
18-39 308 159 (38)
40-64 321524 (40)
=65 176 698 (22)
Body mass index, n (%)
<20 44 925 (6)
20-25 256 889 (32)
25-30 234429 (29)
>30 131897 (16)
Unknown 138 241 (17)
Medication used in preceding 6 months, n (%)
Anticoagulants 2 426 (<1)
Antidepressants 67 823 (8)
Angiotensin receptor blockers 33492 (4)
Antipsychotics 24 471 (3)
Acetylsalicylic acid 38 896 (5)
Cardiac glycosides 5725 (1)
Diuretics (any) 74 938 (9)
NSAIDs 94142 (12)
Oral corticosteroids 13590 (2)
Disease history, n (%)
Cancer excluding skin cancer 20 243 (3)
Heart failure 8801 (1)
Ischaemic heart disease 39761 (5)
Cerebrovascular disease 16 095 (2)
Depression 133198 (17)
Diabetes mellitus 30290 (4)
Substance abuse 12 970 (2)
Osteoarthritis 75 640 (9)
Autoimmune disease 9303 (1)
Upper gastrointestinal disease 16 568 (2)

(n = 382 404) (n = 13 079)
4.4 3.8
246 080 (64) 8187 (63)
62.5 525

79 825 (21) 4605 (35)
76 045 (20) 3536 (27)

226 534 (59) 4938 (38)
26352 (7) 848 (6)

100 171 (26) 3692 (28)
96 375 (25) 3382 (26)
61239 (16) 2251 (17)
98 267 (26) 2906 (22)
14721 (4) 97 (1)
57 304 (15) 1713 (13)
50 347 (13) 980 (7)
30833 (8) 561 (4)
70 674 (18) 1248 (10)
18311 (5) 180 (1)

103 599 (27) 1943 (15)

126 662 (33) 2331 (18)
21332 (6) 312 (2)
26 492 (7) 702 (5)
22 940 (6) 297 (2)
55 383 (14) 871 (7)
33316 (9) 460 (4)
76 287 (20) 2753 (21)
34 634 (9) 788 (6)
12 442 (3) 455 (3)
73922 (19) 1917 (15)
11411 (3) 237 (2)
23 664 (6) 271 (2)

Percentages may not add up to 100% due to rounding. NSAIDs, non-steroidal anti-inflammatory drugs.

prescription, which were used in the statistical proportion-
ality analysis.

Discussion

This study used data from the GPRD to evaluate the safety
of concomitantly prescribed ibuprofen and paracetamol,
ibuprofen alone and paracetamol alone.There was consid-
erable between-group heterogeneity in the patient and
exposure characteristics. An analysis of patterns of risks for
safety outcomes over time and changes in exposure was
conducted partly to overcome the issues of unmeasured
confounding and bias in the study population.

Mortality
The RR of mortality had a U-shaped pattern in all medi-
cation classes, with a larger excess in patients without
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extensive prior use of ibuprofen or paracetamol and in
patients with long-term continuous use of the same
medication class. The most likely explanation for the
higher risk in patients without extensive prior use is that
these drugs were prescribed to patients with severe
disease at increased risk of death. Patients with pain
symptoms due to an exacerbation of a severe disease
may have been more likely to visit the GP and be pre-
scribed an analgesic. Large studies conducted in
Denmark found similar confounding by indication with
ibuprofen and, particularly, paracetamol [8, 9]. The pattern
of mortality risk over time showed that concomitant use
of ibuprofen and paracetamol was statistically compa-
rable with that of ibuprofen and paracetamol alone. The
differences between these groups were of similar magni-
tude during current and past exposure, which does not
support the presence of differential effects on mortality
of these analgesics.



