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ABSTRACT

Background

Tension-type headache (TTH) affects about 1 person in 5 worldwide. It is divided into infrequent episodic TTH (fewer than one headache
per month), frequent episodic TTH (two to 14 headaches per month), and chronic TTH (15 headache days a month or more). Paracetamol
(acetaminophen) is one of a number of analgesics suggested for acute treatment of headaches in frequent episodic TTH.

Objectives

To assess the efficacy and safety of paracetamol for the acute treatment of frequent episodic TTH in adults.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (CRSO), MEDLINE, EMBASE, and the Oxford Pain Relief Database
to October 2015, and also reference lists of relevant published studies and reviews. We sought unpublished studies by asking personal
contacts and searching online clinical trial registers and manufacturers' websites.

Selection criteria

We included randomised, double-blind, placebo-controlled studies (parallel-group or cross-over) using oral paracetamol for symptomatic
relief of an acute episode of TTH. Studies had to be prospective, with participants aged 18 years or over, and include at least 10 participants
per treatment arm.

Data collection and analysis

Two review authors independently assessed studies for inclusion and extracted data. We used the numbers of participants achieving
each outcome to calculate the risk ratio (RR) and number needed to treat for one additional beneficial outcome (NNT) or one additional
harmful outcome (NNH) for oral paracetamol compared to placebo or an active intervention for a range of outcomes, predominantly those
recommended by the International Headache Society (IHS).

We assessed the evidence using GRADE (Grading of Recommendations Assessment, Development and Evaluation) and created 'Summary
of findings' tables.

Main results

We included 23 studies, all of which enrolled adults with frequent episodic TTH. Twelve studies used the IHS diagnostic criteria or similar,
six used the older classification of the Ad Hoc Committee, and five did not describe specific diagnostic criteria but generally excluded
participants with migraines. Participants had moderate or severe pain at the start of treatment. While 8079 people with TTH participated
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in these studies, the numbers available for any analysis were lower than this because outcomes were inconsistently reported and because
many participants received active comparators.

None of the included studies were at low risk of bias across all domains considered, although for most studies and domains this was likely
to be due to inadequate reporting rather than poor methods. We judged five studies to be at high risk of bias for incomplete outcome
reporting, and seven due to small size.

For the IHS preferred outcome of being pain free at two hours the NNT for paracetamol 1000 mg compared with placebo was 22 (95%
confidence interval (ClI) 15 to 40) in eight studies (5890 participants; high quality evidence), with no significant difference from placebo at
one hour. The NNT was 10 (7.9 to 14) for pain-free or mild pain at two hours in five studies (5238 participants; high quality evidence). The
use of rescue medication was lower with paracetamol 1000 mg than with placebo, with an NNTp to prevent an event of 7.8 (6.0 to 11) in six
studies (1856 participants; moderate quality evidence). On limited data, the efficacy of paracetamol 500 mg to 650 mg was not superior to
placebo, and paracetamol 1000 mg was not different from either ketoprofen 25 mg or ibuprofen 400 mg (low quality evidence).

Adverse events were not different between paracetamol 1000 mg and placebo (RR 1.1 (0.94 to 1.3); 5605 participants; 11 studies; high
quality evidence). Studies reported no serious adverse events.

The quality of the evidence using GRADE comparing paracetamol 1000 mg with placebo was moderate to high. Where evidence was
downgraded it was because a minority of studies reported the outcome. For comparisons of paracetamol 500 mg to 650 mg with placebo,
and of paracetamol 1000 mg with active comparators, we downgraded the evidence to low quality or very low quality because of the small
number of studies and events.

Authors' conclusions

Paracetamol 1000 mg provided a small benefit in terms of being pain free at two hours for people with frequent episodic TTH who have
an acute headache of moderate or severe intensity.

PLAIN LANGUAGE SUMMARY

Oral paracetamol for treatment of acute episodic tension-type headache in adults
Bottom line

This review found that few people with two to 14 tension-type headaches a month get good pain relief from taking paracetamol 1000 mg.
There are questions about how studies of this type of headache are conducted. These questions involve the type of people chosen for the
studies, and the types of outcomes reported. This limits the usefulness of the results, especially for people who just have an occasional
headache.

Background

People with frequent episodic tension-type headache have between two and 14 headaches every month. Tension-type headache stops
people concentrating and working properly, and results in much disability. When headaches do occur, they get better over time, even
without treatment.

Paracetamol is a commonly used painkiller, available without prescription (over the counter) in most parts of the world. The usual dose
is 1000 mg (usually two tablets) taken by mouth.

Study characteristics

In October 2015, we searched the medical literature and found 23 studies involving 8079 participants looking at paracetamol for frequent
episodic tension-type headache. About 6000 participants were involved in comparisons between paracetamol 1000 mg and placebo
(a dummy tablet). Results were usually reported two hours after taking the medicine or placebo. The International Headache Society
recommends the outcome of being pain free two hours after taking a medicine, but other outcomes are also suggested. Few studies
reported pain free at two hours or other outcomes, so there was limited information to analyse for some outcomes.

Key results

The outcome of being pain free at two hours was reported by 24 in 100 people taking paracetamol 1000 mg, and in 19 out of 100 people
taking placebo, meaning that only 5 in 100 people benefited because of paracetamol 1000 mg (high quality evidence). The outcome of
being pain free or having only mild pain at two hours was reported by 59 in 100 people taking paracetamol 1000 mg, and in 49 out of 100
people taking placebo (high quality evidence), meaning that only 10 in 100 people benefited because of paracetamol 1000 mg.

About 10 in 100 people taking paracetamol 1000 mg reported having a side effect, which was the same as with placebo (9 in 100 people)
(high quality evidence). Most side effects were mild or moderate in intensity. No side effects were serious.

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 2
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We found a very small amount of information comparing paracetamol 500 mg or 650 mg with placebo, and comparing paracetamol 1000
mg with other painkillers. There was no difference between any of these treatments.

Quality of the evidence

The quality of the evidence was moderate or high for paracetamol 1000 mg compared with placebo, and low or very low for paracetamol
500 mg to 650 mg compared with placebo, and for paracetamol 1000 mg compared with other painkillers. High quality evidence means
that we are very certain about the results. Low quality evidence means that we are very uncertain about the results.

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 3
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Paracetamol 1000 mg compared with placebo for episodic tension-type headache

Paracetamol 1000 mg compared with placebo for episodic tension-type headache

Patient or population: adults with episodic tension-type headache
Settings: community
Intervention: paracetamol 1000 mg

Comparison: placebo

Outcomes Probable out- Probable out- RR No. of studies, at-  Quality of the Comments
come with come with (95% Cl) tacks, events evidence
comparator intervention (GRADE)
NNT or NNH (95%
cl)
Pain-free at 2 190in 1000 240in 1000 RR1.3(1.1to1.4) 8 studies High Adequate numbers of studies and events
hours
NNT 22 (15 to 40) 5890 attacks Consistent direction of results
1285 events
Pain-free at 1 51in 1000 60in 1000 RR 1.2 (0.90to 1.5) 4 studies Moderate Downgraded because few studies reported, and
hour modest number of events
NNT not calculated 4717 attacks
Some inconsistency in direction of response
269 events
Dominated by 1 study
Pain-free at 4 440 in 1000 560 in 1000 RR1.2(1.16t0 1.3) 4 studies Moderate Downgraded because few studies reported, but
hours large number of events, tight Cls
NNT 8.2 (6.6 to 11) 4909 attacks
Consistent direction of results
2577 events
Dominated by 1 study
Use of rescue 300 in 1000 170in 1000 RR0.58 (0.50 to 6 studies Moderate Downgraded because few studies reported, and
medication 0.69) modest number of events
1856 attacks
NNTp 7.7 (6.0 to 11) Consistent direction of results
422 events
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Pain-free or 490 in 1000 590 in 1000 RR1.2(1.15t0 1.3) 5 studies High Few studies reported, but large number of
mild pain at 2 events, tight Cls
hours NNT 10 (7.9 to 14) 5238 attacks
1 small study showed different direction of re-

2910 events sponse
Any adverse 86 in 1000 100 in 1000 RR1.1(0.94t01.3) 11 studies High Adequate numbers of studies and events
event

NNH not calculated 5605 attacks Consistent direction of results (no effect)

528 events
Serious adverse  No events re- No events re- - 15 studies, esti- Moderate Downgraded because no events reported in 5147
events ported ported mated 5147 partic- comparisons

ipants in compar-
isons

Rate of serious adverse events unlikely to be > 1
in 1700 (Eypasch 1995)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: confidence interval; NNTH: number needed to treat for one additional harmful outcome; NNT: number needed to treat for one additional beneficial outcome; NNTp:

number needed to treat to prevent one harmful outcome; RR: risk ratio.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

Summary of findings 2. Paracetamol 500 mg to 650 mg compared with placebo for episodic tension-type headache

Paracetamol 500 mg to 650 mg compared with placebo for episodic tension-type headache

Patient or population: adults with episodic tension-type headache
Settings: community
Intervention: paracetamol 500 mg to 650 mg

Comparison: placebo

Outcomes Probable out- Probable out- RR
come with come with (95% Cl)
comparator intervention

No. of studies, at-
tacks, events

Quality of the Comments
evidence
(GRADE)
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NNT or NNH (95%
(of)]

Pain-free at 2 hours  No data No data - - - -
Pain-free at 1 hour No data No data - - - -
Pain-free at 4 hours  No data No data - - - -
Use of rescue med- ~ 370in 1000 280in 1000 RR0.76 (0.55t0 1.1) 2 studies Low Few studies and events
ication NNTp not calculat- 301 attacks Consistent direction of results (no effect)
e 99 events 1 study had high attrition
Pain-free or mild 530in 1000 590 in 1000 RR1.1(0.90to0 1.4) 2 studies Low Few studies and events
pain at 2 hours
NNT not calculated 275 attacks Consistent direction of results (no effect)
154 events
Any adverse event 110in 1000 140in 1000 RR1.3(0.71t02.5) 2 studies Low Few studies and events
NNH not calculated 301 attacks Consistent direction of results (no effect)
38 events 1 study had high attrition
Serious adverse No events re- No events re- - 5 studies Very low 0 events reported in only 463 comparisons

events ported

ported

estimated 463 par-
ticipants in compar-
isons

Rate of serious adverse events unlikely to
be>1in 155 (Eypasch 1995)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: confidence interval; NNH: number needed to treat for one additional harmful outcome; NNT: number needed to treat for one additional beneficial outcome; NNTp:
number needed to treat to prevent one harmful outcome; RR: risk ratio.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.
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BACKGROUND

This review is based on a template for reviews of drugs used for
acute treatment of frequent episodic tension-type headache (TTH)
in adults. The aim is for all reviews to use the same methods.

Headaches are a commonly reported problem in community-
based surveys worldwide. The lifetime prevalence of headache
is estimated to be greater than 90% (Steiner 2004), and the
annual prevalence rate is estimated to be 46% in the general
adult population (Stovner 2007). Variations in reported prevalence
may result from differences in study design, population, inclusion
or exclusion of cases of infrequent episodic TTH, overlap with
probable migraine, cultural and environmental differences, or even
genetic factors (Sahler 2012). TTH is more common than migraine,
afinding replicated across the world (Oshinaike 2014; Vos 2012).

The management of people with headaches is largely neglected
(Rasmussen 2001; Steiner 2011), and may be fragmented by
the involvement of clinicians from different medical specialities
(neurology; ear, nose and throat; ophthalmology; psychiatry).
Because headache is rarely life-threatening and headache pain is
generally mild to moderate in intensity, people often self medicate
and do not seek formal care from health services (Rasmussen 2001).

Headache can be either primary (no underlying cause) or
secondary (due to other systemic or local causes) (Green 2009).
TTH belongs to the group of primary headaches and is seen
in nearly one-third of people experiencing headaches; the large
number of people affected imposes a significant burden on the
healthcare system (Stovner 2007). Generally, episodes of TTH are
mild to moderate in intensity, and self limiting, butin a small group
of people they may be more severe and disabling (Green 2009).
People with longer lasting or more severe headaches may seek
help in a clinical setting, but the majority of people do not do
so, resulting often in inadequate and inappropriate management
(Kernick 2008). In one community-based telephone survey to
determine medication patterns of 274 people with frequent
headache, only 1% used prescription medication. The majority
reported using over-the-counter (OTC) analgesics (paracetamol
(acetaminophen): 56% and aspirin: 15%), and the perceived
effectiveness of OTC medication was approximately 7 on a scale
of 0 to 10 (Forward 1998). There is a greater propensity to
develop analgesic abuse among people who self medicate with
OTC preparations, particularly those with frequent TTH. This calls
for developing treatment and management guidelines that bring
about substantial and sustained pain relief with minimal adverse
effects.

Professional strategies for the management of TTH have typically
been extrapolated from those used for migraine; the World Health
Organization (WHO) essential drug list, for example, does not
include indications for the management of TTH (WHO 2015). In
2010, the British Association for the Study of Headache (BASH) and
the European Federation of Neurological Societies (EFNS) updated
or published guidelines for the management of TTH (BASH 2010;
Bendtsen 2010); there is also German and Austrian guidance (Haag
2011). The guidelines reflect ongoing systematic efforts to bridge
the gap between clinical trial evidence and clinical practice with the
aim of improving practice. While these guidelines represent a step
forward, there are, nonetheless, issues relating to the quality and
methodological limitations of individual studies.

People with TTH and migraine have more work absence
than people without headaches (Lyngberg 2005); there is also
considerable loss of productivity (Cristofolini 2008; Pop 2002).
Headache-related characteristics include significant problems with
headache management, disability, pain, worry, and dissatisfaction
with care, as well as greater use of medical services and worse
general health (Harpole 2005).

Description of the condition

TTH has been known by several names, including tension
headache, muscle contraction headache, psychomyogenic
headache, stress headache, ordinary headache, essential
headache, idiopathic headache, and psychogenic headache (IHS
2004). TTH is diagnosed mainly by the absence of features found in
other headache types, especially migraine. The third edition of the
International Classification of Headache Disorders (ICHD-3 beta)
distinguishes between episodic and chronic varieties of TTH (IHS
2013). Chronic TTH is diagnosed when headache occurs on 15 days
or more per month on average for three months or more (180 or
more days per year); otherwise TTH is considered to be episodic.

Acute treatment with analgesics is more appropriate for episodic
TTH, while both pharmacological and non-pharmacological
treatments are used for managing chronic TTH. Structural changes
in the brain have been reported in people with chronic TTH
(Fumal 2008). Furthermore, management of TTH in children and
adolescents raises diverse clinical issues (establishing diagnoses,
dosages, nature of preparation, pharmacodynamics, etc; Monteith
2010). For all of these reasons, the proposed review will focus on
the acute treatment of episodic TTH in adults.

Diagnosis

Episodic TTH is subdivided into infrequent and frequent types (IHS
2013).

Infrequent episodic TTH is diagnosed by the following criteria.

« At least 10 episodes occurring on fewer than one day per month
(fewer than 12 days per year) and satisfying criteria 2 through 4.

« Headache lasting from 30 minutes to seven days.

» Headache has at least two of the following characteristics:
o bilateral location;

o pressing/tightening (non-pulsating) quality;
o mild or moderate intensity;
o notaggravated by routine physical activity such as walking or
climbing stairs.
« Both of the following:
o no nausea or vomiting (anorexia may occur);
o no more than one of photophobia or phonophobia.
» Not attributed to another disorder.

Frequent episodic TTH is defined when at least 10 episodes of
headache occur on at least one day but fewer than 15 days per
month for at least three months (at least 12 and fewer than 180 days
per year), and when criteria 2 to 5, above, are also met.

Prevalence

The Global Burden of Diseases Study 2010 found global prevalence
of TTH as 21%, making it the second most prevalent condition after
dental caries, and slightly more prevalent than migraine (Vos 2012).
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In previous studies, the one-year prevalence of infrequent episodic
TTH in one Danish study of 4000 people aged 40 years was 48.2%,
while that of frequent episodic TTH was 34% (Russell 2005). Overall
annual prevalence of TTH in the US was estimated to be 38%,
with a higher incidence among women (prevalence ratio of 1:1.2;
Schwartz 1998). In Canada, the estimated prevalence was 29%
(Edmeads 1993). One study conducted in Chile reported that TTH
constituted 72% of all recurrent headaches, with a total prevalence
of 27% (95% confidence interval (Cl) 25% to 29%). Nearly 1 in 4
(24%) participants had episodic TTH, and prevalence was greater
among women when compared to men (35% for women versus
18% for men; Lavados 1998).

Causation

The exact pathogenesis of TTH is still unknown and is said to
be multifactorial, including central dysfunction of pain processing
pathways and peripheral myofascial factors. There is a general
agreement that peripheral myofascial nociception disturbances
play a greater role in the pathogenesis of both frequent and
infrequent episodic TTH (Fernandez-de-las-Pefias 2010; Fumal
2008).

Description of the intervention

Paracetamol (acetaminophen) was first identified as the active
metabolite of two older antipyretic drugs, acetanilide and
phenacetin, in the late nineteenth century. It became available in
the UK on prescription in 1956, and without prescription (OTC) in
1963 (PIC 2015). Since then, it has become one of the most popular
antipyretic and analgesic drugs worldwide, and is often also used in
combination with other drugs. OTC medications are less expensive,
more accessible, and have favourable safety profiles relative to
many prescription treatments.

Despite a low incidence of adverse effects, paracetamol has a
recognised potential for hepatotoxicity and is thought to be
responsible for approximately half of all cases of liver failure in
the UK (Hawton 2001), and about 40% in the US (Norris 2008).
One study evaluating all cases of acute liver failure leading to
registration for transplantation (ALFT) across seven European
countries for a three-year period showed that paracetamol
overdose was responsible for one sixth of cases of ALFT; however,
this varied considerably between each country (Gulmez 2015).
Acute paracetamol hepatotoxicity at therapeutic doses has been
judged to be extremely unlikely, despite reports of so-called
'therapeutic misadventure' (Prescott 2000). It has been observed
that non-overdose ALFT is more likely to follow therapeutic-dose
paracetamol exposure than similar nonsteroidal anti-inflammatory
drug (NSAID) exposure (Gulmez 2013). Legislative changes were
introduced in the UK to restrict pack sizes and the maximum
number of tablets permitted in OTC sales (CSM 1997) on the basis
of evidence that poisoning was lower in countries that restrict
availability (Gunnell 1997; Hawton 2001). The contribution of these
changes, which are inconvenient and costly (particularly to people
with chronic pain), to any observed reductions in incidence of
liver failure or death, remains uncertain (Bateman 2014a; Bateman
2014b; Hawkins 2007; Hawton 2013). There have been concerns
over the safety of paracetamolin people with compromised hepatic
function (people with severe alcoholism, cirrhosis, or hepatitis), but
these have not been substantiated (Dart 2000; PIC 2015).

The use of paracetamol during pregnancy has been questioned
following reports that it is linked to behavioural problems and
hyperkinetic disorders in children whose mothers took it during
pregnancy (Liew 2014), and suggestions that it can interfere with
sex hormones (Mazaud-Guittot 2013).

In one analysis of single dose studies in migraine, there was
no evidence that adverse events were more common with
paracetamol 1000 mg than with placebo, and no serious adverse
events occurred with paracetamol alone (Derry 2013).

Oral paracetamol has long been used as a first-line analgesic
for a variety of acute and chronic conditions, although some
systematic reviews and meta-analyses have suggested that there
is no good evidence for a clinically relevant benefit of paracetamol
(as monotherapy) in many of these pain conditions (Machado 2015;
Moore 2014a). The benefit risk of paracetamol has been called
into question, especially in view of limited or absent evidence of
efficacy, and growing evidence about risk (Moore 2016).