Table 2

Frequency of exposure for patients defined as current users of ibuprofen alone, paracetamol alone and concomitant ibuprofen and paracetamol overall and stratified by exposure characteristics

Concomitant ibuprofen and paracetamol

(n patients = 37 079)

Paracetamol alone

Ibuprofen alone

(n patients = 363 177)

(n patients = 780 003)

(n prescriptions = 117 443)

(n prescriptions = 2 549 372)

~
N
]
S
=
S
<
~
L[}
w
<
L
=]
1Y
=
v
w
o
o
-
<
S

Exposure characte

76.3

68.8

64.6

100

76.0

211

70.6

71.6

100

50.2

60.8

57.0

100

All

59.1 20.6

46.9

6.0
11.8

14.5

44.7 53.5 1.5 4.9 56.9 63.6

18.1

First Rx

69.6 29.6

54.1

711 31.1

65.6

9.9
35.8

51.6 62.1 16.8

20.6

Long gap

68.7 62.5

61.9

70.8 73.6

71.4

58.0 63.4 46.7

15.1

Low

Medication possession ratio

10.4 62.3 62.5 711 20.9 74.0 70.5 90.9 12.2 66.6 68.7 84.1

Medium
High

89.6

68.8
70.1

67.5

10.4
451

92.0

70.0

73.9

9.7

79.5

61.9

63.4

8.8
27.0

94.7

69.5

72.0 93.2

75.1

85.7 18.9

62.1

64.7

Very high

*Within 3 months. Percentages may not add up to 100% due to rounding. NSAIDs, non-steroidal anti-inflammatory drugs; Rx, prescription.

Concomitant ibuprofen and paracetamol

Upper Gl events

NSAIDs are known to cause upper Gl events [1]. In this
study, observed RRs (1.18,95% Cl 1.13, 1.24) tended to be
lower than those reported previously [10, 11]. A UK study
conducted using data from another GP database reported
an odds ratio of 1.42 (95% Cl 1.27,1.59) for ibuprofen [11],
while an older study reported a RR for ibuprofen of 2.5
(95% Cl 1.9, 3.4) [10]. The differences between recent and
older estimates for the Gl effects of ibuprofen may reflect
the increased concomitant use of acid suppressants
and/or the substantial reduction over calendar time in the
rate of upper Gl events [12].

A Canadian study including over 640000 patients
showed that the combination of a standard NSAID and
paracetamol was associated with an increased risk of hos-
pitalization for upper Gl events [13]. Patients prescribed
paracetamol alone were more likely to be older and to
have other concomitant disease compared with those pre-
scribed standard NSAIDs alone [14].

Various characteristics of NSAID exposure were mea-
sured in our study. Although the GPRD does not contain
data on the actual use of medications by patients, a low
medication possession ratio may indicate intermittent use
(i.e. insufficient medication for continuous use). We found
that the rate of upper Gl events was higher in those
patients with frequent NSAID use. A US case-control study
in which patients were interviewed about their medication
use found no increased risk of upper Gl events with infre-
quent NSAID use (either OTC or prescription), while fre-
quent use was associated with a doubling of risk [15].
These findings indicate that comparisons between differ-
ent analgesics should take into account exposure charac-
teristics.

Cardiovascular events
Use of paracetamol at high dose or frequency has been
associated with an increased risk of cardiovascular events
[16]. Adverse cardiovascular effects have also been
reported in randomized trials for selective COX-2 inhibitors
[16-19]. However, patients included in randomized trials
for selective COX-2 inhibitors are very different from
patients in daily practice with respect to indications for
analgesic use, daily dose and duration of use. The daily
dose in patients using selective COX-2 inhibitors was two-
to three-fold lower in the GPRD than in major RCTs [12].
Since 2004, there has been growing concern that some of
the older NSAIDs, such as diclofenac, may have adverse
cardiovascular effects similar to those of selective COX-2
inhibitors [20]. However, there are several challenges in
establishing the causal contribution of NSAIDs to cardio-
vascular outcomes in daily clinical practice. Furthermore, a
recent GPRD study found that patients who stopped
NSAIDs after a long duration of use were at increased risk
of MI [21].