How the intervention might work

The lack of significant anti-inflammatory activity of paracetamol
implies a mode of action distinct from that of NSAIDs;
yet, despite years of use and research, the mechanisms of
action of paracetamol are not fully understood. NSAIDs act by
inhibiting the activity of cyclooxygenase (COX), now recognised
to consist of two isoforms (COX-1 and COX-2), which catalyses
the production of prostaglandins responsible for pain and
inflammation. Paracetamol has previously been shown to have
no significant effects on COX-1 or COX-2 (Schwab 2003), but
is now being considered as a selective COX-2 inhibitor (Hinz
2008). Significant paracetamol-induced inhibition of prostaglandin
production has been demonstrated in tissues in the brain, spleen,
and lung (Botting 2000; Flower 1972). A 'COX-3 hypothesis',
wherein the efficacy of paracetamol is attributed to its specific
inhibition of a third COX isoform enzyme, COX-3 (Botting 2000;
Chandrasekharan 2002), has little credibility, and a central mode
action of paracetamol is thought to be likely (Graham 2005).

Why it is important to do this review

Episodic TTH is ubiquitous, affecting a large proportion of adults.
Despite being generally mild to moderate in intensity, headache
results in considerable suffering to the affected person and
contributes overall to a significant loss of productivity to society
(Mannix 2001; Rasmussen 2001; Steiner 2004; Stovner 2007).
Seeking relief, people generally self medicate with one or more
medicines, and OTC medicines are often used (Forward 1998).
Paracetamol is a readily accessible OTC analgesic. As a generic
drug, paracetamol could be a drug of choice for management of
TTH, particularly in low-resource settings. It has some efficacy
in individual studies and one systematic review (Moore 2014b;
Schachtel 1996).

Two guidelines on the management of TTH have reviewed the
effectiveness of different treatments, both using a consensus
methodology because the amount of randomised trial evidence
is limited (Moore 2014b). The BASH guidelines are based on a
limited review of studies (BASH 2010), and the EFNS guidelines are
based on a more detailed and thorough literature search (Bendtsen
2010). The EFNS guidelines represent an improvement over the
BASH guidelines in that they used a standard published protocol for
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developing management guidelines (Brainin 2004). That protocol
strongly recommends active and frequent consultation of The
Cochrane Library. However, there were no published Cochrane
reviews on the acute management of frequent episodic TTH until
the publication of a review of ibuprofen for this indication (Derry
2015). One non-Cochrane systematic review by Verhagen and
others followed methods similar to those used in Cochrane reviews
and evaluated the efficacy and tolerability of analgesics for the
acute treatment of episodes of TTH in adults (Verhagen 2006), but
the authors analysed a non-standard outcome of "pain relief or
recovery over 2 to 6 hours" as the main efficacy outcome.

Reviews explicitly adopting Cochrane methods and evaluating the
more focused outcomes recommended in the updated guidelines
of the IHS for controlled trials of drugs in TTH are clearly important
(IHS 2010). One survey of TTH study methods and reporting
demonstrated that these are seldom adhered to in clinical trials,
and studies of aspirin, ibuprofen, ketoprofen, and paracetamol
used a variety of outcomes including, occasionally, IHS-preferred
outcomes (Moore 2014b).

OBJECTIVES

To assess the efficacy and safety of paracetamol for the acute
treatment of frequent episodic TTH in adults.

METHODS

Criteria for considering studies for this review
Types of studies

Weincluded randomised, double-blind, placebo-controlled studies
(parallel-group or cross-over) in any setting using paracetamol
for symptomatic relief of an acute episode of TTH. Studies had
to be prospective. We accepted studies reporting treatment of
consecutive headache episodes if they reported outcomes for the
first, or each, episode separately. We included trials regardless
of publication status or language of publication. We included
studies conducted in any setting (home, clinic, doctor's surgery,
community centre, etc) as long as it was clear that treatment was
for an acute episode of TTH.

Cross-over studies are well-suited to study acute episodic TTH and
eliminate within-person variation; however, they pose challenges
during analysis related to drop-outs, inadequate reporting
(reporting only the first period), and inappropriate reporting
(reporting as parallel-group trials instead of paired observations).
We included cross-over trials only if there was adequate washout
(at least 48 hours) between treatments and after ascertaining that
the participants were adequately randomised to the first treatment
period.

We excluded trials using alternation, date of birth, hospital
record number, or other 'quasi-random' methods of allocation of
treatment.

Types of participants

Study participants were adults (at least 18 years of age) with
frequent episodic TTH. We excluded studies involving participants
with chronic TTH.

The diagnosis of episodic TTH ideally conformed to IHS criteria
(IHS 2013). We considered other definitions if they conformed in

generalto IHS diagnostic criteria and reasonably distinguished TTH
from other headache types by specifying distinctive features of
TTH; for example, absence of nausea or vomiting, mild to moderate
head pain, character and location of pain, absence of obvious
phonophobia or photophobia and aura, and differentiated from
chronic daily headache.

We analysed data only for people with acute TTH episodes.
Studies including people with 'mixed' migraine and TTH or
'combination' headaches would have posed problems, as these
terms may refer to people with discrete episodes of migraine
and discrete episodes of TTH, or to people with headaches that
(in the view of the investigators) combined features of migraine
and TTH. The IHS criteria assign a dual diagnosis of migraine
and TTH or 'probable migraine!, respectively, to such people.
Where participants experienced both migraine and TTH, they were
required to be able to distinguish between them and to treat only
TTH. We excluded secondary headache disorders using criteria
based on ICHD (IHS 2013).

Types of interventions

Included studies had to have at least one arm in which paracetamol
was given orally for acute treatment of an episode of TTH. There
was no restriction on dose. Included studies could use either a
single dose to treat a discrete headache episode or investigate
different dosing strategies. We looked primarily for studies using
paracetamol alone, but also for studies that used paracetamol in
combination with another active oral treatment.

A placebo comparatoris essential to demonstrate that paracetamol
is effective in this condition. The placebo used had to be identical
to paracetamol in appearance (size, colour, etc) and the number
of tablets, or a double-dummy technique should be used. All the
active-controlled trials also included a placebo treatment arm.

Types of outcome measures

Primary and secondary outcomes selected for analysis reflected
the most recent guidelines for controlled trials of drugs in TTH
issued by the IHS (IHS 2010).

Primary outcomes

« Pain-free rate at two hours using any standard method of pain
assessment and without the use of rescue medication.

Secondary outcomes

+ Pain-free rate at different time points, without the use of rescue
medication. We used one hour, four hours, and 24 hours as
clinically important endpoints and analysed them separately.

« Pain Intensity Difference (PID) and Sum of Pain Intensity
Difference (SPID), at two hours, without the use of rescue
medication.

« Pain-free or mild pain at two hours (equivalent to headache
response in migraine trials); this is an outcome regarded as
useful by most people with acute or chronic pain (Moore 2013).

+ Use of rescue medication. When participants use rescue
medication they are considered to have withdrawn from the
study because of a lack of efficacy.

« Adverse events: number of participants with any adverse event,
identity and rates (if data permitted) of specific adverse events,

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 9
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

serious adverse events, and number of withdrawals due to
adverse events.

Search methods for identification of studies
Electronic searches

We searched the following databases.

« Cochrane Central Register of Controlled Trials (CENTRAL) (via
CRSO) on 14 October 2015.

« MEDLINE (via Ovid, 1946 to 14 October 2015).
« EMBASE (via Ovid, 1974 to 14 October 2015).
« Oxford Pain Relief Database (Jadad 1996a) on 14 October 2015.

Appendix 1 shows the search strategy for CENTRAL, Appendix 2 for
MEDLINE, and Appendix 3 for EMBASE.

Searching other resources

We searched the International Clinical Trials Registry
Platform  (apps.who.int/trialsearch/) and  ClinicalTrials.gov
(ClinicalTrials.gov) for completed or ongoing trials using the
key words 'headache' or 'cephalalgia' or their variations
(using wildcards). We also examined web-based clinical trials
registries of relevant manufacturers and drug companies including
GlaxoSmithKline, Novartis, Bayer, and Reckitt Benckiser.

We searched the reference lists of all eligible trials and previous
systematic reviews for additional studies, and asked personal
contacts for information about any unpublished and ongoing
studies known to them.

Data collection and analysis
Selection of studies

Two review authors independently reviewed the titles and
abstracts of all studies identified through searching to exclude any
that clearly did not satisfy inclusion criteria, and read full copies
of the remaining studies to identify those suitable for inclusion.
We resolved disagreements by discussion or by referral to a third
review author for independent review and a final decision.

Data extraction and management

We adapted the Cochrane Pain, Palliative and Supportive
Care Review Group's (PaPaS) data extraction form to suit the
requirements of this review. Two review authors independently
extracted data from each study using the form. We resolved
disagreements and uncertainties by discussion. It was not
necessary to involve a third review author. One review author
entered data into Review Manager 5 (RevMan 2014).

Assessment of risk of bias in included studies

We used the Oxford Quality Score (Jadad 1996b) as the basis for
inclusion, limiting inclusion to studies that were randomised and
double-blind as a minimum. We reported the scores for each study
in the Characteristics of included studies table.

Two review authors independently assessed the risk of bias for
each study, using the criteria outlined in the Cochrane Handbook
for Systematic Reviews of Interventions, Chapter 8 (Higgins 2011),
and adapted from those used by the Cochrane Pregnancy and

Childbirth Group, with any disagreements resolved by discussion.
We assessed the following for each study.

« Random sequence generation (checking for possible selection
bias). We assessed the method used to generate the allocation
sequence as: low risk of bias (any truly random process, random
number table; computer random number generator); unclear
risk of bias (method used to generate sequence not clearly
stated). We excluded studies using a non-random process (odd
or even date of birth; hospital or clinic record number).

« Allocation concealment (checking for possible selection bias).
The method used to conceal allocation to interventions before
assignment determines whether intervention allocation could
have been foreseen in advance of, or during, recruitment, or
changed after assignment. We assessed the methods as: low
risk of bias (telephone or central randomisation; consecutively
numbered sealed opaque envelopes); unclear risk of bias
(method not clearly stated). We excluded studies that did not
conceal allocation (open list).

« Blinding of outcome assessment (checking for possible
detection bias). We assessed the methods used to blind study
participants and outcome assessors from knowledge of which
intervention a participant received as: low risk of bias (study
stated that it was blinded and described the method used to
achieve blinding, identical tablets, matched in appearance and
smell); unclear risk of bias (study stated that it was blinded but
did not provide an adequate description of how it was achieved).
We excluded studies that were not double-blind.

« Incomplete outcome data (checking for possible attrition bias
due to the amount, nature, and handling ofincomplete outcome
data). We assessed the methods used to deal with incomplete
data as: low risk (fewer than 10% of participants did not
complete the study or the study used 'baseline observation
carried forward' analysis, or both); unclear risk of bias (used 'last
observation carried forward' analysis); high risk of bias (used
'completer' analysis).

« Size of study (checking for possible biases confounded by small
size). Small studies have been shown to overestimate treatment
effects, probably because the conduct of small studies is
more likely to be less rigorous, allowing critical criteria to be
compromised (Dechartres 2013; Niiesch 2010). We assessed
studies as being at low risk of bias (200 participants or greater
per treatment arm); unclear risk of bias (50 to 199 participants
per treatment arm); high risk of bias (fewer than 50 participants
per treatment arm).

Measures of treatment effect

We used risk ratio (RR) to establish statistical difference, and the
numbers needed to treat for an additional beneficial outcome
(NNT) and pooled percentages as absolute measures of benefit or
harm.

We used the following terms to describe adverse outcomes in terms
of harm or prevention of harm.

« When significantly fewer adverse outcomes occurred with
paracetamol than with control (placebo or active), we used the
term the number needed to treat to prevent one event (NNTPp).

« When significantly more adverse outcomes occurred with
paracetamol compared with control (placebo or active), we used
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the term the number needed to treat for an additional harmful
outcome or to cause one event (NNH).

We have reported continuous data as the mean difference, with
95% confidence intervals (Cls), where appropriate. As anticipated,
we did not carry out any analysis of continuous data.

Unit of analysis issues

The unit of analysis was the individual participant.

Dealing with missing data

The most likely source of missing data was expected to be cross-
over studies; we planned to use only first-period data where
possible, but where those data were not provided, we treated the
results as if they were parallel group results, and commented on
this.

For all outcomes, we carried out analyses, as far as possible,
on a modified intention-to-treat basis in which we included all
participants who were randomised and received an intervention.
Where studies reported sufficient information, we re-included
missing data in the analyses undertaken. We noted where there
were substantial amounts of missing data in any study, and planned
to perform sensitivity analyses to investigate their effect in any
analyses.

Assessment of heterogeneity

We assessed heterogeneity of response rates using L'Abbé plots,
a visual method for assessing differences in results of individual
studies (L'Abbé 1987). Where we pooled data, we reported the 12
statistic.

Assessment of reporting biases

We planned to assess publication bias by examining the number
of participants in trials with zero effect (RR = 1.0) needed for the
point estimate of the NNT to increase beyond a clinically useful
level (Moore 2008). In this case, we specified a clinically useful level
as an NNT of 10 or greater for the outcome 'pain-free at two hours,
and NNT of 8 or greater for 'pain-free or mild pain at two hours". In
the event, the NNTs were higher than these pre-specified levels, so
this was not possible.

Data synthesis

We planned to analyse studies using a single dose of paracetamol
in established pain of at least moderate intensity separately
from studies in which medication was taken before pain was
well established, or in which a second dose of medication
was permitted. In the event, all the studies treated established
headaches and almost all reported a mean baseline pain of
moderate intensity. None specifically treated early, or when pain
was mild. Only one study allowed a second dose of study
medication, and that study did not contribute data for analysis.

We carried out all analyses according to dose (1000 mg or 500 mg
to 650 mg) and compared paracetamol with placebo or an active
comparator. We combined data for analysis only for comparisons
and outcomes where there were at least two studies and 200
participants (Moore 1998). We calculated the RRs for benefit or
harm with 95% Cls using a fixed-effect model (Morris 1995). We

calculated NNT, NNTp, and NNH with 95% Cls using the pooled
number of events by the method of Cook and Sackett (Cook 1995).
We assumed a statistically significant difference from control when
the 95% Cl of the RR for benefit or harm included the number one.

We used the Z test to determine significant differences between the
two doses of paracetamol (Tramer 1997).

We have described data from comparisons and outcomes with only
one study or fewer than 200 participants in the text and summary
tables where appropriate for information and comparison, but did
not analyse them quantitatively.

Quality of the evidence

Two review authors independently rated the quality of each
outcome. We used the GRADE (Grades of Recommendation,
Assessment, Development and Evaluation) system to assess the
quality of the evidence related to the key outcomes listed in Types
of outcome measures (Appendix 4; Chapter 12, Higgins 2011).

'Summary of findings' tables

We included 'Summary of findings' tables to present the main
findings in a transparent and simple tabular format. In particular,
we included key information concerning the quality of evidence,
the magnitude of effect of the interventions examined, and the sum
of available data on the outcomes of pain-free at two hours, pain-
free at one and four hours, pain-free or mild pain at two hours,
participants with any adverse event, and participants with serious
adverse events.

Subgroup analysis and investigation of heterogeneity

Possible issues for subgroup analysis were dose, formulation,
and route of administration. A minimum of two studies and 200
participants had to be available for any subgroup analysis.

Sensitivity analysis

We planned sensitivity analysis for study quality (Oxford Quality
Score of 2 versus 3 or more). A minimum of two studies and 200
participants had to be available for any sensitivity analysis.

RESULTS

Description of studies
Results of the search

Our searches identified 532 potentially relevant reports in
CENTRAL, 540 in MEDLINE, 1748 in EMBASE, and three in clinical
trial registries. After removing duplicates and screening titles
and abstracts, we obtained and read 27 full reports. Of these,
we included 23 of these reports (Dahlof 1996; Diener 2014;
Friedman 1987; Gatoulis 2012; Gilbert 1976; Gobel 1996; Gobel
1998; GoObel 2001; Mehlisch 1998; Migliardi 1994; Miller 1987;
NCT01755702; NL9701; Packman 2000; Peters 1983; Pini 2008; Prior
2002; Schachtel 1991; Schachtel 1996; Steiner 1998; Steiner 2003;
Thorpe 1970; Ward 1991) and excluded four (de Souza Carvalho
2012; Diener 2005; NCT01552798; Wdjcicki 1977). In addition, RB
provided the clinical trial report for one unpublished study that
satisfied our inclusion criteria (NL9701) (Figure 1).
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Figure 1. Study flow diagram.
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(see Characteristics of ongoing studies). One article reported on six individual studies with similar

methods, but combined the results (Migliardi 1994). Another article

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 12
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

+ § Cochrane
é) Library

Cochrane Database of Systematic Reviews

subsequently reported combined results for four of these studies,
providing additional efficacy data (Diener 2014). For the purposes
of this review, we refer to studies 1 to 4 as Diener 2014 and studies 5
and 6 as Migliardi 1994, and count them as two included studies. We
included 23 studies (8079 participants; 7701 in efficacy analyses),
all of which enrolled adult participants with frequent episodic TTH
(see Characteristics of included studies table).

Eleven studies specified using the IHS diagnostic criteria (Dahlof
1996; Gatoulis 2012; Gobel 1996; Gobel 1998; Mehlisch 1998;
NL9701; Packman 2000; Pini 2008; Prior 2002; Steiner 1998; Steiner
2003), and one other reported criteria in line with those of the IHS
(NCT01755702). Six studies used the older classification of the Ad
Hoc Committee (Ad Hoc Committee 1962), (Diener 2014; Friedman
1987; Migliardi 1994; Miller 1987; Schachtel 1991; Schachtel 1996).
Five studies did not describe specific diagnostic criteria (Gilbert
1976; GObel 2001; Peters 1983; Thorpe 1970; Ward 1991). Of
these, the investigators of one study (Gébel 2001) had previously
described using IHS criteria in other studies. Two studies described
excluding headaches of other origin including migraine (Peters
1983; Ward 1991), and one study described a typical TTH history
without other causes (Thorpe 1970). We included these six studies
in the review, with the intention to carry out sensitivity analyses if
any of them contributed to analyses.

All studies reported mean baseline pain of at least moderate
intensity, except one in which it was not reported (Thorpe 1970).
None of the studies reported the average headache frequency of
participants.

Ten studies used a cross-over design (Dahlof 1996; Diener 2014,
Gilbert 1976; Gobel 1996; Gobel 1998; Gobel 2001; Migliardi 1994;
NCT01755702; Pini 2008; Ward 1991), and 13 used a parallel-group
design (Friedman 1987; Gatoulis 2012; Mehlisch 1998; Miller 1987;
NL9701; Packman 2000; Peters 1983; Prior 2002; Schachtel 1991;
Schachtel 1996; Steiner 1998; Steiner 2003; Thorpe 1970). All but
one study used a single dose of medication to treat a discrete
headache episode. The one exception to this was Thorpe 1970,
which permitted the use of a second dose. None of the cross-over
studies reported first period data separately. In most of the studies,
participants treated a single episode with any one intervention, but
in Diener 2014 and Migliardi 1994 participants treated two episodes
with each intervention. Four cross-over studies specified a washout
of at least 48 hours between doses (Dahlof 1996; Diener 2014;
Gilbert 1976; Migliardi 1994), whereas the others did not specify
periods between treatments. We included these six other studies
in the review, with the intention to carry out sensitivity analyses if
any of them contributed to analyses (Gobel 1996; Gobel 1998; Gobel
2001; NCT01755702; Pini 2008; Ward 1991).

The studies did not consistently report the outcomes of interest.
Eight studies reported pain-free at two hours, four studies reported
pain-free at one hour, and three studies reported pain-free at four
hours. Five studies reported pain-free or mild pain at two hours
(including "total or worthwhile effect at two hours"), and 15 studies
reported some measure of PID. Seventeen studies reported on
adverse events, and eight studies reported on the use of rescue
medication.

Sixteen studies used paracetamol 1000 mg (Dahlof 1996; Diener
2014; Gobel 1996; Gobel 1998; Gobel 2001; Mehlisch 1998; Migliardi

1994; NCT01755702; NL9701; Packman 2000; Peters 1983; Prior
2002; Schachtel 1991; Schachtel 1996; Steiner 1998; Steiner 2003).
Two studies used paracetamol 500 mg (Dahlof 1996; Steiner 2003).
Two studies used paracetamol 650 mg (Gilbert 1976; Miller 1987).
One used paracetamol 648 mg (Ward 1991). Nine studies used
paracetamol given in combination with other medications. One
study used paracetamol 600 mg plus codeine 60 mg (Friedman
1987). One study used paracetamol 300 mg plus codeine 30
mg (Gatoulis 2012). One study used paracetamol 650 mg plus
phenyltoloxamine citrate 60 mg (Percogesic) (Gilbert 1976). Two
studies used paracetamol 1000 mg plus peppermint oil 10 mg
(Gobel 1996; Gobel 2001). One study used paracetamol 500 mg plus
aspirin 500 mg plus caffeine 130 mg (Diener 2014). Three studies
used paracetamol 1000 mg plus caffeine 130 mg (Migliardi 1994;
NCT01755702; Pini 2008). One study used both paracetamol 648 mg
plus caffeine 65 mg, and paracetamol 648 mg plus caffeine 130 mg
(Ward 1991). One study used paracetamol 650 mg plus butalbital
100 mg plus caffeine 80 mg (Fioricet) (Friedman 1987). One used
paracetamol plus aspirin plus caffeine plus isobutylallylbarbituric
acid; Fiorinal-Pa) (Thorpe 1970).

Active comparators were:

« ketoprofen 12.5 mg, 25 mg, and 50 mg (Dahlof 1996; Mehlisch
1998; Steiner 1998);

» phenyltoloxamine 60 mg (Gilbert 1976);

« peppermint 0il 10 g (G&bel 1996; Gobel 1998; Gobel 2001);

« aspirin 500 mg (Steiner 2003);

+ aspirin 650 mg (Peters 1983);

« aspirin 1000 mg (Gatoulis 2012; Steiner 2003);

« aspirin 1000 mg plus caffeine 64 mg (Schachtel 1991);

« naproxen 375 mg (Prior 2002);

« naproxen sodium 550 mg (Miller 1987; Pini 2008);

« ibuprofen 400 mg (NCT01755702; Packman 2000; Schachtel
1996), presumably as ibuprofen acid.

The total number of participants in the 23 studies was 7164,
with 5141 in 13 parallel-group studies and 2023 in 10 cross-
over studies (though some of these participants contributed
more than one headache episode). Because outcomes were
inconsistently reported and because many participants received
active comparators, the number of participants with data for
analyses for paracetamol was therefore much smaller than the total
number.

Excluded studies

We excluded four studies (see Characteristics of excluded studies
table). Two studies treated participants with either TTHs or
migraine headaches, and did not report results separately (de
Souza Carvalho 2012; Diener 2005). One study treated "common
idiopathic headache", which we considered insufficiently classified,
and it was not clearly randomised (Wdjcicki 1977). The fourth study
was terminated early, with only nine participants enrolled, and had
no results (NCT01552798).

Risk of bias in included studies

Figure 2 presents a summary of the risk of bias assessment.
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Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 2. (Continued)
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Allocation

All studies were randomised, but only eight adequately described
the methods used to generate the random sequence (Dahlof 1996;
Packman 2000; Pini 2008; Prior 2002; Schachtel 1991; Schachtel
1996; Steiner 2003; Thorpe 1970). Three studies adequately
described the method used to conceal the random allocation
(NL9701; Pini 2008; Steiner 2003).

Blinding

All studies were double blind, and 19 adequately described the
methods used to conceal the intervention from participants and
personnel (Dahlof 1996; Diener 2014; Friedman 1987; Gatoulis 2012;
Gilbert 1976; Gobel 1996; Gobel 1998; Gobel 2001; Mehlisch 1998;
Migliardi 1994; Miller 1987; NCT01755702; NL9701; Peters 1983; Pini
2008; Prior 2002; Schachtel 1996; Steiner 1998; Steiner 2003).

Incomplete outcome data

Seven studies convincingly accounted for all participants in the
primary outcome (Diener 2014; Friedman 1987; Mehlisch 1998;
Migliardi 1994; NCT01755702; NL9701; Schachtel 1991). Three
studies were at high risk of bias due to their use of completer
analysis (Gobel 1998; Gobel 2001; Ward 1991). We judged the
remaining studies to be at unclear risk of bias due to a lack of
information.

Other potential sources of bias

Two studies enrolled 200 or more participants per treatment arm
(low risk of bias; Gilbert 1976; Prior 2002). Seven studies all included
at least one treatment arm with fewer than 50 participants (high
risk of bias: Dahlof 1996; Goébel 1996; Gobel 1998; Miller 1987;
NCT01755702; Packman 2000; Thorpe 1970). The remaining 14

studies had a minimum of between 50 and 199 per treatment arm
(unclear risk of bias; Diener 2014 (in individual studies); Friedman
1987; Gatoulis 2012; Gobel 2001; Mehlisch 1998; Migliardi 1994 (in
individual studies); NL9701; Peters 1983; Pini 2008; Schachtel 1991;
Schachtel 1996; Steiner 1998; Steiner 2003; Ward 1991).

Effects of interventions

See: Summary of findings for the main comparison Paracetamol
1000 mg compared with placebo for episodic tension-type
headache; Summary of findings 2 Paracetamol 500 mg to 650 mg
compared with placebo for episodic tension-type headache

Appendix 5 (efficacy) and Appendix 6 (adverse events and
withdrawals) show the results for individual studies. A summary of
results for comparisons of paracetamol with placebo is presented
in a summary table at the end of this section.

Paracetamol 1000 mg versus placebo

Sixteen studies compared paracetamol 1000 mg with placebo.

Pain-free at two hours

Eight studies (5890 attacks or participants) contributed data for
pain-free at two hours (Dahlof 1996; Diener 2014; NCT01755702;
NL9701; Prior 2002; Schachtel 1991; Schachtel 1996; Steiner 1998).

« The proportion of attacks/participants who were pain-free at
two hours with paracetamol was 24% (867/3681, range 8.6% to
56%).

« The proportion of attacks/participants who were pain-free at
two hours with placebo was 19% (418/2209, range 1.3% to 53%).

« TheRRfor paracetamol 1000 mg compared with placebo was 1.3
(95% CI 1.1 to 1.4); the NNT was 22 (15 to 40) (Figure 3).

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 15
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Figure 3. Forest plot of comparison: 1 Paracetamol 1000 mg versus placebo, outcome: 1.1 Pain-free at 2 hours.
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Footnotes
(1) Episodes freated

We assessed the evidence for this outcome to be of high quality
according to GRADE because there were adequate numbers of
studies and events and the direction of results was consistent.

Pain-free at one hour

Four studies (4717 attacks or participants) contributed data for
pain-free at one hour (Diener 2014; NCT01755702; Schachtel 1991;
Schachtel 1996).

« The proportion of attacks/participants who were pain-free or
had only mild pain at one hour with paracetamol was 6.0%
(183/3044; range 0% to 11%).

« The proportion of attacks/participants who were pain-free or
had only mild pain at one hour with placebo was 5.1% (86/1673;
range 0% to 16%).

« TheRRfor paracetamol 1000 mg compared with placebo was 1.2
(95% C10.90 to 1.5); the NNT was not calculated (Analysis 1.2).

We downgraded the evidence for this outcome from high to
moderate quality because few studies reported it and there was
a modest number of events. There was some inconsistency in the
direction of response, and the results were dominated by one study.

Pain-free at four hours

Four studies (4909 attacks or participants) contributed data for
pain-free at four hours (Diener 2014; NL9701; Schachtel 1991;
Schachtel 1996).

« The proportion of attacks/participants who were pain-free at
four hours with paracetamol was 57% (1810/3187, range 34% to
T7%).

« The proportion of attacks/participants who were pain-free at
four hours with placebo was 45% (767/1722, range 7.3% to 59%).

« TheRRfor paracetamol 1000 mg compared with placebo was 1.2
(95% Cl 1.16 to 1.3); the NNT was 8.2 (6.6 to 11) (Analysis 1.3).

We downgraded the evidence for this outcome from high to
moderate quality because few studies reported it and, although

Favours placebho Favours paracetamol

there was a large number of events, the direction of results was
consistent, and the confidence intervals were tight, the analysis
was dominated by one study (Diener 2014, 84% of participants) and
the |12 statistic was 86%. One of the smaller studies had a particularly
low placebo event rate, which probably accounts for the high 12
statistic. It had almost identical inclusion criteria and methods to
the other small study, and the low placebo event rate could well be
due to random chance, given its small size.

Pain-free at 24 hours

No studies reported pain-free at 24 hours.

Pain intensity difference at two hours

Eleven studies reported some measure of PID, but no analysis
was possible because they used different scales and recorded
at different time points. Eight studies reported a statistically
significant difference between paracetamol and placebo (Gobel
1996; Migliardi 1994; NL9701; Prior 2002; Schachtel 1991; Schachtel
1996; Steiner 1998; Steiner 2003), and three no significant
difference (Dahlof 1996; Mehlisch 1998; NCT01755702). None
commented on the clinical significance of the findings.

Pain-free or mild pain at two hours

Five studies (5238 attacks or participants) contributed data for pain-
free or mild pain at two hours (Dahl6f 1996; Diener 2014; Prior 2002;
Steiner 1998; Steiner 2003).

« The proportion of attacks/participants who were pain-free or
had only mild pain at two hours with paracetamol was 59%
(1958/3308, range 38% to 71%).

« The proportion of attacks/participants who were pain-free
or had only mild pain at two hours with placebo was 49%
(952/1930, range 36% to 55%).

« TheRRfor paracetamol 1000 mg compared with placebo was 1.2
(95% Cl 1.15 to 1.3); the NNT was 10 (7.9 to 14) (Figure 4).
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Figure 4. Forest plot of comparison: 1 Paracetamol 1000 mg versus placebo, outcome: 1.4 Pain-free or mild pain at 2

hours.
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Eootnotes
(1) Episodes treated

We assessed the evidence for this outcome to be of high quality
because, although few studies reported it, there was a large number
of events and the Cls were tight. One very small study showed a
different direction of response, which is likely to be due to random
chance.

Use of rescue medication

Six studies (1856 attacks or participants) provided data for the use
of rescue medication with paracetamol 1000 mg versus placebo
(Mehlisch 1998; NL9701; Prior 2002; Schachtel 1991; Steiner 1998;
Steiner 2003). The time frames over which these were reported
varied from two hours to 24 hours, but it seems likely that
participants with an inadequate response would have taken rescue
medication soon after it was allowed, and due to the limited
amount of data available we have combined these for the analysis.
There was no obvious heterogeneity (12 = 8%).

« The proportion of participants who used rescue medication with
paracetamol was 17% (164/985; range 2.0% to 46%).

« The proportion of participants who used rescue medication with
placebo was 30% (258/871; range 13% to 72%).

« The RR for paracetamol 1000 mg compared with placebo was
0.58 (95% C1 0.50 to 0.69); the NNTp was 7.7 (6.0 to 11) (Analysis
1.5).

Nine studies did not report use of rescue medication (Dahlof 1996;
Diener 2014; Gobel 1996; Gobel 1998; Gobel 2001; Migliardi 1994,
Packman 2000; Peters 1983; Schachtel 1996), while NCT01755702
reported that the median time to use of rescue medication was 130
minutes with paracetamol 1000 mg compared with 62 minutes with
placebo.

We downgraded the evidence for this outcome from high to
moderate quality because few studies reported it and there was a
modest number of events. There was consistency in the direction
of response.

Adverse events
Any adverse events

Eleven studies (5605 attacks or participants) contributed data for
any adverse events (Diener 2014; Mehlisch 1998; Migliardi 1994;

Favours placebho Favours paracetamol

NCT01755702; NL9701; Peters 1983; Prior 2002; Schachtel 1991;
Schachtel 1996; Steiner 1998; Steiner 2003).

« The proportion of attacks/participants who experienced any
adverse event with paracetamol was 10% (337/3373; range 0%
to 17%).

« The proportion of attacks/participants who experienced any
adverse event with placebo was 8.6% (191/2232; range 0.66% to
13%).

« TheRRfor paracetamol 1000 mg compared with placebo was 1.1
(95% C1 0.94 to 1.3); the NNH was not calculated (Analysis 1.6).

We assessed the evidence for this outcome to be of high quality
because there were adequate numbers of studies and events and
the direction of results was consistent (no effect).

Gastrointestinal adverse events

Ten studies (5526 attacks or participants) contributed data for
gastrointestinal adverse events (Diener 2014; Mehlisch 1998;
Migliardi 1994; NL9701; Peters 1983; Prior 2002; Schachtel 1991;
Schachtel 1996; Steiner 1998; Steiner 2003). One of these studies
reported only nausea as a subgroup of adverse events, and gave
no indication as to other gastrointestinal events; therefore, we
included nausea figures in this analysis (Steiner 1998).

« The proportion of attacks/participants who experienced any
gastrointestinal adverse event with paracetamol was 4.6%
(155/3335; range 0% to 8.0%).

« The proportion of attacks/participants who experienced any
gastrointestinal adverse event with placebo was 3.8% (84/2191;
range 0.66% to 5.6%).

« TheRRfor paracetamol 1000 mg compared with placebowas 1.1
(95% C1 0.86 to 1.5); the NNH was not calculated (Analysis 1.7).

Removing Steiner 1998 (which reported only nausea as a subgroup
of adverse events) from the analysis did not change the result.

We downgraded the evidence for this outcome from high to
moderate quality because, although there was an adequate
number of studies and the direction of results was consistent (no
effect), there was a moderate number of events.
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Dizziness adverse events

Four studies (4036 attacks or participants) contributed data for
dizziness adverse events (Diener 2014; Migliardi 1994; NL9701; Prior
2002).

« The proportion of attacks/participants who experienced any
dizziness adverse events with paracetamol was 1.6% (42/2589;
range 1.6% to 1.9%).

« The proportion of attacks/participants who experienced any
dizziness adverse events with placebo was 1.1% (16/1447; range
0.98% to 1.2%).

« TheRR for paracetamol compared with placebo was 1.5 (95% ClI
0.83 10 2.6); the NNH was not calculated (Analysis 1.8).

We downgraded the evidence for this outcome from high to low
quality because there were few studies and events. The direction of
results was consistent (no effect).

Serious adverse events

There were no serious adverse events in comparisons using
paracetamol 1000 mg (15 studies, estimated 5147 participants). We
estimated that the rate of serious adverse events is unlikely to be
greater than 1in 1700 people (Eypasch 1995).

We judged the evidence for this outcome to be moderate quality
because, although there were no events reported, there were large
numbers of studies and participants.

Adverse event withdrawals

One study reported an adverse event withdrawal (for tinnitus and
indigestion) in a participant taking paracetamol 1000 mg (Dahlof
1996). Eleven studies reported no adverse event withdrawals
(Diener 2014; Gobel 1996; Gobel 1998; Gobel 2001; Migliardi
1994; Packman 2000; Schachtel 1991; Schachtel 1996; Steiner
1998; Steiner 2003), and one did not specifically report this
outcome (Peters 1983). NCT01755702 reported no withdrawals
during treatment periods, but there were three during the first
washout period, and five during the second washout period. The
reasons for withdrawal and the active treatment given before the
washout were not reported.

We downgraded the evidence for this outcome from high to low
quality because of poor reporting and small numbers of events.

Paracetamol 500 mg to 650 mg versus placebo

Five studies compared paracetamol 500 mg to 650 mg with placebo
(Dahlof 1996; Gilbert 1976; Miller 1987; Steiner 2003; Ward 1991).
Due to the smallamount of data available, we pooled studies in this
dose range.

Pain-free at two hours

Only one study reported pain-free at two hours; 17% (5/29) of
participants were pain-free at two hours with both paracetamol 500
mg and placebo (Dahl6f 1996).

Pain-free at other time points

No studies reported pain-free outcomes at one, four, or 24 hours.

Pain intensity difference at two hours

Four studies reported some information about PIDs at two
hours. Dahlof 1996 reported a group mean difference between
paracetamol and placebo of about 15/100 participants, Steiner
2003 a difference of about 0.3/10 participants, and Ward 1991 a
difference of 10/100 participants, while Miller 1987 reported that
the mean SPID was not significantly different at any time point.
Gilbert 1976 did not report PID at two hours. None of the studies
commented on the clinical significance of the findings.

Pain-free or mild pain at two hours

Two studies (275 attacks or participants) contributed data for pain-
free or mild pain at two hours (Dahl6f 1996; Steiner 2003).

« The proportion of attacks/participants who were pain-free or
had only mild pain at two hours with paracetamol was 59%
(79/134; range 41% to 64%).

« The proportion of attacks/participants who were pain-free or
had only mild pain at two hours with placebo was 53% (67/105;
range 48% to 54%).

« The RR for paracetamol 500 mg to 650 mg compared with
placebo was 1.1 (95% CI1 0.90 to 1.4); the NNT was not calculated
(Analysis 2.1).

We downgraded the evidence for this outcome from high to low
quality because there were few studies and events. The direction of
effect was consistent (no effect).

Use of rescue medication

Two studies (301 participants) reported on use of rescue
medication, one within six hours (Miller 1987),and one at two hours
(Steiner 2003).

« Theproportion of participants who used rescue medication with
paracetamol was 28% (42/148; range 26% to 35%).

+ The proportion of participants who used rescue medication with
placebo was 37% (57/153; range 34% to 46%).

o The RR for paracetamol 500 mg to 650 mg compared with
placebo was 0.76 (95% Cl 0.55 to 1.1). The NNTp was not
calculated (Analysis 2.2).

We downgraded the evidence for this outcome from high to low
quality because there were few studies and events, and one study
had a high attrition rate. The direction of effect was consistent (no
effect).

Adverse events
Any adverse events

Two studies (301 participants) contributed data for any adverse
events (Miller 1987; Steiner 2003).

« The proportion of participants who experienced any adverse
event with paracetamol was 14% (21/148; range 9.3% to 16%).

« The proportion of participants who experienced any adverse
event with placebo was 11% (17/153; range 4.9% to 13%).

« The RR for paracetamol 500 mg to 650 mg compared with
placebo was 1.3 (95% C10.71 to 2.4). The NNT was not calculated
(Analysis 2.3).
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The number of participants in this comparison only just reached
our threshold for carrying out the analysis. We downgraded the
evidence for this outcome from high to low quality because there
were few studies and events, and one study had a high attrition rate.
The direction of effect was consistent (no effect).

There were insufficient data for analysis of any specific adverse
events.

Serious adverse events

There were no serious adverse events in comparisons using
paracetamol 500 mg or 650 mg (five studies, estimated 463
participants). We estimated that the rate of serious adverse events
is unlikely to be greater than 1 in 155 participants (Eypasch 1995).

We judged the evidence for this outcome to be of very low quality
because there were few studies and participants on which to base
our estimate.

Adverse event withdrawals

One study did not provide any information about adverse event
withdrawals (Ward 1991), and three studies reported no adverse
event withdrawals in comparisons of paracetamol 500 mg to 650
mg with placebo (Dahlof 1996; Miller 1987; Steiner 2003). The
remaining study reported that two participants dropped out after
the first treatment period because of adverse events, but did not

specify which of the four treatments they had received (Gilbert
1976).

We downgraded the evidence for this outcome from high to very
low quality because of poor reporting and small numbers of studies
and events.

Subgroup analyses

We planned subgroup analysis for dose, route of administration,
and formulation. We carried out all analyses by dose (1000
mg or 500 mg to 650 mg), but all studies used the oral route
of administration, and only one study reported on formulation
(Packman 2000, which used ibuprofen liquigel), so no further
subgroup analysis was possible.

Sensitivity analyses

We planned to carry out sensitivity analysis for study quality
(Oxford Quality Score of 2/5 versus 3/5 or more), but only one study
scored 2/5 (Ward 1991), and it did not contribute to any analyses.