In this study, we found no differences in the rate of Ml
between the three groups. However, the risk of Ml was
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Figure 1

Pattern of the crude hazard rates for safety outcomes in the 36 months following an ibuprofen and/or paracetamol prescription. Concomitant paracetamol

and ibuprofen (A), ibuprofen only (CJ), paracetamol only (@)

observed to be increased substantially around the time of
the first NSAID prescription. This finding may be explained
by protopathic bias, which occurs when a drug is inadvert-
ently prescribed for an early manifestation of a disease that
has not been diagnostically detected [22]. This bias has
been described in other settings [7, 23]. For example,
a study in the Netherlands found that recent starters
of B,-adrenoceptor agonists have an increased MI risk,
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especially patients with a history of ischaemic heart
disease [23].

Main limitations of the study

Patient exposure was based on prescription information
rather than actual use. In addition both paracetamol and
ibuprofen are available OTC. Use of OTC medications is
rarely recorded by GPs and patients prescribed ibuprofen



or paracetamol as monotherapy might also be taking the
other or another NSAID as an OTC. This may result in mis-
classification of past users and concomitant ibuprofen and
paracetamol use, which would have resulted in an under-
estimate of any treatment effect.Because there are no data
in the public domain on the actual intake of OTC medica-
tions in the population that we have studied, we were not
able to quantify the extent of the misclassification of expo-
sure and the impact on the relative rates. Another limita-
tion is that ibuprofen and paracetamol prescribed on the
same date may not necessarily be used by patients at the
same time.This again is likely to have underestimated any
effects of concomitant ibuprofen and paracetamol use.

As expected with an observational study, information
for some of the risk factors associated with the outcomes is
incomplete (e.g. details on disease severity). The pattern
analysis evaluated the presence of differential effects that
varied between current and past exposure. A limitation of
this pattern analysis, similar to standard epidemiological
analyses, is bias by time-dependent confounding (i.e. dif-
ferential changes in risk factors in the comparison groups
over time).

Overall conclusion

There was considerable heterogeneity in the patient and
exposure characteristics between groups. The RRs and
hazard rate patterns were statistically similar for most
safety outcomes between patients prescribed ibuprofen
and paracetamol concomitantly and those prescribed ibu-
profen or paracetamol alone. This suggests that concomi-
tant use of ibuprofen and paracetamol does not increase
risk of the various safety outcomes examined over use of
paracetamol or ibuprofen alone.
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Ibuprofen and acetaminophen kinetics when taken

concurrently

We evaluated kinetics of ibuprofen and acetaminophen taken concurrently by 20 healthy adults

in a randomized crossover design. Steady-state blood levels of ibuprofen and acetaminophen

were measured by gas-liquid chromatography and HPLC. There were no significant differences

in any of the ibuprofen serum concentrations, but there were differences in acetaminophen

serum concentrations in 5 of 19 sampling times. When bioavailability and kinetic parameters for

both drugs were compared, there were no significant differences. Our data demonstrate that

steady-state kinetics of ibuprofen and acetaminophen are not changed when taken concurrently.

C. Eugene Wright lll, Pharm.D., Edward J. Antal, Ph.D., William R. Gillespie, M.S.,
and Kenneth S. Albert, Ph.D. Kalamazoo, Mich.
Clinical Biopharmaceutics Research Unit, The Upjohn Company

Acetaminophen is a common over-the-coun-
ter (OTC) analgesic. The magnitude of its use
exposes patients to potential drug interaction. It
is generally assumed, however, because of few
reports of drug interactions in the literature, that
patients receiving prescription drugs may safely
take acetaminophen. Studies have shown an ef-
fect on the absorption of acetaminophen by
drugs that alter gastrointestinal mobility.* & 7> ®
Only with codeine are there published reports of
no interaction with acetaminophen.’m & Acet-
aminophen is also commonly used as a ‘‘res-
cue’’ drug for subjects participating in analgesic
efficacy trials. When a rescue drug is taken, the
kinetic evaluation of the investigational drug
may be jeopardized. For example, aspirin can-
not be used as a rescue drug in studies evaluat-
ing nonsteroidal, anti-inflammatory drugs be-
cause of reported Kinetic interactions.? % 1713
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Reprint requests to: C. Eugene Wright III, Pharm.D., Clinical
Biopharmaceutics Research Unit, The Upjohn Company, 9122-
243-125, 7000 Portage Rd., Kalamazoo, Ml 49001.