We carried out post-hoc sensitivity analyses for studies that did
not report clear diagnostic criteria (Gilbert 1976; Gobel 2001; Peters
1983; Thorpe 1970; Ward 1991), or did not specify a washout period
between treatments in cross-over studies (Gobel 1996; Gobel 1998;
Gobel 2001; NCT01755702; Pini 2008; Ward 1991). Of these studies,
only Gilbert 1976 and NCT01755702 contributed data for analyses,
and removing them did not change the results.

Summary of results for paracetamol versus placebo

Outcome/intervention Studies Participants/at- RR (95% Cl) NNT (95% ClI)
tacks

Pain-free at 2 hours

Paracetamol 1000 mg 8 5890 1.3(1.1to1.4) 22 (15 to 40)

Pain-free at 1 hours

Paracetamol 1000 mg 4 4717 1.2 (0.90 to 1.5) Not calculated

Pain-free at 4 hours

Paracetamol 1000 mg 4 4909 1.2(1.15t01.3) 8.2 (6.6to 11)

Pain-free or mild pain at 2 hours

Paracetamol 1000 mg 5 5238 1.2 (1.15t0 1.3) 10 (7.9to 14)

Paracetamol 500-650 mg 2 275 1.1(0.90 to 1.4) Not calculated
NNTp (95% CI)

Use of rescue medication

Paracetamol 1000 mg 6 1856 0.58 (0.50 to 0.69) 7.7(6.0to 11)

Paracetamol 500-650 mg 2 301 0.76 (0.55t0 1.1) Not calculated
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NNH (95% CI)

Any adverse event

Paracetamol 1000 mg 11 5605 1.1(0.94t0 1.3) Not calculated
Paracetamol 500-650 mg 2 301 1.3(0.71t0 2.4) Not calculated
Gastrointestinal adverse events

Paracetamol 1000 mg 10 5526 1.1(0.86t0 1.5) Not calculated
Dizziness

Paracetamol 1000 mg 4 4036 1.5(0.83t02.6) Not calculated

NNH: number needed to treat for an additional harmful event; NNT: number needed to treat for an additional beneficial event; NNTp:

number needed to treat to prevent an event.

Paracetamol 1000 mg versus paracetamol 500 mg

Two studies (274 attacks or participants) included both 500 mg and
1000 mg treatment arms (Dahlof 1996; Steiner 1998), but the only
outcome that could be compared was pain-free or no pain at two
hours.

« The proportion of attacks/participants who were pain-free or
had only mild pain at two hours with paracetamol 1000 mg was
64% (90/140; range 38% to 71%).

« The proportion of attacks/participants who were pain-free or
had only mild pain at two hours with paracetamol 500 mg was
59% (79/134; range 41% to 64%).

« The RR for paracetamol 1000 mg compared with 500 mg was 1.1
(95% C1 0.91 to 1.3) (Analysis 3.1). The NNT was not calculated.

Indirect comparison with placebo also showed no significant
difference between the doses (Z=0.6673, P value = 0.43).

We downgraded the evidence for this comparison from high to very
low quality because of small numbers of studies and events.

Paracetamol 1000 mg versus other active comparators

Three studies compared paracetamol 1000 mg with ketoprofen
25 mg (Dahlof 1996; Mehlisch 1998; Steiner 1998). Two
studies compared paracetamol 1000 mg with ibuprofen 400 mg
(NCT01755702; Schachtel 1996). Only single studies provided
usable data for comparing paracetamol 1000 mg with other active
comparators, so no other analyses were done.

Appendix 5 and Appendix 6 show results for individual studies.

Paracetamol 1000 mg versus ketoprofen 25 mg

Three studies compared paracetamol 1000 mg with ketoprofen 25
mg (Dahlof 1996; Mehlisch 1998; Steiner 1998).

Pain-free at two hours

Two studies (276 attacks or participants) contributed data for pain-
free at two hours (Dahlof 1996; Steiner 1998).

« The proportion of attacks/participants who were pain-free at
two hours with paracetamol was 21% (30/145; range 17% to
22%).

« The proportion of attacks/participants who were pain-free at
two hours with ketoprofen was 27% (36/131; range 27% to 28%).

« The RR for paracetamol 1000 mg compared with ketoprofen 25
mg was 0.75 (95% Cl 0.49 to 1.2). The NNT was not calculated
(Analysis 4.1).

We downgraded the evidence for this outcome from high to very
low quality because of small numbers of studies and events.

Pain-free at one, four, and 24 hours

No studies reported pain-free at one, four, and 24 hours.

Pain intensity difference at two hours

Three studies reported no significant difference in pain intensity at
two hours between paracetamol 1000 mg and ketoprofen 25 mg.

Pain-free or mild pain at two hours

Two studies (276 attacks or participants) reported pain-free or mild
pain at two hours (Dahlof 1996; Steiner 1998).

« The proportion of attacks/participants who were pain-free or
had only mild pain at two hours with paracetamol was 57%
(83/145; range 41% to 61%).

« The proportion of attacks/participants who were pain-free or
had only mild pain at two hours with ketoprofen was 66%
(86/131; range 52% to 70%).

« The RR for paracetamol 1000 mg compared with ketoprofen 25
mg was 0.87 (95% C1 0.72 to 1.04) (Analysis 4.2). The NNT was not
calculated.

We downgraded the evidence for this outcome from high to very
low quality because of small numbers of studies and events.
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Use of rescue medication

Mehlisch 1998 reported that 16/166 participants used rescue
medication over four hours with paracetamol, and 7/156 with
ketoprofen 25 mg. Steiner 1998 reported that 53/116 participants
used rescue medication over two to 24 hours with paracetamol, and
44/102 with ketoprofen 25 mg.

Adverse events
Any adverse event

Two studies (558 participants) contributed data for any adverse
event (Mehlisch 1998; Steiner 1998).

« The proportion of participants who experienced any adverse
event with paracetamol was 9.3% (26/280; range 9.2% to 9.4%).
« The proportion of participants who experienced any adverse
event with ketoprofen was 15% (42/278; range 14.7% to 15.3%).

« TheRR for paracetamol 1000 mg compared to ketoprofen 25 mg
was 0.61 (95% Cl 0.39 to 0.97); the NNTp was 17 (8.9 to 240)
(Analysis 4.3). For every 17 participants treated, one would not
experience an adverse event with paracetamol who would have
done with ketoprofen.

We downgraded the evidence for this outcome from high to very
low quality because of small numbers of studies and events.

There were insufficient data for any analysis of individual adverse
events.

Serious adverse events

None of the studies reported any serious adverse events.

Adverse event withdrawals

Dahlof 1996 reported one adverse event withdrawal with
paracetamol 1000 mg (tinnitus and indigestion). There were no
other adverse event withdrawals in these studies.

Paracetamol 1000 mg versus ibuprofen 400 mg
Pain-free at two hours

Three studies (778 attacks or participants) contributed data for
pain-free at two hours (NCT01755702; NL9701; Schachtel 1996).

« The proportion of attacks/participants who were pain-free at
two hours with paracetamol was 33% (125/384; range 8.6% to
56%).

« The proportion of attacks/participants who were pain-free at
two hours with ibuprofen was 38% (151/394; range 25% to 60%).

« The RR for paracetamol 1000 mg compared with ibuprofen 400
mg was 0.86 (95% Cl 0.71 to 1.03); the NNH was not calculated
(Analysis 5.1).

These three studies showed a high degree of variability in response
rates, between 9% and 53% for paracetamol 1000 mg, and between
25% and 60% for ibuprofen 400 mg. Placebo response rates in
the same studies ranged between 1% and 53%. There was clear
statistical heterogeneity between these three studies; the 12 for this
analysis was 85%. There was no obvious clinical heterogeneity,
other than the mean age of the participants being 20 years, 30 years,
and 40 years, though this factor is unlikely in itself to be the source
of any heterogeneity.

We downgraded the evidence for this outcome from high to low
quality because, although there was a modest number of attacks
or participants, there were few studies and events and there was
inconsistency in response.

Pain-free at one hour

Two studies contributed data for pain-free at one hour. In
NCT01755702, 4/45 participants were pain-free at two hours with
paracetamol 1000 mg, and 7/50 with ibuprofen 400 mg, while in
Schachtel 1996, the numbers were 0/151 with paracetamol and
4/153 with ibuprofen (estimated from a graph). There were too few
events for sensible analysis.

Pain-free at four hours

Schachtel 1996 reported that 51/151 participants were pain-free at
four hours with paracetamol 1000 mg, and 96/153 participants with
ibuprofen 400 mg. NCT01755702 did not report this outcome and
there were insufficient data for analysis.

Two studies (683 participants) contributed data for pain-free at four
hours (NL9701; Schachtel 1996).

« The proportion of attacks/participants who were pain-free at
four hours with paracetamol was 58% (195/339; range 34% to
T7%).

« The proportion of participants who were pain-free at two hours
with ibuprofen was 69% (238/344; range 63% to 74%).

« The RR for paracetamol 1000 mg compared with ibuprofen 400
mg was 0.83 (95% CI 0.74 to 0.93); the NNH was 8.6 (5.3 to 22)
(Analysis 5.2).

As with the outcome of pain-free at two hours, there was clear
statistical heterogeneity between these studies, with no obvious
clinical cause: the 12 statistic was 96%. We downgraded the
evidence for this outcome from high to very low quality because,
although there was a modest number of attacks or participants,
there were few studies and events and there was inconsistency in
response.

Pain-free at 24 hours

No studies reported pain-free at 24 hours.

Pain intensity difference at two hours

No studies reported PID at two hours.

Pain-free or mild pain at two hours

No studies reported pain-free or mild pain at two hours.

Use of rescue medication

NCT01755702 reported a slightly shorter median time to use of
rescue medication with paracetamol 1000 mg (130 minutes) than
with ibuprofen 400 mg (150 minutes). Schachtel 1996 did not report
any information on use of rescue medication.

Adverse events
Any adverse event

Two studies contributed data for any adverse event. NCT01755702
reported 0/45 participants experiencing adverse events with
paracetamol 1000 mg, and 4/50 with ibuprofen 400 mg, while
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Schachtel 1996 reported no adverse events in 151 participants with
paracetamol 1000 mg and 153 participants with ibuprofen 400 mg.
There were too few events for sensible analysis.

Serious adverse events

Neither study reported serious adverse events.

Adverse event withdrawals

There were no adverse event withdrawals during treatment periods
in either of the studies.

Paracetamol used in combination with other medications

Studies used paracetamol in combination with codeine (Friedman
1987; Gatoulis 2012), with phenyltoloxamine citrate (Percogesic;
Gilbert 1976), with peppermint oil (Gébel 1996; Gobel 2001), with
caffeine (Migliardi 1994; NCT01755702; Pini 2008; Ward 1991), with
aspirin and caffeine (Migliardi 1994), and as Fiorinal-Pa (aspirin,
caffeine, isobutylallylbarbituric acid, paracetamol; Thorpe 1970).
However, none of these studies provided sufficient data to do any
analyses.

Appendix 5 and Appendix 6 present results for individual studies.
DISCUSSION

Summary of main results

The primary outcome of this review was pain-free at two hours
using any standard method of pain assessment and without the
use of rescue medication, reflecting the updated guidelines for
controlled trials of drugs in TTH issued by the IHS (IHS 2010). We
included 23 studies, with over 8000 participants, of which about
6000 were in comparisons of paracetamol 1000 mg versus placebo.
Participants had moderate or severe pain at the start of treatment,
and took just one treatment dose per headache episode.

The NNT for the outcome pain-free at two hours for paracetamol
1000 mg compared with placebo was 22 (95% CI 15 to 40) (high
quality evidence). There was no significant difference from placebo
at the earlier time point of one hour (RR 1.2 (0.90 to 1.5)) (moderate
quality evidence). There was a better (lower) NNT for the outcome
pain-free or mild pain at two hours (10 (7.9 to 14); high quality
evidence), and also for pain-free at four hours (8.2 (6.6 to 11);
moderate quality evidence). Pain-free or mild pain at two hours is
easier to achieve than pain-free at two hours, and is an outcome
regarded as useful by most people with acute or chronic pain
(Moore 2013), but even this result might be regarded as being
on the borderline of what is generally considered clinically useful
as few more people attain this outcome with paracetamol than
with placebo. There were insufficient data for any analysis of
outcomes assessing mean pain intensity differences (PID and SPID),
but where information was reported, paracetamol was usually
numerically or statistically significantly better than placebo. Overall
differences between paracetamol 1000 mg and placebo were
not great (between 4/100 and 15/100). There was clearly some
small benefit from paracetamol in this condition, but the clinical
significance of the benefit was difficult to assess. There is growing
evidence of small or absent benefit and growing evidence about
risks for paracetamol generally (Moore 2016).

Fewer participants used rescue medication with paracetamol 1000
mg than with placebo, giving an NNTp of 7.7 (6.0 to 11) (moderate

quality evidence). There was no significant difference in the number
of participants who experienced adverse events with paracetamol
1000 mg compared with placebo (high quality evidence). Analysis
of gastrointestinal adverse events (moderate quality evidence) and
dizziness (low quality evidence) showed no significant differences
between paracetamol 1000 mg and placebo (see Summary of
findings for the main comparison).

Data were combined for analysis for the small number of studies
using paracetamol doses between 500 and 650 mg. No significant
difference was found between paracetamol 500 mg to 650 mg and
placebo for the outcomes of pain-free or mild pain at two hours,
use of rescue medication, or participants with adverse events (low
quality evidence). There were insufficient data for analysis for any
other outcomes (see Summary of findings 2).

Direct comparison of paracetamol 1000 mg and 500 mg within
studies did not show a significant difference between the doses
for pain-free or mild pain at two hours (low quality evidence), and
neither did indirect comparisons with placebo (P value = 0.43).
This is not unexpected as a dose-response curve for paracetamol is
known to be difficult to demonstrate in a clinical setting, although
it has been done in large data sets (McQuay 2007; Moore 2015).

A small number of studies included sufficient data to compare
paracetamol 1000 mg with the active comparators ketoprofen 25
mg and ibuprofen 400 mg. Based on this very limited information,
there was no difference between paracetamol and ketoprofen for
the outcome of pain-free at two hours, or for pain-free or mild pain
at two hours, but fewer participants experienced adverse events
with paracetamol than with ketoprofen (NNTp 17(8.9 to 240) (all low
quality evidence). Again, based on very limited information, there
was no difference between paracetamol and ibuprofen for pain-free
at two hours (low quality evidence), but a statistical difference was
found for pain-free at four hours (very low quality evidence). There
were very variable response rates in the three trials comparing
these two drugs. There was a broader observation that, at standard
doses, ibuprofen is a more effective analgesic than paracetamol in
a wide range of conditions (Moore 2014a). There were no data, or
insufficient data for sensible analysis, for any other outcomes for
these two comparators, or for any other active comparators.

Overall completeness and applicability of evidence

IHS recommendations regarding outcomes of headache trials
are well regarded (IHS 2010), and often, if not always, followed
(Bendtsen 2010; Moore 2014b). Studies included in this review
largely predated those recommendations and were inconsistent in
reporting them, which limited the ability to draw useful conclusions
about the efficacy of paracetamol, either alone or in combination
with other agents, compared with placebo or active comparators.
Of the 23 included studies, only 15 reported the IHS preferred
outcome of pain-free rate at two hours (IHS 2010). In our results,
there was a lower (better) NNT for the secondary outcome of pain-
free at four hours, suggesting the beneficial effects of paracetamol
extend beyond this preferred time point, but only four studies
contributed data to this analysis, which was dominated by one
large cross-over study, limiting confidence in this result.

Although two doses of paracetamol were considered in this review,
most of the information was for the higher dose of 1000 mg, which is
the standard dose for adult pain relief in most circumstances. More
information on different doses, use of paracetamol in combination
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with another agent, and different formulations, would improve our
understanding of the role of paracetamol in TTH.

None of the included studies provided information on the mean
number of headaches experienced by participants before study
entry, although all studies required participants to have frequent
episodic TTH. This is defined as anywhere between two and 14
headache days month. We do not know whether the participants
in these studies were typically experiencing two to five, or 10 to 14
headaches a month. This mightinfluence the efficacy of treatments
tested in these TTH studies, but we do not know because the
information was missing. Nor do we know if these results are
applicable to people with infrequent episodic TTH (one headache
per month or less), which may represent a large proportion of
people experiencing this type of headache, who do not consult
their doctors or need medical management, but who use simple
analgesics for pain relief.

The overwhelming majority of participants in the included studies
had moderate or severe baseline pain. There is good reason for
this in clinical trials, because it gives sensitivity to demonstrate a
reduction in pain. However, the pain of TTH is usually described as
being of mild to moderate intensity (IHS 2010), so the participants
in these trials may represent a population with headaches that are
more severe and possibly more difficult to treat than is the norm.

To understand these important methodological points, analysis of
clinical trials at the level of the individual participant is required,
using substantial amounts of data. Such an analysis seems unlikely
at present, but would probably be highly informative for the
development of existing IHS guidance (Bendtsen 2010).

Quality of the evidence

The quality of findings ranks from moderate to high for paracetamol
1000 mg compared with placebo, and from very low to low for
paracetamol 500 mg to 650 mg compared with placebo, and for
paracetamol 1000 mg compared with other active interventions.

Allincluded studies were both randomised and double-blind; none
were considered at high risk of bias for study conduct. Inconsistent
reporting of outcomes, the small number of studies for the lower
dose and for active comparators, and the small size of some studies
were the major problems that limited analyses and downgraded
our assessments of the quality of the results. For the most part, the
direction of results was consistent within analyses.

Potential biases in the review process

Ten of the included studies (four contributed to analyses) were
cross-over studies, and in the absence of first period data we
included data from all treatment periods. TTH is a suitable
condition to study with cross-over trials, and washout periods
were appropriate for the treatments investigated. While this may
introduce unknown biases (Elbourne 2002), the data from these
studies were consistent with data from others for both beneficial
and harmful outcomes.

We carried out extensive searches to identify relevant studies, and
consulted widely and internationally for an earlier review (Moore
2014b). We think it unlikely that there is a substantial number of
studies that we have missed or are unpublished, and estimate that
even if a similar number of participants existed in studies with
no effect, there would still be a small beneficial effect overall for

paracetamol 1000 mg relative to placebo. In the circumstance of the
limited efficacy from the results of this review, the potential effects
of unpublished data with no treatment effect are largely irrelevant.

Agreements and disagreements with other studies or
reviews

These results are broadly in agreement with previous reviews
that concluded that ibuprofen, paracetamol, and ketoprofen were
better than placebo (Moore 2014b; Verhagen 2006), as well as the
guideline from the EFNS, which recommends ibuprofen as drug of
choice among NSAIDs or paracetamol or aspirin for acute treatment
of TTH (Bendtsen 2010). That guideline was not based on a
systematic review. The German evidence-based recommendations
for self medication of migraine and TTH were based on systematic
reviews (Haag2011), and included only seven studies that recruited
at least some people with TTH. For self medication of TTH, it
recommended paracetamol in combination with other analgesics
or caffeine, but not paracetamol alone.

AUTHORS' CONCLUSIONS

Implications for practice
For people with frequent episodic tension-type headache

Paracetamol 1000 mg may relieve headache pain, but the chance of
the pain being relieved entirely by two hours is low, about 2 in 10
(24%), but this is only very slightly greater than the proportion who
took placebo (about 1in 5, or 19%) We do not know how or if these
results can be extrapolated to people with an occasional headache.

For clinicians

It may be that a different formulation of paracetamol, or a
combination with a nonsteroidal anti-inflammatory drug, or
caffeine might be better, but evidence on this is lacking.

For policy makers

There is insufficient information on drugs, doses, formulations,
or outcomes for policy makers to be able to make strong
recommendations. Policy should reflect the finding of no or little
clinically useful benefit.

For funders

Because of the very limited information and small degree of efficacy
found for paracetamol, it is highly unlikely that the treatment could
be regarded as cost effective even considering the low price of this
drug.

Implications for research
General

Frequent episodic tension-type headache is common and
debilitating. The amount and reporting of evidence was limited
by reporting issues, particularly of outcomes; this is a general
finding for all TTH studies, not just those involving paracetamol.
It is not sufficient just to call for more studies. What is needed is
a better understanding of TTH studies, in terms of the outcomes
that can be reported from clinical trials, and often are not, and the
differential effects of treatments in people with different degrees of
headache frequency. This can be done from individual participant-
level analyses. Given that a number of modern studies have been
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completed or are underway, this would appear to be the research
priority before new studies are commissioned.

Design

The design of studies was generally good, although some were
small. Future studies should be adequately powered to detect the
magnitude of any effect, not simply a statistical difference from
placebo.

Measurement (endpoints)

The measurement of pain is not a major issue as most studies,
especially modern studies, have used standard pain intensity and
pain relief scales. What is at issue are the outcomes reported using
those pain measurements. It is not clear that the International
Headache Society-preferred outcome of being free of pain at two
hours is entirely appropriate, and while it is reasonable by analogy
with migraine, it requires substantiating.

Comparison between active treatments

No authoritative comparisons between active treatments is
possible in the present state of knowledge.
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Methods R, DB, PC, cross-over study

5 episodes treated, 1 with each study drug

Minimum of 72 h between attacks

Diary cards to record details of each attack and response

Participants
Age range 18-70 years

Episodic TTH (IHS), = 1 year, 2-8 headaches/month

Excl: relevant gastrointestinal history or asthma, concomitant NSAID, antiepileptics, chloramphenicol,
probenecid, analgesic hypersensitivity

n=40
M 13, F 27

Mean age 45 years (range 19-56 years)

Baseline P156/100 to 60/100
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Dahlof 1996 (continued)

Interventions Paracetamol 500 mg
Paracetamol 1000 mg
Ketoprofen 25 mg
Ketoprofen 50 mg
Placebo
No medication within 2 h of test medication

Rescue medication (usual) allowed after 2 h

Outcomes PI: 100 mm VAS and 5-point VRS
PF2, HR2, PID2
Patient global at 2 h: 4-point VRS

Tension/neck muscle stiffness: 5-point VRS

AEs
Withdrawals
Notes Oxford Quality Score: R1, DB2, W1
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Determined according to a Latin square cross-over design"
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Low risk "Double-dummy method"
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk "Double-dummy method"
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk 10/40 participants not included in PP analysis (reported). Reports "similar" re-
(attrition bias) sult for ITT analysis
All outcomes
Size High risk <50 participants per treatment arm (29)
Diener 2014
Methods R, DB (DD), PC, 2-period cross-over study
2 treatment periods in each of which 2 episodes treated with 1 medication; 48 h between same medica-
tions, 1 week between different medications
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Diener 2014 (Continued)

Headache = mod intensity

Participants Episodic tension headache (ad hoc criteria), = 4 and < 10 episodes/month
Age range 18-65 years
Excl: chronic, recurrent, continuous, post-traumatic, or migraine headache
Study 1, n = 446 (437 efficacy)
Study 2, n = 475 (447)
Study 3, n =449 (432)
Study 4, n =415 (401)
M 301, F 1416
Mean age 34 years (SD 9.8)

Baseline pain = mod

Interventions Studies 1,2,3,4
Paracetamol 1000 mg, n = 1376 (2748 episodes)
Paracetamol 500 mg + aspirin 500 mg + caffeine 130 mg, n = 1369 (2737 episodes)
Placebo, n =689 (1376 episodes)

Outcomes Pl: 4-point scale over 4 h

PR: 5-point scale over4 h

AEs

Notes Oxford Quality Score: R1, DB2, W1

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Details of randomisation method not reported

tion (selection bias)

Allocation concealment Unclear risk Not reported

(selection bias)

Blinding of participants Low risk "Use of the double-dummy technique"

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk "Use of the double-dummy technique"

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk BOCF or WOCF for withdrawals

(attrition bias)

All outcomes

Size Unclear risk 50-200 participants per treatment arm (161-358 in individual studies)
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Friedman 1987

Methods

R, DB, PC, parallel groups

Single dose to treat 1 episode

Participants

Tension headache (ad hoc criteria), 6 per month for = 3 months
n=212

M 25, F 187
Mean age 37 years (range 18-65 years)

Mean pretreatment severity mod/severe

Interventions

Paracetamol 600 mg + codeine 60 mg, n = 65

Fioricet (butalbital 100 mg + caffeine 80 mg + paracetamol 650 mg), n = 66

Placebo, n=67
Outcomes Pl, SPID over4 h
Participant reporting complete reliefat 0.5,1,2,3,4 h
AE
Notes Oxford Quality Score: R1, DB2, W1
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Details of randomisation method not reported
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Low risk "Given two identical capsules"
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk "Given two identical capsules"
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk WOCF for withdrawals
(attrition bias)
All outcomes
Size Unclear risk 50-200 participants per treatment arm (65-67)

Gatoulis 2012

Methods

R, DB, AC, and PC, parallel groups

1 episode treated with a single dose of study medication when pain was = mod intensity

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review)
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Gatoulis 2012 (continued)

Participant diary

Participants

Episodic TTH (IHS), 2-10 episodes/month. Able to distinguish from migraine

Excl: known allergy to study interventions, previous non-response to active interventions, significant
medical history, recent head injury

n =559 (safety population), 487 (efficacy)
M 183, F 304
Mean age 37 years (range 18-66 years)

Baseline PI: 76% mod, 24% severe

Interventions

Paracetamol 300 mg + codeine 30 mg, n =233
Aspirin 1000 mg, n =223
Placebo, n=103

Rescue medication (usual treatment) allowed. No timing given

Outcomes PI: 4-point scale (0.5,1,2,3,45,6 h)
PR: 5-point scale
Notes Oxford Quality Score: R1, DB2, W1
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Individuals were randomly assigned". Method of sequence generation not re-
tion (selection bias) ported
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Low risk Double dummy method
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Double dummy method
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk 7-14% attrition. Imputation method not reported
(attrition bias)
All outcomes
Size Unclear risk 50-200 participants in each treatment arm (103-233)

Gilbert 1976

Methods

R, DB, AC, and PC, cross-over study
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Gilbert 1976 (continued)

4 episodes treated, 1 with each study medication, 48 h washout

Participants Occasional tension headache associated with anxiety and irritability, 2-20 attacks/month (median 6)
n =208 (206 completed)
M6, F 200
Mean age 19 years (range 18-65 years)

All but 1 participant usually experienced = mod headache severity

Interventions Paracetamol 650 mg
Paracetamol 650 mg + phenyltoloxamine citrate 60 mg (Percogesic)
Phenyltoloxamine 60 mg

Placebo

Outcomes Pl, tension, anxiety, and irritability: 4-point scale at baseline
Maximum relief of each symptom: 5-point scale
Time to maximum relief: 5-point scale (0 in 4 h, over 2 h, 1-2 h, 0.5-1 h, within 30 minutes)

Patient global

AEs

Notes Oxford Quality Score: R1, DB2, WO

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Details of randomisation method not reported

tion (selection bias)

Allocation concealment Unclear risk Not reported

(selection bias)

Blinding of participants Low risk "ldentical looking tablets"

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk "Identical looking tablets"

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk No mention of withdrawals or imputation method

(attrition bias)

All outcomes

Size Low risk >200 participants per treatment arm (= 206 maximum)
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Gobel 1996

Methods R, DB, AC and PC, cross-over study

4 episodes treated, 1 with each study medication

Participants Tension headache according to ICD-10 or according to IHS
Age range 18-65 years
n =41 completers (of 54)
M 13, F 28
Mean age 34 (SD 13) years

Days with tension headache per month: 5 (SD 6)

Interventions Paracetamol 1000 mg
Peppermint oil solution 10 g
Paracetamol plus peppermint oil
Placebo

Application of peppermint or placebo oils on forehead and temples, repeated 15 and 30 minutes after
start of treatment

Outcomes PI: 5-point scale (0-4)

Impairment due to headache: 5-point scale (0-4)

AEs

Notes Oxford Quality Score: R2, DB2, W1

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Balanced randomisation, Latin squares

tion (selection bias)

Allocation concealment Unclear risk Not reported

(selection bias)

Blinding of participants Low risk Capsules of identical appearance

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Capsules of identical appearance

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk Completer analysis (41/54)

(attrition bias)

All outcomes

Size High risk <50 participants per treatment arm (41)
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Gobel 1998

Methods

R, DB, AC and PC, cross-over study

3 episodes treated, 1 with each study medication

Participants

Tension headache according to ICD-10 (G 44.2) or according to IHS (Code 2)
Age range 18-65 years

n=38

M 15, F 23

Mean age 52 (SD 18)

Days with headache per month: 13.7 (SD 10.3)

Interventions

Paracetamol 1000 mg

Peppermint oil combination (distillate of oelum menthae piperitae, oleum cajeputi, oleum eucalypti,
oleum juniperi, and oleum gaultheriae)

Placebo

Application of peppermint or placebo oils on forehead and temples, repeated 15 and 30 minutes after
start of treatment

Outcomes PI: 4-point scale (0-3)
Impairment due to headache: 4-point scale (0-3)
AEs
Notes Oxford Quality Score: R1, DB2, W1
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Balanced randomisation
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Low risk Capsules of identical appearance
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Capsules of identical appearance
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk Apparently no withdrawals, no mention of imputation
(attrition bias)
All outcomes
Size High risk <50 participants per treatment arm (< 38)
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Gobel 2001

Methods

R, DB, AC and PC, cross-over study

4 episodes treated, 1 with each study medication

Participants

Tension headache
Age range 18-65 years

n =129 (105 completers included in analysis)

Interventions

Paracetamol 1000 mg

Peppermint oil (oleum menthae piperitae) solution L1 170,10 g
Peppermint oil plus paracetamol

Placebo

Application of solution on forehead and temples, repeated 15 and 30 minutes after start of treatment

Outcomes PI: 5-point scale (0-4)
AEs
Notes Oxford Quality Score: R2, DB2, W1
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Balanced randomisation. Latin squares
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Low risk Capsules of identical appearance
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Capsules of identical appearance
sessment (detection bias)
All outcomes
Incomplete outcome data  High risk Completer analysis (105/129)
(attrition bias)
All outcomes
Size Unclear risk 50-200 participants per treatment arm (105)
Mehlisch 1998
Methods R, DB, PC, parallel-group study
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Mehlisch 1998 (continued)

1 episode treated with a single dose of study medication when pain was = mod intensity

Participants

Episodic tension headache (IHS), 1-10 episodes/month

Excl: pregnancy/lactating; history of other headache types; significant medical history; chronic analge-

sia use; drug dependence; hypersensitivity to study medications

n =737 randomised, 703 took medication (631 in analysis)
M 201, F 430
Mean age 32 years

Baseline pain 88% mod, 12% severe

Interventions

Paracetamol 1000 mg, n = 174 (166)
Ketoprofen 12.5 mg, n =181 (158)
Ketoprofen 25 mg, n =176 (156)
Placebo, n =172 (151)

Rescue medication allowed after 2 h

Outcomes PI: 4-point scale over 4 h
PR: 5-point scale over4 h
Meaningful relief. Functional impairment. Patient global
AEs
Notes Oxford Quality Score: R1, DB2, W1
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Details of randomisation method not reported
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Low risk Double dummy method
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Double dummy method
sessment (detection bias)
All outcomes
Incomplete outcome data Low risk WOCF for withdrawals, LOCF for other, linear interpolation for missing points
(attrition bias)
All outcomes
Size Unclear risk 50-200 participants per treatment arm (151-166)
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Migliardi 1994

Methods

R, DB (DD), PC, 2-period cross-over study

2 treatment periods in each of which 2 episodes treated with 1 medication; 48 h between same medica-
tions, 1 week between different medications

Headache = mod intensity

Participants

Episodic tension headache (ad hoc criteria), mean 6 or 7 episodes/month
Excl: chronic, recurrent, continuous, post-traumatic or migraine headache
Age range 18-65 years

Study 5, n = 441 (415)

Study 6, n =442 (423)

M:F ratio about 1:5 (all studies)

Baseline pain = mod

Interventions

Studies 5, 6

Paracetamol 1000 mg

Paracetamol 1000 mg + caffeine 130 mg
Placebo

Rescue medication allowed after2 h

Outcomes Pl: 4-point scale over 4 h
PR: 5-point scale over 4 h
AEs
Notes Oxford Quality Score: R1, DB2, W1
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Details of randomisation method not reported
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Low risk "Use of the double-dummy technique"
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk "Use of the double-dummy technique"
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk WOCF for withdrawals
(attrition bias)
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Migliardi 1994 (continued)
All outcomes

Size Unclear risk 50-200 participants per treatment arm (162-337 in individual studies)
Miller 1987
Methods R, DB, PC, parallel-group study

1 episode treated with a single dose of study medication when pain was = mod intensity

Participants

Tension headache (ad hoc criteria)
n=149

Groups balanced for age and sex
Age range 18-65 years

Baseline pain mod or greater; significantly greater for naproxen than paracetamol

Interventions

Paracetamol 650 mg, n =50 (43)
Naproxen sodium 550 mg, n =51 (40)
Placebo, n =48 (41)

Rescue medication allowed after 2 h

Outcomes PI: 10 cm VAS over 12 h (6 h analysed)
PR: 10 cm VAS
Patient global
Notes Oxford Quality Score: R1, DB2, WO
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Details of randomisation method not reported
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Low risk Double dummy method
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Double dummy method
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk LOCF for withdrawals. Approximately 17% of participants not eligible for effi-

(attrition bias)
All outcomes

cacy analysis (lost to follow-up, non-compliance, protocol violations). Did not
contribute data to any efficacy analysis
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Miller 1987 (continued)

Size High risk <50 participants per treatment arm (< 48)
NCT01755702
Methods R, DB (DD), AC, PC, cross-over study. Washout time not specified

Up to 3 episodes treated, 1 dose per episode

Participants

Episodic TTH, 4-10 episodes/month in previous 3 months, usually = mod intensity (untreated), previ-
ously responsive to OTC medication

Age range 18-65 years
n==66
M22,F 44

Mean age 42 years (SD 12)

Interventions

Paracetamol 1000 mg

Paracetamol 1000 mg + caffeine 130 mg

Ibuprofen 400 mg
Placebo
Outcomes PR: 5-point scale
PFatland2h
Rescue medication
AEs
Notes Oxford Quality Score: R1, DB2, W1
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Method of randomisation not reported
tion (selection bias)
Allocation concealment Unclear risk Method not reported
(selection bias)
Blinding of participants Low risk Double dummy method
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Double dummy method
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk All treated attacks analysed
(attrition bias)
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NCT01755702 (Continued)
All outcomes

Size High risk <50 participants in each treatment group (45-50)
NL9701
Methods R, DB (DD), AC, PC, parallel group

1 episode treated with a single dose of study medication when pain was = mod intensity, with no signif-
icant nausea, and no headache within previous 48 h

Participants

Episodic TTH (IHS), = 1 year, 2-10 episodes/month, aged 18-65 years, in good health

Excl: known hypersensitivity to any test medication, other contraindications, chronic pain, = 1 migraine
episode/month

n =513 (473 for efficacy, 481 for safety analyses)
M 125, F 348
Mean age 29 years (range 18-63 years)

Baseline PI: 85% mod, 15% severe

Interventions

Paracetamol 1000 mg, n =188

Ibuprofen 400 mg, n =191

Placebo,n=94
Outcomes PFat2,4,24h
SPIDat2h
Use of rescue medication
AEs
Notes Oxford Quality Score: R1, DB2, W1
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Method not described, "randomisation list"
tion (selection bias)
Allocation concealment Low risk Tablets packaged independently and supplied in blister packs with tear-off la-

(selection bias)

bels. Allocated sequentially

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Double dummy method

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Double dummy method
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NL9701 (Continued)

Incomplete outcome data  Low risk Appropriate imputation for missing data points

(attrition bias)

All outcomes

Size Unclear risk 50-200 participants per treatment arm (94-191)
Packman 2000

Methods R, DB, PC, parallel-group

1 episode treated with a single dose of study medication when pain was = mod intensity

Participants

Episodic tension headache (IHS), 4-15 headaches per month

Excl: habituation to analgesics, recurrent migraines, menstrual headaches, contraindications to as-
pirin, other NSAIDs or paracetamol

n=154
M37,F 117
Mean age about 40 years

Baseline pain = moderately severe or = 66/100

Interventions

Paracetamol 1000 mg, n =62

Ibuprofen liquigel 400 mg, n =60

Placebo, n=32
Outcomes Pl: 4-point scaleat2and 3 h
PR: 5-point scaleat2and 3 h
Perceptible and meaningful relief
AEs
Notes Oxford Quality Score: R2, DB1, W1
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Computer generated code"
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Unclear risk Details of blinding not reported and medicines were liquigels, caplets, or
and personnel (perfor- placebo
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Details of blinding not reported and medicines were liquigels, caplets, or
sessment (detection bias) placebo
All outcomes
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Packman 2000 (continued)

Incomplete outcome data  Unclear risk No withdrawals but imputation not mentioned

(attrition bias)

All outcomes

Size High risk <50 participants per treatment arm (32-62)
Peters 1983

Methods R, DB, PC, parallel-group trial

1 episode treated with a single dose of study medication when pain was = mod intensity

Participants

Headache (tension and tension-vascular) clinically moderately severe, impairing efficiency, previously
responsive to OTC medication: divided into tension headache and tension-vascular headache

Excl: significant medical history; history other headache type; headache severe enough to render bed
bound; intolerance to study medications

n =307 completed study (269 evaluated)
M 53, F 216 (evaluated participants)
Mean age 32 years

Baseline pain moderately severe

Interventions

Paracetamol 1000 mg, n =87
Aspirin 650 mg, n =90
Placebo, n=92

No rescue medication allowed for 6 h

Outcomes Pl: 3-point scale over 6 h
PR: 4-point scale over 6 h
AEs
Notes Oxford Quality Score: R1, DB2, WO
Risk of bias
Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Details of randomisation method not reported

Participants not randomised according to type of headache

Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Low risk Double dummy method. "The tablets of each size were identical in appear-
and personnel (perfor- ance"
mance bias)
All outcomes
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Peters 1983 (Continued)

Blinding of outcome as- Low risk Double dummy method "The tablets of each size were identical in appear-
sessment (detection bias) ance"
All outcomes
Incomplete outcome data  Unclear risk May be participants randomised who did not complete. No mention of imputa-
(attrition bias) tion
All outcomes
Size Unclear risk 50-200 participants per treatment arm (87-92)
Pini 2008
Methods R, DB, PC, cross-over trial

3 consecutive episodes treated with 3 different medications

Participants

Episodic TTH (IHS), 4-14 days/month, no nausea, vomiting, photo- or phonophobia. Previous response
to OTC medication. Daily consumption = 2 cups of coffee

Excl: contraindications to study medication; migraine or post-traumatic headache; overuse of anal-
gesics; significant medical history

n =99 (93 for safety, 81 for efficacy)
M 40, F 59
Mean age 35 years (SD 10, range 19-64 years)

Baseline PI: 59% mod, 16% mild, 25% severe

Interventions

Paracetamol 1000 mg + caffeine 130 mg
Naproxen sodium 550 mg
Placebo

Rescue medication (ibuprofen 600 mg) to be taken at 2 h if necessary

Outcomes Pl: 4-point scale over 4 h
PR: 5-point scale over4 h
Rescue medication
Patient global evaluation: 5-point scale at 4 h
Use of rescue medication
AEs
Notes Oxford Quality Score: R2, DB2, W1
Risk of bias
Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomisation code"

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review)
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Pini 2008 (continued)

Allocation concealment
(selection bias)

Low risk "Assigned in sequential order of entry"; "access to the randomization code
was strictly controlled and treatment assignment remained unknown to all

parties until formal database lock"

Blinding of participants
and personnel (perfor-
mance bias)

All outcomes

Low risk "double-dummy method"; "identical boxes

colour, size, shape and taste"

matched supplies, identical in

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk "double-dummy method"; "identical boxes

colour, size, shape and taste"

matched supplies, identical in

Incomplete outcome data
(attrition bias)
All outcomes

High risk ITT analysis included only those taking all 3 interventions. LOCF imputation.
10 participants did not provide pain relief data, with no reason given