Since acetaminophen is used as rescue medica-
tion in many clinical efficacy-kinetic studies
designed to evaluate potential new indications
for nonsteroidal, anti-inflammatory drugs, the
validity of the kinetic evaluation of nonsteroidal
drugs once acetaminophen has been taken must
be proved. Our purpose was to evaluate the ki-
netics of ibuprofen and acetaminophen given
separately and in combination.

Methods

Our subjects were 21 healthy adults (13 men
and 8 women).* Average age of the subjects
was 28 yr (19 to 42) and average weight was 72
kg (54 to 88). Before the study each subject had
a complete physical examination as well as a
laboratory evaluation. They had not received
any medications for 30 days before the study
that were known to induce or inhibit drug-
metabolizing enzymes. No other medications
were taken by the subjects within 7 days before

*One subject withdrew from the study for reasons unrelated to the
study.
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ACETAMINOPHEN SERUM CONCENTRATION (mcg/mi)
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TIME AFTER FIRST DOSE (hours)

Fig. 1. Average acetaminophen serum concentrations for 20 subjects after 650 mg acetaminophen
alone (=) and with 400 mg ibuprofen (-»-) every 6 hr.

Table 1. Bicavailability parameters after multiple-dose acetaminophen and ibuprofen alone and

in combination

Acetaminophen With Signifi- Ibuprofen With Signifi-

Parameters alone ibuprofen cance alone acetaminophen | cance
Chax (mcg/ml) 14.2 = 4.0 13.8 = 4.3 NS 40.5 = 0.8 423 + 11.6 NS
tmax (hr) 0.9 =0.5 0.8 =04 NS 1.4 0.7 1.4+ 0.7 NS
AUC (ug X hr/ml) 39.5 = 12.0  41.6 £ 13.0 NS 115.0 £ 222 114.0 = 25.1 NS

Crax = average of the individual’s peak concentration; t,,x == average time to reach peak concentration; AUC = average serum AUC from

0 to 6 hr after the last dose.

or during the study. None of the subjects had
ever experienced a hypersensitivity reaction to
ibuprofen or acetaminophen.

The drugs were taken in a randomized
crossover design with a 12-day washout period
between the treatments, which were given every
6hr(l aAM.,7AaM.,1PM.,and7P.M.)fora
total of eight doses. The treatments were as
follows: (1) 400 mg ibuprofen, (2) 650 mg
acetaminophen, and (3) 400 mg ibuprofen and
650 mg acetaminophen together. Meals were
eaten 2 hr before dosing for each dose of the
multiple-dose regimen except the last dose,
which was preceded by an 8-hr fast.

On day 1 subjects were confined to the clinic
overnight. On day 2 subjects were confined
overnight, and the confinement continued until
after the 12-hr blood sample was drawn. Sub-
jects returned to the clinic to receive medica-

tion. During each treatment blood samples were
drawn from the subjects before each dose of the
multiple-dose regimen. After the last dose
blood samples were collected by individual ven-
ipuncture at 10 and 20 min, and at 1, 1.5, 2, 3,
4, 6, 8, 10, and 12 hr after dosing. Serum was
harvested from the blood samples soon after
collection and was immediately frozen. Serum
samples were kept frozen at —15° until assayed
for ibuprofen by gas-liquid chromatography*
and for acetaminophen by HPLC.10

Serum AUC between 0 and 6 hr after the last
dose of the multiple-dose regimen of ibuprofen
and acetaminophen was calculated by the trape-
zoidal rule. Total body clearance (Cl) of both
drugs was calculated as dose/AUC, assuming
100% absorption. Elimination rate constant
(ke;) was calculated by least-squares regression
over the terminal log-linear portion of each sub-
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Fig. 2. Average ibuprofen serum concentrations for 20 subjects after 400 mg ibuprofen alone (=)
and with 650 mg acetaminophen (-#-) every 6 hr.