Size Unclear risk 50-200 participants per treatment arm (94-98)
Prior 2002
Methods R, DB, PC, parallel-group study

1 episode treated with a single dose of study medication when pain was = mod intensity

Participants

Episodic tension headache (IHS), usually relieved by OTC medication, < 15 episodes/month (range 4-10)

Excl: headache satisfying alternative diagnosis; daily analgesic use; serious medical conditions

n =915 (900 evaluated)
M 254, F 646
Age range 18-87 years

Baseline pain = mod

Interventions

Paracetamol 1000 mg, n =304
Naproxen 375 mg, n =295
Placebo, n =301

Rescue medication allowed after 1 h

Outcomes

PI: 4-point scale over 6 h

PR: 5-point scale over 6 h

Meaningful relief

Patient global evaluation: 5-point scale at 6 h
PF at 2 h (post hoc)

Use of rescue medication

AEs

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review)
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Prior 2002 (Continued)

Notes Oxford Quality Score: R2, DB2, W1

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "Computer generated randomisation schedule"

tion (selection bias)

Allocation concealment Unclear risk Not reported
(selection bias)

Blinding of participants Low risk "Two capsules that were identical in colour, size and shape"
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk "Two capsules that were identical in colour, size and shape"

sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk Excl and withdrawals evenly distributed, BOCF for PR, but 'ITT' does not ap-
(attrition bias) pear to include withdrawals
All outcomes

Size Low risk >200 participants per treatment arm (= 300)
Schachtel 1991
Methods R, DB, PC, parallel-group study

1 episode treated with a single dose of study medication when pain was = mod intensity

Participants Tension headache (ad hoc criteria) = 2/month. Previous satisfactory relief with OTC medication

Excl: migraine headaches; hypersensitivity to paracetamol, aspirin, or caffeine; pregnant or breastfeed-
ing

n =327 (302 eligible)
M 114, F 188
Mean age 21 years (range 18-65 years)

Baseline pain = mod, mean 69/100

Interventions Paracetamol 1000 mg, n =100
Aspirin 1000 mg + caffeine 64 mg, n =101
Placebo, n=101

Rescue medication allowed after2 h

Outcomes PI: 100 mm VAS over 4 h
PR: 6-point scale over 4 h

Complete relief - number with and time to

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 48
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Schachtel 1991 (continued)

Preference over usual medication

Notes Oxford Quality Score: R2, DB1, W1

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "Computer generated randomization code"

tion (selection bias)

Allocation concealment Unclear risk Not reported
(selection bias)

Blinding of participants Unclear risk No details reported
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk No details reported

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Excl < 8%, mostly mild headaches. BOCF for PR

(attrition bias)
All outcomes

Size Unclear risk 50-200 participants per treatment arm (100-101)
Schachtel 1996
Methods R, DB, PC, parallel-group study

1 episode treated with a single dose of study medication when pain was = mod intensity

Participants Tension headache (ad hoc criteria) = 2/month. Previous satisfactory relief with OTC medication

Excl: history of migraine; gastrointestinal/hepatic/renal disease; menstrual dysfunction; pregnant;
breastfeeding; intolerance to paracetamol or ibuprofen

n =613 screened, 455 analysed
M 170, F 285
Mean age 21 years

Baseline pain = mod, mean 71/100

Interventions Paracetamol 1000 mg, n =151
Ibuprofen 400 mg, n = 153

Placebo, n =151

Outcomes Pl: 100 mm VAS over 4 h

PR: 6-point scale over4 h

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 49
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Schachtel 1996 (continued)

Complete relief - number with and time to

Notes Oxford Quality Score: R2, DB2, W1

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "Computer generated randomization code"

tion (selection bias)

Allocation concealment Unclear risk Not reported
(selection bias)

Blinding of participants Low risk "Identically appearing opaque capsules"
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk "Identically appearing opaque capsules"
sessment (detection bias)

All outcomes

Incomplete outcome data  Unclear risk No mention of imputation

(attrition bias)
All outcomes

Size Unclear risk 50-200 participants per treatment arm (151-153)

Steiner 1998

Methods R, DB, PC, parallel-group study

1 episode treated with a single dose of study medication when pain was = mod intensity, 1-12 h after
onset of headache

Participants Episodic tension headache (IHS) (< 15/month)

Excl: migraine; pregnant/breastfeeding; history gastrointestinal ulcer/haemorrhage; history alco-
hol/med misuse

n =348 (339 for efficacy)
M 72, F 267
Median age 42 years (range 18-74 years)

Mean baseline pain 60/100 (17-100)

Interventions Paracetamol 1000 mg, n =123
Ketoprofen 25 mg, n =109
Placebo,n=116

Rescue medication allowed after2 h

Outcomes Pl: 100 mm VAS over 2 h

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 50
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Steiner 1998 (Continued)

PR: 7-point scaleat2 h
Patient global evaluation: 5-point scale at 2 h
Functional ability: 4-point scale at 2 and 4 h, and time to return to normal function

Use of rescue medication at/after 2 h

AEs
Notes Oxford Quality Score: R1, DB2, W1
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Details of randomisation method not reported
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Low risk Double-dummy method. "matching placebos"
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Double-dummy method. "matching placebos"
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk ITT analysis reported, but no mention of imputation
(attrition bias)
All outcomes
Size Unclear risk 50-200 participants per treatment arm (109-123)

Steiner 2003

Methods

R, DB, PC, parallel-group study

1 episode treated with a single dose of study medication when pain was = mod intensity, 1-12 h after
onset of headache

Participants

Episodic tension headache (IHS), < 15/month

Excl: migraine; pregnant/breastfeeding; history gastrointestinal ulcer/haemorrhage; history alco-
hol/med misuse

n =542
M:F ratio about 30:70
Mean age 40 years (SD 12; range 16-65 years)

Mean baseline pain = 57/100 (median = 60/100)

Interventions

Paracetamol 500 mg, n =105

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 51
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Steiner 2003 (Continued)

Paracetamol 1000 mg, n =111
Aspirin 500 mg, n =111
Aspirin 1000 mg, n =103
Placebo,n=112

Rescue medication allowed after2 h

Outcomes PI: 100 mm VAS
PR: 7-point scale
Functional ability: 4-point scale, and time to return to normal function
Patient global evaluation: 5-point scale
AEs
Notes Oxford Quality Score: R2, DB2, W1
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Computer generated list"
tion (selection bias)
Allocation concealment Low risk Assigned in numerical sequence
(selection bias)
Blinding of participants Low risk Double dummy method
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Double dummy method
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk ITT analysis reported, with LOCF imputation
(attrition bias)
All outcomes
Size Unclear risk 50-200 participants per treatment arm (103-112)
Thorpe 1970
Methods R, DB, PC, parallel-group study

1 episode treated with up to 2 doses of study medication. Capsules taken at onset on headache

Participants

Typical history of tension headache without other causes*

n =52 (completed to extent that reports could be analysed)

No demographic data

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 52
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Thorpe 1970 (continued)

Baseline pain not reported

Interventions Fiorinal-Pa (aspirin + caffeine + isobutylallylbarbituric acid + paracetamol), n =25
Placebo, n=27
Outcomes PI: 5-point scale 4 h after 1st dose

Response = reduction = 2 grades on PI

AEs

Notes * Lance JW. Treatment of chronic tension headache. Lancet 1964;1:1236-9

Oxford Quality Score: R2, DB1, WO

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "According to tables set out by Smart". Judged adequate

tion (selection bias)

Allocation concealment Unclear risk Not reported
(selection bias)

Blinding of participants Unclear risk No details reported
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk No details reported
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk Reported on participants who "completed to extent that reports could be
(attrition bias) analysed". Unclear what this means. No mention of withdrawals or imputation
All outcomes
Size High risk <50 participants per treatment arm (25-27)

Ward 1991
Methods R, DB, AC, PC, cross-over study

4 episodes treated, each with 1 of 4 study interventions

Participants Non-migrainous headaches, = 6/month of > mild intensity
n =60 completed (53 for efficacy)
M17,F 36
Mean age 37 years (range 20-60 years)

Baseline pain = 48/100

Interventions Paracetamol 648 mg

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 53
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Ward 1991 (continued)

Paracetamol 648 mg + caffeine 65 mg
Paracetamol 648 mg + caffeine 130 mg
Caffeine 65 mg

Caffeine 130 mg

Placebo
Outcomes PI: 10 cm VAS over 2 h
Profile of mood states over2 h
Notes Oxford Quality Score: R1, DB1, WO
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Details of randomisation method not reported
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants Unclear risk No details reported
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk No details reported
sessment (detection bias)
All outcomes
Incomplete outcome data  High risk Completer analysis
(attrition bias)
All outcomes
Size Unclear risk 50-200 participants per treatment arm (< 53)

AC: active controlled; AE: adverse event; BOCF: baseline observation carried forward; DB: double-blind; DD: double-dummy; Excl:
exclusions; F: female; h: hour; HR: headache relief; ICD: International Classification of Diseases; IHS: International Headache Society;
ITT: intention to treat; M: male; mod: moderate; N: number of participants in study; n: number of participants in treatment arm; NSAID:
nonsteroidal anti-inflammatory drug; OTC: over-the-counter; PC: placebo controlled; PF: pain-free: PI: pain intensity; PID: pain intensity

difference; PP: per protocol;
type headache; VAS: visual a

PR: pain relief; R: randomised; SD: standard deviation; SPID: summed pain intensity difference; TTH: tension-
nalogue scale; VRS: verbal rating scale; W: withdrawals; WOCF: worst observation carried forward.

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

de Souza Carvalho 2012

Mixed headaches. Data not available separately for 17 participants with tension headache

Diener 2005

Mixed tension (16%) and migraine (84%) headaches. Data not reported separately

NCT01552798

Study terminated with only 9 participants enrolled. No results

Paracetamol (acetaminophen)
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Study Reason for exclusion

Wojcicki 1977 "Common idiopathic headache". Not clearly randomised

Characteristics of ongoing studies [ordered by study ID]

NCT01842633

Trial name or title A Study to Assess Efficacy Over Placebo and Speed of Onset of Pain Relief of New Paracetamol and
Caffeine Tablets as Compared to Ibuprofen in Episodic Tension Type Headache

Methods R, DB (DD), AC, PC, parallel group

Participants Episodic tension-type headache, = 2 episodes/month, = moderate intensity, normal duration =4 h
Age 18-65 years
Estimated enrolment 300

Interventions Paracetamol 1000 mg + caffeine 130 mg
Ibuprofen 400 mg
Placebo

Outcomes TOTPAR
PID, SPID
Rescue medication

Starting date April 2013

Contact information GSKClinicalSupportHD@gsk.com

Notes Estimated completion date March 2015

AC: active controlled; DB: double-blind; DD: double-dummy; h: hour; PC: placebo controlled; PID: pain intensity difference; R: randomised;
SPID: summed pain intensity difference; TOTPAR: total pain relief.

DATA AND ANALYSES

Comparison 1. Paracetamol 1000 mg versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Pain-free at 2 hours 8 5890 Risk Ratio (M-H, Fixed, 95% Cl) 1.26[1.14, 1.40]
2 Pain-free at 1 hour 4 4717 Risk Ratio (M-H, Fixed, 95% Cl) 1.15[0.90, 1.48]
3 Pain-free at 4 hours 4 4909 Risk Ratio (M-H, Fixed, 95% Cl) 1.23[1.16,1.31]
Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 55
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

4 Pain-free or mild pain at 2 5 5238 Risk Ratio (M-H, Fixed, 95% CI) 1.21[1.15,1.28]
hours
5 Use of rescue medication 6 1856 Risk Ratio (M-H, Fixed, 95% Cl) 0.58[0.50, 0.69]
6 Any adverse event 11 5605 Risk Ratio (M-H, Fixed, 95% Cl) 1.12[0.94,1.32]
7 Gastrointestinal adverse 10 5526 Risk Ratio (M-H, Fixed, 95% Cl) 1.12[0.86, 1.45]
events
8 Dizziness adverse events 4 4036 Risk Ratio (M-H, Fixed, 95% CI) 1.47[0.83,2.61]

Analysis 1.1. Comparison 1 Paracetamol 1000 mg versus placebo, Outcome 1 Pain-free at 2 hours.

Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dahlof 1996 5/29 5/29 —+— 0.98% 1[0.32,3.09]
Diener 2014 577/2748 248/1376 - 64.79% 1.16[1.02,1.33]
NCT01755702 25/45 24/45 -+ 4.7% 1.04[0.71,1.52]
NL9701 87/188 27/94 — 7.06% 1.61[1.13,2.29]
Prior 2002 112/304 78/301 -+ 15.37% 1.42[1.12,1.81]
Schachtel 1991 23/100 16/101 T+ 3.12% 1.45[0.82,2.58]
Schachtel 1996 13/151 2/151 . E— 0.39% 6.5[1.49,28.31]
Steiner 1998 25/116 18/112 T+ 3.59% 1.34[0.78,2.32]
Total (95% CI) 3681 2209 (] 100% 1.26[1.14,1.4]
Total events: 867 (Paracetamol), 418 (Placebo)
Heterogeneity: Tau?=0; Chi*=10.34, df=7(P=0.17); 1>=32.32%
Test for overall effect: Z=4.47(P<0.0001)

6.01 011 1 1‘0 10(;

Favours placebo

Favours paracetamol

Analysis 1.2. Comparison 1 Paracetamol 1000 mg versus placebo, Outcome 2 Pain-free at 1 hour.

Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Diener 2014 168/2748 74/1376 . 89.17% 1.14[0.87,1.48]
NCT01755702 4/45 7/45 —t 6.33% 0.57[0.18,1.82]
Schachtel 1991 11/100 5/101 Tt 4.5% 2.22[0.8,6.16]
Schachtel 1996 0/151 0/151 Not estimable
Total (95% Cl) 3044 1673 * 100% 1.15[0.9,1.48]
Total events: 183 (Paracetamol), 86 (Placebo)
Heterogeneity: Tau?=0; Chi*=3.01, df=2(P=0.22); 1>=33.6%
Test for overall effect: Z=1.1(P=0.27)

6,01 011 1 1‘0 10(;

Favours placebo

Favours paracetamol

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review)
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

56



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Analysis 1.3. Comparison 1 Paracetamol 1000 mg versus placebo, Outcome 3 Pain-free at 4 hours.

Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Diener 2014 1566/2748 665/1376 . 88.06% 1.18[1.11,1.26]
NL9701 144/188 55/94 + 7.29% 1.31[1.09,1.58]
Schachtel 1991 49/100 36/101 = 3.56% 1.37[0.99,1.91]
Schachtel 1996 51/151 11/151 — 1.09% 4.64[2.52,8.54]
Total (95% Cl) 3187 1722 | 100% 1.23[1.16,1.31]

Total events: 1810 (Paracetamol), 767 (Placebo)
Heterogeneity: Tau?=0; Chi?=20.75, df=3(P=0); 1°=85.54%
Test for overall effect: Z=6.93(P<0.0001)

Favours placebo  0-01 0.1 1 10 100 Favours paracetamol

Analysis 1.4. Comparison 1 Paracetamol 1000 mg versus placebo, Outcome 4 Pain-free or mild pain at 2 hours.

Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dahlo6f 1996 11/29 14/29 —_— 1.19% 0.79[0.43,1.43]
Diener 2014 1599/2748 671/1376 . 76.01% 1.19[1.12,1.27]
Prior 2002 198/304 166/301 —— 14.18% 1.18[1.04,1.35]
Steiner 1998 71/116 40/112 — 3.46% 1.71[1.29,2.28]
Steiner 2003 79/111 61/112 — 5.16% 1.31[1.06,1.61]
Total (95% CI) 3308 1930 ¢ 100% 1.21[1.15,1.28]
Total events: 1958 (Paracetamol), 952 (Placebo)
Heterogeneity: Tau?=0; Chi*=8.48, df=4(P=0.08); 1°=52.82%
Test for overall effect: Z=6.98(P<0.0001)

R
Favours placebo 0507 1 15 2 Favours paracetamol

Analysis 1.5. Comparison 1 Paracetamol 1000 mg versus placebo, Outcome 5 Use of rescue medication.

Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Mehlisch 1998 16/166 30/151 —_— 11.75% 0.49[0.28,0.85]
NL9701 18/188 19/94 — 9.48% 0.47[0.26,0.86]
Prior 2002 53/304 77/301 —— 28.95% 0.68[0.5,0.93]
Schachtel 1991 2/100 13/101 @ ——+— 4.84% 0.16[0.04,0.67]
Steiner 1998 53/116 81/112 - 30.83% 0.63[0.5,0.79]
Steiner 2003 22/111 38/112 — 14.15% 0.58[0.37,0.92]
Total (95% Cl) 985 871 ¢ 100% 0.58[0.5,0.69]
Total events: 164 (Paracetamol), 258 (Placebo)
Heterogeneity: Tau?=0; Chi*=5.43, df=5(P=0.37); 1°=7.92%
Test for overall effect: Z=6.46(P<0.0001)

Favours paracetamol 005 02 1 5 20 Favours placebo
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Analysis 1.6. Comparison 1 Paracetamol 1000 mg versus placebo, Outcome 6 Any adverse event.

Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Diener 2014 136/1400 61/702 ‘i 35.46% 1.12[0.84,1.49]
Mehlisch 1998 16/174 8/172 Tt 3.51% 1.98[0.87,4.5]
Migliardi 1994 90/691 41/341 - 23.96% 1.08[0.77,1.53]
NCT01755702 0/45 3/45 + 1.53% 0.14[0.01,2.69]
NL9701 22/190 8/97 T+ 4.62% 1.4[0.65,3.04]
Peters 1983 13/87 11/92 T 4.67% 1.25[0.59,2.64]
Prior 2002 31/308 30/307 -4 13.11% 1.03[0.64,1.66]
Schachtel 1991 0/100 1/101 * 0.65% 0.34[0.01,8.17]
Schachtel 1996 0/151 1/151 d 0.65% 0.33[0.01,8.12]
Steiner 1998 10/116 12/112 — 5.33% 0.8[0.36,1.79]
Steiner 2003 19/111 15/112 T 6.52% 1.28[0.68,2.39]
Total (95% CI) 3373 2232 ¢ 100% 1.12[0.94,1.32]
Total events: 337 (Paracetamol), 191 (Placebo)
Heterogeneity: Tau?=0; Chi*=6.23, df=10(P=0.8); 1>=0%
Test for overall effect: Z=1.27(P=0.2) ‘ ‘ ‘ ‘

Favours paracetamol 0.01 0.1 1 10 100 Favours placebo

Analysis 1.7. Comparison 1 Paracetamol 1000 mg versus placebo, Outcome 7 Gastrointestinal adverse events.

Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Diener 2014 67/1400 34/702 -i— 43.81% 0.99[0.66,1.48]
Mehlisch 1998 4/174 3/172 e 2.92% 1.32[0.3,5.8]
Migliardi 1994 45/691 19/341 b 24.61% 1.17[0.69,1.97]
NL9701 9/190 2/97 [ s — 2.56% 2.3[0.51,10.43]
Peters 1983 7/87 5/92 Tt 4.7% 1.48[0.49,4.49]
Prior 2002 16/308 12/307 —T+— 11.63% 1.33[0.64,2.76]
Schachtel 1991 0/100 1/101 + 1.44% 0.34[0.01,8.17]
Schachtel 1996 0/151 1/151 + 1.45% 0.33[0.01,8.12]
Steiner 1998 3/123 4/116 e m— 3.98% 0.71[0.16,3.09]
Steiner 2003 4/111 3/112 e e a— 2.89% 1.35[0.31,5.87]
Total (95% CI) 3335 2191 L 100% 1.12[0.86,1.45]
Total events: 155 (Paracetamol), 84 (Placebo)
Heterogeneity: Tau?=0; Chi?=3.3, df=9(P=0.95); 1>=0%
Test for overall effect: Z=0.85(P=0.4)

Favours paracetamol  0.01 0.1 1 10 100 Favours placebo

Analysis 1.8. Comparison 1 Paracetamol 1000 mg versus placebo, Outcome 8 Dizziness adverse events.

Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Diener 2014 22/1400 7/702 +.— 45.86% 1.58[0.68,3.67]
Favours paracetamol ~ 0-01 0.1 1 10 100 Favours placebo
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Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Migliardi 1994 11/691 4/341 — T 26.34% 1.36[0.44,4.23]
NL9701 3/190 2/97 I — 13.02% 0.77[0.13,4.51]
Prior 2002 6/308 3/307 e s a— 14.78% 1.99[0.5,7.9]
Total (95% Cl) 2589 1447 - 100% 1.47[0.83,2.61]
Total events: 42 (Paracetamol), 16 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.75, df=3(P=0.86); 1>=0%
Test for overall effect: Z=1.33(P=0.18)
Favours paracetamol ~ 0-01 0.1 1 10 100 Favours placebo
Comparison 2. Paracetamol 500 mg to 650 mg versus placebo
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Pain-free or mild pain at 2 2 275 Risk Ratio (M-H, Fixed, 95% CI) 1.11[0.90, 1.37]
hours
2 Use of rescue medication 2 301 Risk Ratio (M-H, Fixed, 95% Cl) 0.76 [0.55, 1.05]
3 Any adverse event 2 301 Risk Ratio (M-H, Fixed, 95% Cl) 1.30[0.71, 2.35]
Analysis 2.1. Comparison 2 Paracetamol 500 mg to 650 mg
versus placebo, Outcome 1 Pain-free or mild pain at 2 hours.
Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dahlof 1996 12/29 14/29 —_— 19.17% 0.86[0.48,1.52]
Steiner 2003 67/105 61/112 B 80.83% 1.17[0.94,1.46]
Total (95% Cl) 134 141 ‘ 100% 1.11[0.9,1.37]
Total events: 79 (Paracetamol), 75 (Placebo)
Heterogeneity: Tau?=0; Chi*=1, df=1(P=0.32); 1>=0.29%
Test for overall effect: Z=0.99(P=0.32)
Favours placebo 02 0.5 1 2 5 Favours paracetamol

Analysis 2.2. Comparison 2 Paracetamol 500 mg to 650 mg versus placebo, Outcome 2 Use of rescue medication.

Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Miller 1987 15/43 19/41 —-+ 34.6% 0.75[0.45,1.27]
Steiner 2003 27/105 38/112 " 65.4% 0.76[0.5,1.15]
Total (95% CI) 148 153 q 100% 0.76[0.55,1.05]
Total events: 42 (Paracetamol), 57 (Placebo) ‘
Favours paracetamol ~ 0-01 0.1 1 10 100 Favours placebo
Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 59
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Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Heterogeneity: Tau?=0; Chi*=0, df=1(P=0.98); 1>=0%
Test for overall effect: Z=1.68(P=0.09)
Favours paracetamol ~ 0-01 0.1 1 10 100 Favours placebo

Analysis 2.3. Comparison 2 Paracetamol 500 mg to 650 mg versus placebo, Outcome 3 Any adverse event.

Study or subgroup Paracetamol Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Miller 1987 4/43 2/41 e e 12.36% 1.91[0.37,9.86]
Steiner 2003 17/105 15/112 —.— 87.64% 1.21[0.64,2.3]
Total (95% Cl) 148 153 * 100% 1.3[0.71,2.35]
Total events: 21 (Paracetamol), 17 (Placebo) ‘

Heterogeneity: Tau?=0; Chi*=0.26, df=1(P=0.61); 1>=0% ‘

Test for overall effect: Z=0.85(P=0.4) ‘

Favours paracetamol 005 02 1 5 20 Favours placebo

Comparison 3. Paracetamol 1000 mg versus paracetamol 500 mg

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Pain-free or mild pain at 2 hours 2 274 Risk Ratio (M-H, Fixed, 95% 1.09[0.90, 1.30]

cl)

Analysis 3.1. Comparison 3 Paracetamol 1000 mg versus
paracetamol 500 mg, Outcome 1 Pain-free or mild pain at 2 hours.

Study or subgroup Paracet Paracet 500 mg Risk Ratio Weight Risk Ratio
1000 mg
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Dahlsf 1996 11/29 12/29 e 14.84% 0.92[0.49,1.73]
Steiner 2003 79/111 67/105 - 85.16% 1.12[0.93,1.34]
Total (95% CI) 140 134 # 100% 1.09[0.9,1.3]
Total events: 90 (Paracet 1000 mg), 79 (Paracet 500 mg) ‘

Heterogeneity: Tau?=0; Chi*=0.35, df=1(P=0.55); I*=0% ‘

Test for overall effect: Z=0.88(P=0.38) ‘

Favours 500 mg  0-01 0.1 1 10 100 Favours 1000 mg

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review)
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Comparison 4. Paracetamol 1000 mg versus ketoprofen 25 mg

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Pain-free at 2 hours 2 276 Risk Ratio (M-H, Fixed, 95% Cl) 0.75[0.49, 1.15]

2 Pain-free or mild pain at 2 2 276 Risk Ratio (M-H, Fixed, 95% Cl) 0.87[0.72,1.04]

hours

3 Adverse events 2 558 Risk Ratio (M-H, Fixed, 95% Cl) 0.61[0.39, 0.97]

Analysis 4.1. Comparison 4 Paracetamol 1000 mg versus ketoprofen 25 mg, Outcome 1 Pain-free at 2 hours.
Study or subgroup Paracetamol Ketoprofen Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dahlof 1996 5/29 8/29 21.17% 0.63[0.23,1.68]
Steiner 1998 25/116 28/102 78.83% 0.79[0.49,1.26]
Total (95% CI) 145 131 100% 0.75[0.49,1.15]

Total events: 30 (Paracetamol), 36 (Ketoprofen)
Heterogeneity: Tau?=0; Chi*=0.17, df=1(P=0.68); 1>=0%
Test for overall effect: Z=1.32(P=0.19)

—
s
1

|
|

0.01 0.1 10 100

Favours ketoprofen

Analysis 4.2. Comparison 4 Paracetamol 1000 mg versus

ketoprofen 25 mg, Outcome 2 Pain-free or mild pain at 2 hours.

Favours paracetamol

Study or subgroup Paracetamol Ketoprofen Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dahlof 1996 12/29 15/29 16.56% 0.8[0.46,1.4]
Steiner 1998 71/116 71/102 83.44% 0.88[0.72,1.07]
Total (95% Cl) 145 131 100% 0.87[0.72,1.04]

Total events: 83 (Paracetamol), 86 (Ketoprofen)
Heterogeneity: Tau?=0; Chi*=0.1, df=1(P=0.75); I>=0%
Test for overall effect: Z=1.52(P=0.13)

- 44414l}ﬁ

Favours ketoprofen ~ 0.01 0.1 10 100

Favours paracetamol

Analysis 4.3. Comparison 4 Paracetamol 1000 mg versus ketoprofen 25 mg, Outcome 3 Adverse events.

Study or subgroup Paracetamol Ketoprofen Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Mehlisch 1998 16/174 27/176 B 63.71% 0.6[0.34,1.07]
Steiner 1998 10/106 15/102 — 36.29% 0.64[0.3,1.36]
Total (95% Cl) 280 278 <> 100% 0.61[0.39,0.97]
Favours paracetamol ~ 0-01 0.1 1 10 100 Favours ketoprofen

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review)
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Study or subgroup Paracetamol Ketoprofen Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Total events: 26 (Paracetamol), 42 (Ketoprofen)
Heterogeneity: Tau?=0; Chi*=0.02, df=1(P=0.89); 1>=0%
Test for overall effect: Z=2.07(P=0.04)

Favours paracetamol ~ 0-01 0.1 1 10 100 Favours ketoprofen

Comparison 5. Paracetamol 1000 mg versus ibuprofen 400 mg

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Pain-free at 2 hours 3 778 Risk Ratio (M-H, Fixed, 95% CI) 0.86[0.71, 1.03]

2 Pain-free at 4 hours 2 683 Risk Ratio (M-H, Fixed, 95% CI) 0.83[0.74,0.93]

Analysis 5.1. Comparison 5 Paracetamol 1000 mg versus ibuprofen 400 mg, Outcome 1 Pain-free at 2 hours.

Study or subgroup Paracetamol Ibuprofen Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
NCT01755702 25/45 30/50 —+ 19.14% 0.93[0.66,1.31]
NL9701 87/188 83/191 - 55.44% 1.06[0.85,1.33]
Schachtel 1996 13/151 38/153 —— 25.42% 0.35[0.19,0.62]
Total (95% Cl) 384 394 ¢ 100% 0.86[0.71,1.03]

Total events: 125 (Paracetamol), 151 (Ibuprofen)
Heterogeneity: Tau?=0; Chi*=12.95, df=2(P=0); 1°=84.55%
Test for overall effect: Z=1.68(P=0.09)

Favours ibuprofen ~ 0-01 0.1 1 10 100 Favours paracetamol

Analysis 5.2. Comparison 5 Paracetamol 1000 mg versus ibuprofen 400 mg, Outcome 2 Pain-free at 4 hours.

Study or subgroup Paracetamol Ibuprofen Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
NL9701 144/188 142/191 H 59.63% 1.03[0.92,1.16]
Schachtel 1996 51/151 96/153 E 40.37% 0.54[0.42,0.69]
Total (95% Cl) 339 344 ¢+ 100% 0.83[0.74,0.93]

Total events: 195 (Paracetamol), 238 (Ibuprofen)
Heterogeneity: Tau?=0; Chi?=24.58, df=1(P<0.0001); 1*=95.93%
Test for overall effect: Z=3.21(P=0)

Favours ibuprofen ~ 0.01 0.1 1 10 100 Favours paracetamol

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 62
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APPENDICES

Appendix 1. CENTRAL search strategy (via CRSO)

MESH DESCRIPTOR Acetaminophen EXPLODE ALL TREES (1751)
((acetaminophen or paracetamol or Panadol or Tylenol):TI,AB,KY (5197)
1or2(5197)

MESH DESCRIPTOR headache (1520)

MESH DESCRIPTOR headache disorders EXPLODE ALL TREES (1816)
(headache* or cephalgi* or cephalalgi*):TI,AB,KY (16408)
40r50r6(16973)

3and 7 (532)

N LN

Appendix 2. MEDLINE search strategy (via Ovid)

Acetaminophen/ (15078)

(acetaminophen or paracetamol or Panadol or Tylenol).mp. (20624)
1or2(20624)

Headache/ (23647)

exp Headache Disorders/ (28590)

(headache* or cephalgi* or cephalalgi*).mp. (67972)
4o0r5o0r6(80512)

randomized controlled trial.pt. (413275)

controlled clinical trial.pt. (91856)
10.randomized.ab. (305168)

11.placebo.ab. (158098)

12.drug therapy.fs. (1845475)

13.randomly.ab. (216110)

14.trial.ab. (317473)

15.groups.ab. (1362061)

16.0r/8-15 (3481184)

17.3and 7 and 16 (540)

W NGO RWN

Appendix 3. EMBASE search strategy (via Ovid)

Paracetamol/ (69353)

(acetaminophen or paracetamol or Panadol or Tylenol).mp. (73787)
1or2(73787)

exp headache/ (155260)

exp "headache and facial pain"/ (226009)
(headach* or cephalgi* or cephalalgi*).mp. (205956)
4 0or5o0r6(244515)

random*.tw. (1030843)

factorial*.tw. (26537)

10.cross?over*.tw. (55045)

11.placebo*.tw. (227508)

12.(doubl* adj blind*).tw. (162111)

13.assign*.tw. (274924)

14.allocat*.tw. (98684)

15.Crossover Procedure/ (44714)

16.Double-blind procedure/ (126638)

17.Randomized Controlled Trial/ (388338)

18.0r 8-17 (1463601)

19.3and 7 and 18 (1784)

W N R W

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 63
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Appendix 4. GRADE: criteria for assigning grade of evidence

The GRADE system uses the following criteria for assigning grade of evidence (GRADEpro GDT 2015).

High = further research is very unlikely to change our confidence in the estimate of effect.

Moderate = further research is likely to have an important impact on our confidence in the estimate of effect and may change the
estimate.

Low = further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change
the estimate.

Very low = any estimate of effect is very uncertain.

We decrease grade if we find:

a serious (-1) or very serious (-2) limitation to study quality;
important inconsistency (-1);

some (-1) or major (-2) uncertainty about directness;
imprecise or sparse data (-1);

a high probability of reporting bias (-1).

We increase grade if we find:

strong evidence of association - significant relative risk of > 2 (< 0.5) based on consistent evidence from two or more; observational
studies, with no plausible confounders (+1);

very strong evidence of association - significant relative risk of > 5 (< 0.2) based on direct evidence with no major threats to validity (+2);
evidence of a dose response gradient (+1);
that all plausible confounders would have reduced the effect (+1).

Paracetamol (acetaminophen) for acute treatment of episodic tension-type headache in adults (Review) 64
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Appendix 5. Summary of outcomes in individual studies: efficacy

Study ID Treatment Pain-free at Pain-free at Pain-free at Pain-free at =Mildpainat PIDat2h
2h 1h 4h 24h 2h
Dahlof 1996 (1) Paracetamol 500 mg PP analysis No data No data No data From graph No significant difference be-
(29 partici- tween paracetamol and place-
(2) Paracetamol 1000 mg pants who (1) 41%= bo
completed 12/29
(3) Ketoprofen 25 mg all 5 attacks (2) 38% = Mean PID at 2 h about 15/100
without major 0=
(4) Ketoprofen 50 mg violation) ) 11/29 Ketoprofen 50 mg significantly
(5) Placebo ) different from placebo, but not
3) 50% =
1) 17%=5/29 25mg
(1)17%=5/ 15/29
2) 17%=5/29
@) 17%=5/ (4) 68% =
(3) 28% = 8/29 20/29
(4) 32%=9/29 (5) 48% =
14/29
(5) 17%=5/29
Diener 2014 (1) Paracetamol 1000 mg (1) 21.0% (1)6.1% (1) 57.0% No data (1) 58.2% No data
(studies 1-4
in Migliardi (2) Paracetamol 1000 mg + as- (2) 28.5% (2) 8.6% (2) 65.9% (2) 66.6%
1994) pirin 500 mg + caffeine 130 mg
(3) 18.0% (3)3.1% (3) 48.3% (3) 48.8%
(3) Placebo
Friedman (1) Butalbital 100 mg + caffeine (1) 27% = (1)9.1%= No data No data No data No data
1987 80 mg + paracetamol 650 mg 18/66 6/66
(Fioricet)
(2) 25% = (2) 11%=7/65
(2) Paracetamol 600 mg + 16/65
codeine 60 mg (3) 6% =4/67
(3) 12% =8/67
(3) Placebo
Gatoulis 2012 (1) Paracetamol 300 mg + No data No data No data No data No data SPID 4 and 6 significantly better
codeine 30 mg for both active treatments than
(2) Aspirin 1000 placebo (P value <0.001)
spirin mg
Active treatments equivalent
(3) Placebo for PID measures
Gilbert 1976 (1) Paracetamol 650 mg No data No data No data No data No data No data
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(Continued)
(2) Phenyltoloxamine 60 mg

(3) Paracetamol 650 mg +
phenyltoloxamine citrate 60 mg
(Percogesic)

(4) Placebo

Gobel 1996 (1) Paracetamol 1000 mg No data No data No data No data No data Significant reduction with both
active treatments compared
(2) Peppermint oil solution 10 g to placebo. No significant dif-
ference between active treat-
ments. Effects of combination
additive "but below signifi-
(4) Placebo cance threshold"

(3) Peppermint oil + paraceta-
mol

"P17 ‘suos 73 AS)IM uyor Aq paysiignd ‘uoiieloqe)jod auelyd0) ay L 610Z ® 3ySuAdod

GoObel 1998 (1) Paracetamol 1000 mg No data No data No data No data No data No data

(2) Peppermint oil combina-
tion (distillate of oelum men-
thae piperitae, oleum cajeputi,
oleum eucalypti, oleum ju-
niperi, and oleum gaultheriae)

(3) Placebo

(ma1n3y) synpe ul aydepeay adA}-uoisua) d1posida jo Juswiea.) aynde 1oy (usaydouiwelade) joweladeied

Gobel 2001 (1) Paracetamol 1000 mg No data No data No data No data No data No data

(2) Peppermint oil (oleum men-
thae piperitae) solution L1 170,
10g

(3) Peppermint oil + paraceta-
mol

(4) Placebo

Mehlisch 1998 (1) Paracetamol 1000 mg No data No data No data No data No data Mean PID for (3) > (2) > (1) > (4).
No significant difference at 2 h
(2) Ketoprofen 12.5 mg
(3) Ketoprofen 25 mg

(4) Placebo

929

Migliardi 1994  Studies 5, 6 No data No data No data No data No data Mean PID and TOTPAR signifi-
cantly better for (2) than (1) or
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(Continued)
(1) Paracetamol 1000 mg (3). (1) significantly better than
(3) for most summary measures
(2) Paracetamol 1000 mg + caf-
feine 130 mg
(3) Placebo
Miller 1987 (1) Paracetamol 650 mg No data No data No data No data No data Mean SPID for (1) not signifi-
) cantly different from (3) at any
(2) Naproxen sodium 550 mg time point. (2) significantly bet-
terth 1 d (3) fi 1h
(3) Placebo erthan (1) and (3) from
NCT01755702 (1) Paracetamol 1000 mg (1) 25/45 (1) 4/45 No data No data No data PID2 h:
(2) Paracetamol 1000 mg + caf- (2) 29/47 (2) 15/47 (1) 2.94 (SD 1.20)
feine 130 mg
(3) 30/50 (3) 7/50 (2) 2.94 (SD 1.11)
(3) Ibuprofen 400 mg
(4) 24/45 (4) 7/45 (3) 3.08 (SD 1.10)
(4) Placebo
(4) 2.67 (SD 1.24)
SPID 2 h:
(1) 4.32 (SD 1.98)
(2) 4.42 (SD 1.88)
(3) 4.56 (SD 1.73)
(4) 3.69 (SD 1.70)
NL9701 (1) Paracetamol 1000 mg (1) 87/188 No data (1) 144/188 No data No data -
(2) Ibuprofen 400 mg (2) 83/91 (2) 142/191
(3) Placebo (3)27/94 (3) 55/94
Packman (1) Paracetamol 1000 mg No data No data Pain-free at 3 No data No data No data
2000 h
(2) Ibuprofen liquigel 400 mg
(1) 32%
(3) Placebo
(2) 75%
(3) 13%
Peters 1983 (1) Paracetamol 1000 mg No data No data No data No data No data No data
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(Continued)
(2) Aspirin 650 mg
(3) Placebo
Pini 2008 (1) Paracetamol 1000 mg + caf- No data No data No data No data No data (1) and (2) better than (3) for
feine 130 mg measures of PID and pain relief
] (P value <0.05), but not differ-
(2) Naproxen sodium 550 mg ent from each other
(3) Placebo
Prior 2002 (1) Paracetamol 1000 mg (1) 112/304 No data No data No data (1) 198/304 Mean PID at 2 h (4-point scale):
(2) Naproxen 375 mg (2) 93/295 (2) 182/295 (1)1.45
(3) Placebo (3) 78/301 (3) 166/301 (2)1.3
(3)11
SPID6 h:
(1)9.14 (SE 0.34)
(2) 8.81 (SE 0.35)
(3) 7.42 (SE 0.34)
Active treatments significantly
better than placebo (P value <
0.02)
Schachtel (1) Paracetamol 1000 mg From Fig 3 From Fig 3 (1) 49/100 No data No data From Fig 1, at 2 h (100 mm VAS)
1991
(2) Aspirin 1000 mg + caffeine (1) 23/100 (1)11/100 (2) 69/101 (1) 38 (SE about 4)
64 mg
(2) 31/101 (2) 15/101 (3) 36/101 (2) 45 (SE about 4)
(3) Placebo
(3) 16/101 (3) 5/101 (3) 29 (SE about 5)
Active treatments significantly
better than placebo (P value <
0.01)
Schachtel (1) Paracetamol 1000 mg From Fig 3 From Fig 3 (1) 51/151 No data No data At 2 h (100 mm VAS)
1996 (best esti-
(2) Ibuprofen 400 mg (1) 13/151 mate) (2) 96/153 (1)31
(3) Placebo (2) 38/153 (1) 0/151 (3) 11/151 (2) 48
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(Continued)
(3)2/151 (2) 4/153 (3)12
(3)0/151 Active treatments significant-
ly better than placebo (P value
<0.001). Ibuprofen better than
placebo (P value <0.01)
Steiner 1998 (1) Paracetamol 1000 mg (1) 25/116 No data No data No data Total relief + From Fig 1, at 2 h (100 mm VAS)
worthwhile
(2) Ketoprofen 25 mg (2) 28/102 effect (1) 26
(3) Placebo (3)18/112 (1) 71/116 (2)30
(2) 71/102 (3)17
(3) 40/112 Active treatments significantly
better than placebo
Steiner 2003 (1) Paracetamol 500 mg No data No data No data No data Total relief + From Fig 5, at 2 h (scale 0-10)
worthwhile
(2) Paracetamol 1000 mg effect (1)3.0
(3) Aspirin 500 mg (1) 67/105 (2)3.5
(4) Aspirin 1000 mg (2) 79/111 (3)3.6
(5) Placebo (3) 78/111 (4)3.9
(4) 78/103 (5)2.7
(5) 61/112 Active treatments significantly
better than placebo
Thorpe 1970 (1) Fiorinal-Pa (aspirin + caf- No data No data No data No data No data Drop of = 2 grades in pain inten-
feine + isobutylallylbarbituric sity
acid + paracetamol)
(1) 21/25
(2) Placebo
(2)7/27
Ward 1991 (1) Paracetamol 648 mg No data No data No data No data No data At 2 h (0-100)