Table I1. Kinetic parameters after multiple-dose ibuprofen and acetaminophen alone and

in combination

Acetaminophen With Signifi- Ibuprofen With Signifi-
Parameters alone ibuprofen cance alone acetaminophen cance
Cl ¢/hr) 179 = 5.1 17.2 £ 5.5 NS 3.6 £ 0.7 3.7x08 NS
Ke (hr?) 0.22 + 0.07 0.22 = 0.05 NS 0.36 = 0.06 0.37 = 0.08 NS
vd (1) 86.0 = 30.9 85.1 =434 NS 102+ 26 100 1.9 NS
th. (hr)* 3.15 3.15 1.93 1.87

*Harmonic meaa of the elimination t%2 not statistically evaluated.

ject’s serum level curve after the last dose. The
ke; value was then used in the calculation of the
apparent volume of distribution (Vd = Cl/k,,)
and the elimination t% (t% = 0.693/k,,;). Serum
levels of ibuprofen and acetaminophen and the
derived bioavailability and kinetic parameters
were statistically compared by a mixed-effects
analysis-of-variance mode] with treatment and
group as the fixed effect and subject within
group as a random effect.

Resuits

Steady-state serum levels of acetaminophen
were achieved after 12 hr of initiating the

multiple-dose regimen as indicated by the
acetaminophen concentrations found in the pre-
dose blood samples in Fig. 1. This is consistent
with the approximate 3 hr acetaminophen elim-
ination t¥% . There were significant differences in
acetaminophen levels at only 5 of 19 sampling
times during the multiple-dose regimen (0 to 42
hr) at 12, 18, and 24 hr and after the last dose at
8 (50) and 10 (52) hr.

Ibuprofen serum concentrations reached
steady-state levels after 6 hr of multiple dosing,
which is consistent with an approximate 2-hr
elimination t%. There were no significant dif-
ferences at any time between the concentrations
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resulting from ibuprofen alone and ibuprofen
with acetaminophen. The mean ibuprofen se-
rum concentration—time values for both treat-
ments are shown in Fig. 2. There were no sig-
nificant differences in the average of the indi-
vidual peak concentrations, average time to
reach the peak concentration, and serum AUC
from O to 6 hr after the last acetaminophen dose
when taken alone or in combination with ibu-
profen. Bioavailability of ibuprofen also did not
significantly change when it was taken with
acetaminophen. Values for the bioavailability
of ibuprofen and acetaminophen are reported in
Table 1. Table II lists acetaminophen and ibu-
profen kinetics resulting from dosing with each
drug individually as well as in combination.
There were no significant differences in Cl,
ke, or apparent Vd of acetaminophen or ibu-
profen.

Discussion

Our data demonstrate that steady-state kinet-
ics of acetaminophen and ibuprofen are not
changed when these drugs are taken together.
That the combination of both drugs did not af-
fect the bioavailability of either drug is shown
by the absence of difference in parameters that
reflect the rate and extent of absorption. Vd, Cl,
and k., were the same for each drug regardless
of the treatment mode. Blood-level profiles
were essentially indistinguishable for both.

Our study establishes that acetaminophen
may be recommended as an OTC analgesic for
patients with rheumatoid arthritis who are also
taking ibuprofen. In contrast, because aspirin
markedly lowers blood (serum and plasma)
levels of ibuprofen,?® its use as an analgesic for
these patients can be questioned on kinetic
grounds. It should be kept in mind that clinical
significance of the ibuprofen-aspirin interaction
has not been proved but that there is a potential
for alteration in the efficacy of these drugs. The
absence of any kinetic interaction and the much
lower incidence of gastrointestinal side effects
makes acetaminophen the most appropriate
choice as an OTC analgesic for patients taking
ibuprofen.

Our results are also applicable to clinical re-

Clin. Pharmacol. Ther.
November 1983

search with ibuprofen. Ibuprofen kinetics can
be evaluated in patients with rheumatoid arthri-
tis or osteoarthritis even after acetaminophen is
taken as a rescue measure. This is especially
important in multiple-dose studies designed to
evaluate ibuprofen kinetics in arthritic patients.
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