(2) Paracetamol 648 mg + caf-
feine 65 mg

(3) Paracetamol 648 mg + caf-
feine 130 mg

(4) Caffeine 65 mg
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(Continued)
(5) Caffeine 130 mg (5)23

(6) Placebo (6) 12

All active treatments signifi-
cantly better than placebo (P
value <0.01)

Fig: Figure; h: hour; PID: pain intensity difference (from baseline); PP: per-protocol; SD: standard deviation; SE: standard error; SPID: summed pain intensity difference; TOT-
PAR: total pain relief; VAS: visual analogue scale.
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Appendix 6. Summary of outcomes in individual studies: adverse events, withdrawals, and rescue medication

Study ID Treatment Any AE Serious AE AE with- Rescue med-
drawals ication
Dahlof 1996 (1) Paracetamol 500 mg No data None (2) 1/29 (tinni- Not reported,
tus and indiges-  butin Methods,
(2) Paracetamol 1000 mg Total of 30 adverse tion) so measured
events reported within
(3) Ketoprofen 25 mg 24 h of treating 178 at- 10 participants
tacks did not com-
(4) Ketoprofen 50 mg plete all 5 at-
Most of mild or moder-
(5) Placebo ate severity tacks
1 participant
No difference between had a major
groups protocol viola-
tion (took med-
ication<72h
after previous
dose)
Diener 2014 (1) Paracetamol 1000 mg (1) 136/1400 None None No data
(studies 1-4 (2) Paracetamol 1000 mg + as- (2) 241/1400
in Migliardi pirin 500 mg + caffeine 130 mg
1994) (3)61/702
(3) Placebo
Friedman (1) Butalbital 100 mg + caffeine No difference between None None No data
1987 80 mg + paracetamol 650 mg groups
(Fioricet)
(2) Paracetamol 600 mg +
codeine 60 mg
(3) Placebo
Gatoulis 2012 (1) Paracetamol 300 mg + (1) 57/233 None None Time to use of
codeine 30 mg rescue medica-
(2) 38/223 tion not differ-
(2) Aspirin 1000 mg ent from (3) for
(3) Placebo (3)19/103 (1), but signif-
Most mild or moderate icantly longer
for (2) than (1)
Dizziness, somno- .
lence, nausea most Propo.rtlon of
common - not differ- par_t|C|pants
ent from placebo takln'g rescue
medication
with (1) signifi-
cantly different
from (3) only at
3 h; (2) signifi-
cantly different
from (3) from 2
h
Gilbert 1976 (1) Paracetamol 650 mg Reports participants None 2 participants No data

(2) Phenyltoloxamine 60 mg

with individual AEs,

dropped out
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(Continued)
(3) Paracetamol 650 mg + phenyl-  not number with any after first peri-
toloxamine citrate 60 mg (Perco-  AE od due to AEs -
gesic) group not given
Events:
(4) Placebo
(1) 26
(2) 34
(3)43
(4) 22
Gobel 1996 (1) Paracetamol 1000 mg None None None No data
(2) Peppermint oil solution10 g
(3) Peppermint oil + paracetamol
(4) Placebo
Gobel 1998 (1) Paracetamol 1000 mg None None None No data
(2) Peppermint oil combination
(distillate of oelum menthae
piperitae, oleum cajeputi, oleum
eucalypti, oleum juniperi, and
oleum gaultheriae)
(3) Placebo
Gobel 2001 1 (1) Paracetamol 1000 g Reports number of None None No data
o events, not number of
(2) Peppermint oil (oleum men- participants with any
thae piperitae) solution L1 170,10  Ag
g
(1) 15
(3) Peppermint oil + paracetamol
(4) 13
(4) Placebo
Mehlisch 1998 (1) Paracetamol 1000 mg (1) 16/174 None None At4h:
(2) Ketoprofen 12.5 mg (2) 18/181 72 participants (1) 16/166
notincluded in
(3) Ketoprofen 25 mg (3)27/176 efficacy analy-  (2) 10/158
sis: 5 protocol
(4) Placebo (4) 8/172 violations, 67 (3)7/156
did not record (4) 30/151
data properly
Migliardi 1994  Studies 5,6 (1) 90/691 None None No data
(1) Paracetamol 1000 mg (2) 144/692
(2) Paracetamol 1000 mg + caf- (3)41/341
feine 130 mg
Most were stomach
(3) Placebo upset, nervousness,
dizziness. All transient
Miller 1987 (1) Paracetamol 650 mg (1) 4/43 None None At6 h:
(2) Naproxen sodium 550 mg (2) 7/40 (1) 15/43
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(3) Placebo (3)2/41 (2) 7/40
None considered (3) 19/41
"clinically significant"
[Note: total number
of participants given
as 128 - do not know
to which groups addi-
tional 4 belonged]
NCT01755702 (1) Paracetamol 1000 mg (1) 0/45 None Withdrawal Median (range)
during washout  time (minutes)
(2) Paracetamol + caffeine 1000 +  (2) 2/47 periods: to use
130 mg
(3)4/50 period1=3 (1) 129.5
(3) Ibuprofen 400 mg (129-130)
(4) 3/45 period2=5
(4) Placebo (2) 119
Reasons and (119-119)
groups not giv-
en. No with- (3)150
drawals during  (126-211)
treatment peri-
ods (exceptfor  (4) 62 (62-149)
remedication -
lack of efficacy)
NL9701 (1) Paracetamol 1000 mg (1) 22/190 None 32 participants  At6 h:
not analysed
(2) Ibuprofen 400 mg (2) 23/194 asdid nottake (1) 18/188
medication
(3) Placebo (3) 8/97 (2) 25/191
8 participants
excluded due to (3) 19/94
major protocol
violations
No withdrawals
following treat-
ment (except
for remedica-
tion - lack of ef-
ficacy)
Packman 2000 (1) Paracetamol 1000 mg None None None No data
(2) Ibuprofen liquigel 400 mg
(3) Placebo
Peters 1983 (1) Paracetamol 1000 mg Number of partici- None None No data
. pants with AEs not re- )
(2) Aspirin 650 mg ported. No difference (38 protocol vi-
between groups olations)
(3) Placebo group
Mostly mild
Pini 2008 (1) Paracetamol 1000 mg + caf- (1) 36.6% None (1) 1/98 (1) 4.8%
feine 130 mg
(2) 31.2% (2) 0/94 (2)3.3%
(2) Naproxen sodium 550 mg
(3) 36.6% (3)0/98 (3) 10%
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(Continued)
(3) Placebo Denominator unclear. Denominator
Most mild or moder- unclear
ate: nervousness, nau-
sea, drowsiness, and
fatigue most common
Global assessment of
tolerability (very good
or excellent):
(1) 45.7%
(2) 51.6%
(3) 41.7%
Prior 2002 (1) Paracetamol 1000 mg (1) 31/308 None None At6 h:
(2) Naproxen 375 mg (2) 35/300 (1) 53/304
(3) Placebo (3) 30/307 (2) 49/295
(3) 77/301
Mean time to
use (minutes)
(1) 324
(2) 326
(3) 308
Schachtel (1) Paracetamol 1000 mg (1) 0/100 None None At4h:
1991
(2) Aspirin 1000 mg + caffeine 64 (2) 0/101 (1) 2/100
mg
(3)1/101 (2) 2/101
(3) Placebo
(3) 13/101
Schachtel (1) Paracetamol 1000 mg (1) 0/151 None None No data
1996
(2) Ibuprofen 400 mg (2) 0/153
(3) Placebo (3)1/151
Steiner 1998 (1) Paracetamol 1000 mg (1) 10/116 None None 2-24 h:
(2) Ketoprofen 25 mg (2) 15/102 (1) 53/116
(3) Placebo (3) 12/112 (2) 44/102
(3)81/112
Steiner 2003 (1) Paracetamol 500 mg (1) 17/105 None None After 2 h:
(2) Paracetamol 1000 mg (2) 19/111 (1) 27/105
(3) Aspirin 500 mg (3) 21/111 (2) 22/111
(4) Aspirin 1000 mg (4) 19/103 (3) 18/111
(5) Placebo (5) 15/112 (4) 16/103
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(Continued)
All mild, transient (5) 38/112
Thorpe 1970 (1) Fiorinal-Pa (aspirin + caffeine No data No data No data No data
+isobutylallylbarbituric acid +
paracetamol)
(2) Placebo
Ward 1991 (1) Paracetamol 648 mg No data No data No data No data

(2) Paracetamol 648 mg + caf-
feine 65 mg

(3) Paracetamol 648 mg + caf-
feine 130 mg

(4) Caffeine 65 mg
(5) Caffeine 130 mg

(6) Placebo

AE: adverse event; h: hour.

FEEDBACK

Feedback submitted, 2 August 2016
Summary

Date of Submission: 02-Aug-2016

Name: Stephen Senn

Email Address: stephen.senn@lih.lu

Affiliation: Luxembourg Institute of Health

Role: Head of competence unit for methodology and statistics

Comment: The summary states "The outcome of being pain free or having only mild pain at two hours was reported by 59 in 100 people
taking paracetamol 1000 mg, and in 49 out of 100 people taking placebo (high quality evidence), meaning that only 10 in 100 people
benefited because of paracetamol 1000 mg." The conclusion, which may or may not be true (butis almost certainly false) does not, however,
necessarily follow from the stated facts. For example a simple exponential distribution model with a mean headache duration of 2.97 hours
duration under placebo and 2.24 under paracetamol would produce the probabilities quoted for two hours. This corresponds to a reduction
in mean headache time of about 3/4 of an hour. See https://errorstatistics.com/2016/08/02/s-senn-painful-dichotomies-guest-post/ for a
discussion. The model would be consistent with a reduction of approximately 25% 100x(2.97-2.24)/2.97 on headache duration and such a
model could in turn, in theory, be consistent with the following situation: every time any patient has a headache he or she will reduce the
duration of that headache by 1/4 by taking paracetamol rather than nothing. Of course, this is also unlikely to be true, since combination
of the exponential model and proportional reduction is the simplest consistent with the stated facts. However, the point is that nothing
supports the conclusion in the quoted paragraph.

This sort of error is very common in Cochrane reviews and is fed, in my opinion, by an obsession.with numbers needed to
treat and the illusion that these are easy to interpret. Further explanation of the issues will be found in the blog here: https://
errorstatistics.com/2014/07/26/s-senn-responder-despondency-myths-of-personalized-medicine-guest-post/ Further discussion of the
approaches necessary to establish the individual element of response will be found in my paper http://onlinelibrary.wiley.com/
doi/10.1002/sim.6739/abstract and in the context of pain control in Gewandter et al http://www.ncbi.nlm.nih.gov/pubmed/24865794.
A simple explanation is also given in my paper, Three Things Every Medical Writer Should Know about Statistics: http://
eprints.gla.ac.uk/8107/1/id8107.pdf.

As far as | am aware there is no conflict of interest. However, | maintain a full declaration of interest here http://www.senns.demon.co.uk/
Declaration_Interest.htm so that any reader can check for him or herself.
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Reply

Response prepared by the author Professor Andrew Moore.

Thank you for this feedback. We have followed your writing on responders, and have a degree of sympathy for them and have looked
carefully to see how results in pain might or might not transgress. We will respond in two ways. First a response narrowly related to
paracetamol in tension-type headache (TTH), and second, a broader response for pain in general.

Paracetamol in TTH

One might anticipate that headache trials would report results as the average time taken for headache to resolve with an active treatment
compared with placebo. That would be reasonable, as the common experience is that even the most severe headache resolves eventually
- though there can be a very long tail and the average may not accurately represent the experience of all. And, of course, headaches
experienced at different times may have different causes, so be different even in the same person, and the response to an active therapy
may be different in the same person depending on the headache and other factors.

We would have investigated all that had the necessary outcomes been reported in the papers, but they generally were not. The ideal would
be patient data at the individual level, but these are not available to us. Even though TTH is one of the most common conditions (not just
painful conditions), the research into treatments has been poor, and outcomes reported generally not of much use to patients or clinicians.
We know because we surveyed the area before embarking on a series of Cochrane reviews, in part to understand how we might most
usefully assemble evidence for comparison [Pain. 2014 Nov;155(11):2220-8].

The International Headache Society has long held that the most appropriate outcome is a combination of pain intensity and time - namely
low pain intensity by a certain time after medicine has been taken. This was no whim, but was based on some solid research demonstrating
it to be an outcome that people with headache wanted, and that they thought worthwhile. Moreover, we have conducted a systematic
review of the outcomes that people with pain (of any origin) want from treatment, and they almost universally say that they want low pain,
and quickly please [Anaesthesia. 2013 Apr;68(4):400-12].

So for TTH generally, we are using an outcome that people with headache want to know about.

Pain responders more generally

We have been examining the question of how people with pain respond to treatment by analysing data at the level of the individual patient,
often with data sets extending to thousands of patients. What we find is quite clear - namely that in the context of any trial or condition we
have examined, we see a dichotomy between people who have a very good early response in terms of sharply reduced pain intensity, and
those who do not and whose pain intensity levels remain at or above the initial value. Those who respond early generally continue to have
low pain unless they discontinue because of adverse events, while those not responding early never respond during the period of the trial,
which for chronic pain is typically three months. We have seen this in acute postoperative pain, fibromyalgia, back pain, and osteoarthritis.
Acute pain responses have been published [Eur J Pain. 2015 Feb;19(2):187-92]. And lest it be forgotten, the degree of pain relief needed to
be a responder is substantial, is that considered important by people with pain, and also by members of the public who do not have pain.
Admittedly, not all this research is yet published because of ill-health, but we regard it as solid.

Furthermore, for people with chronic pain, response in terms of pain is associated with improved sleep, less depression, better quality of
life, and increased ability to work. Non-response for pain is associated with none of those changes - all of which, to reiterate, are based
on analysis at the level of the individual patient. This is true whatever the treatment, and links between pain response and other benefits
are also evident with placebo.

This accords with clinical and patient experience. Surveys show that most people with chronic pain continue to have significant pain
despite being on treatment for a long time, but that a change in therapy can result in significant pain reduction for some, and that also is
accompanied with quality of life and other benefits. People lucky enough to have low pain on treatment can often continue to benefit for
many years, and that can be supported by test retest interventions.

We believe our approach is firmly based on what people want, and is supported by very considerable detailed analysis of large, high quality
clinical studies of long duration. In pain, across the board, we see that responses to therapy are typically ‘all or none’. The average result
is one that describes the experience of few people, and we long ago showed how taking average results in such circumstances can lead to
erroneous conclusions [Pain. 1996 Feb;64(2):331-5]. So we stand by our approach and can find nothing erroneous in the evidence we have
assembled. Pain is not blood pressure, and thought experiments around blood pressure are probably not relevant.

One final comment about pharmacogenomics. It is a difficult subject and one where we have no detailed knowledge. However, there are
examples in pain of some tragic experiences that can be firmly pinned onto genetic causes. The science underpinning our understanding
of pain and its treatment can and should be questioned (we do). What is undoubtedly the case, though, is that in humans there are very
considerable inter-individual variability that we should expect to result in different experiences in our response to drugs.

Contributors

Feedback Editor Kate Seers, Managing Editor Anna Erskine, and Co-ordinating Editor Christopher Eccleston.
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WHAT'S NEW

Date Event Description

29 May 2019 Amended Contact details updated.

24 January 2018 Review declared as stable See Published notes
HISTORY

Protocol first published: Issue 9, 2015
Review first published: Issue 6,2016

Date Event Description

1 September 2016 Amended Track changes removed in Figure 1
5August 2016 Feedback has been incorporated See Feedback

22 June 2016 Amended Typo 'medial' changed to 'medical' in PLS.

CONTRIBUTIONS OF AUTHORS

All authors participated in writing the protocol.

GS and SD carried out searches, identified studies for inclusion, and carried out data extraction and analyses.
All authors were involved in writing the review.

DECLARATIONS OF INTEREST

GS: none known.

SD: none known.

RAM: has received grant support from RB relating to individual patient level analyses of trial data on ibuprofen in acute pain and the effects
of food on drug absorption of analgesics (2013), and from Griinenthal relating to individual patient level analyses of trial data regarding
tapentadol in osteoarthritis and back pain (2015). He has received honoraria for attending boards with Menarini concerning methods of
analgesic trial design (2014), with Novartis (2014) about the design of network meta-analyses, and RB on understanding pharmacokinetics
of drug uptake (2015).

SOURCES OF SUPPORT

Internal sources

« The Oxford Pain Research Trust, UK.
Institutional support

External sources

« No sources of support supplied

DIFFERENCES BETWEEN PROTOCOL AND REVIEW

For the full review, we specified a time point of two hours for pain intensity difference outcomes. In practice we were unable to carry out
any analysis for this outcome, and results are presented in Appendix 5 for the measures closest to two hours.
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We had planned to exclude data from outcomes where results from 10% or more of participants were missing with no acceptable reason
provided or apparent. We chose not to do this in the full review as we felt this is taken into account in the risk of bias and quality of evidence
assessments. In the event, it only affected one study (Miller 1987).

We added 'use of rescue medication' to our list of secondary outcomes, in keeping with other reviews in this series. Use of rescue medication
equates to withdrawal due to lack of efficacy.

We did not state in the protocol that we would include a 'Summary of findings table'. This has been added to the methods for the full review.
NOTES

Arestricted searchin January 2018 did not identify any potentially relevant studies likely to change the conclusions. The authors and editors
are confident that further research will not change the conclusions. Therefore, this review has now been stabilised following discussion
with the authors and editors. If appropriate, we will update the review if new evidence likely to change the conclusions is published, or if
standards change substantially which necessitate major revisions.

INDEX TERMS

Medical Subject Headings (MeSH)

Acetaminophen [adverse effects] [*therapeutic use]; Administration, Oral; Analgesics, Non-Narcotic [adverse effects] [*therapeutic
use]; Pain Measurement; Randomized Controlled Trials as Topic; Tension-Type Headache [diagnosis] [*drug therapy]; Time Factors

MeSH check words

Adult; Humans
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