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Amitriptyline for the
treatment of fibromyalgia: a
comprehensive review

Expert Rev. Neurother. 15(10), 1123-1150 (2015)

Fibromyalgia is characterized by chronic generalized pain accompanied by a wide range of
clinical manifestations. Most clinical practice guidelines recommend multidisciplinary treatment
using a combination of pharmacological and non-pharmacological therapies. The tricyclic
antidepressant amitriptyline has been most thoroughly studied in fibromyalgia. Amitriptyline
has been evaluated in placebo-controlled studies, and it has served as an active comparator
to other therapeutic interventions in the treatment of fibromyalgia. In addition, several
systematic reviews and meta-analyses have evaluated its efficacy and safety for the treatment
of fibromyalgia. Data from individual studies as well as from systematic reviews indicate that
low doses (10-75 mg/day) of amitriptyline are effective for the treatment of fibromyalgia
and, despite the limited quality of the data, they do not seem to be associated with relevant
tolerability or safety issues. Consistent with some clinical guidelines, we believe amitriptyline

in low doses should be considered a first-line drug for the treatment of fibromyalgia.

Keyworps: amitriptyline e antidepressants e clinical practice guidelines e fibromyalgia management e randomized

clinical trials e review e systematic reviews

Fibromyalgia: a complex disease
Fibromyalgia syndrome is characterized by
chronic generalized pain that is common to
every patient. Other symptoms that frequently
present in fibromyalgia patients are sleep dis-
turbances (290% of patients) that are generally
described as unrefreshing sleep [1], chronic
daily fatigue (=76%) (2], and depressive symp-
tomatology (=90%) [3]. Additional frequently
associated symptoms include cognitive distur-
bances (4], gastrointestinal manifestations [s]
and balance problems [6].

Fibromyalgia is frequently associated with
comorbid conditions, including other central
sensitivity syndromes such as primary head-
aches, irritable bowel syndrome, chronic
fatigue syndrome, temporomandibular disorder
or interstitial cystitis. Moreover, fibromyalgia
can coexist with organic diseases, such as rheu-
matoid arthritis, systemic lupus erythematosus,
or hypothyroidism (7.

Fibromyalgia is diagnosed applying the
criteria established by the American College of
Rheumatology, initially in 1990 (8] and later

revised in 2010 [9]. The extent of pain is

measured by the widespread pain index that
requires a minimum of seven painful body
areas, and the amount and severity of associ-
ated symptoms are measured by the symptom
severity scale (SS); a definite diagnosis of
fibromyalgia  requires  widespread  pain
index 2 7 and SS = 5 or widespread pain
index 3—6 and SS = 9 [9].

This complex syndrome is not easy to treat.
Currently, most experts and clinical practice
guidelines [1011] recommend a multdisciplin-
ary treatment using a combination of pharma-
cological with non-pharmacological measures.
A review of the pharmacological options for
the treatment of fibromyalgia can be found
elsewhere [12.13]. Among pharmacological thera-
pies, most of the drugs prescribed for the
treatment of fibromyalgia involve the class
of anddepressants: tricyclic antidepressants
(TCAs), selective noradrenaline and serotonin
reuptake inhibitors, and selective serotonin
reuptake inhibitors. The TCA amitriptyline
has been more thoroughly studied than other
antidepressants and is also frequently used as
active comparator to assess comparative effi-
cacy. The aim of this article is to provide an
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up-to-date review on what is known about amitriptyline for the
treatment of fibromyalgia, including pharmacological data and
information from randomized clinical trials (RCTs), systematic
reviews, observational studies, and clinical practice guidelines.

Pharmacological profile of amitriptyline
Pharmacokinetics

Amitriptyline is a highly lipophilic drug that undergoes exten-
sive metabolism. The bioavailability of amitriptyline is low
(47 £ 11%) after oral administration [14] due to the first-pass
effect. Amitriptyline is likely a substrate for the ABCBAI
(P-glycoprotein) transporter at intestinal and hepato-biliary lev-
els (15.1¢), and this factor, more than metabolic degradation, is
likely responsible for its low oral bioavailability.

Amitriptyline terminal half-life values range from 15 to 19 h
after intravenous administration [17] and 17 to 26 h after oral
administration [18]. Amitriptyline is extensively metabolized, pri-
marily by N-demethylation that creates its active metabolite
nortriptyline, and by hydroxylation and N-oxidation to a lesser
extent [19]. The production of nortriptyline from amitriptyline
shows considerable interindividual variation [20]. Different cyto-
chromes are involved in the metabolism of amitriptyline:
CYP2D6 catalyzes amitriptyline and nortriptyline hydroxyl-
ation, and CYP2C19 and CYP3A4 are involved in amitriptyline
demethylation to nortriptyline [21. Amitriptyline metabolic
pathways are likely clinically relevant because genetic polymor-
phisms may underlie the higher or lower propensities of adverse
reactions (22] and serious potentially life-threatening drug—drug
interactions [23-25].

Pharmacodynamics

Amitriptyline is a rather unselective drug compared with newer
antidepressants because it has multiple different pharmacologi-
cal targets. This non-selective nature accounts for its toxicity,
but it is also likely responsible for its efficacy in the treatment
of chronic pain. It is generally accepted that both the antide-
pressant and antinociceptive activities of amitriptyline and its
active metabolite nortriptyline are primarily, but not exclu-
sively, due to its capacity to bind the noradrenaline and seroto-
nin transporters at central sites [2627). Other central and
peripheral mechanisms of action that have been postulated to
mediate the antinociceptive efficacy of amitriptyline include o,
adrenergic receptor agonism, 5-HT), receptor antagonism, acti-
vation of the endogenous opioid system, glutamate NMDA
receptor antagonism, GABAg receptor potentiation, decrease in
TNFa and prostaglandin E; production, blockade of Na" and
Ca** channels activity and K" channels activation [2627).

The side-effect profile of amitriptyline includes dry mouth,
constipation and urinary hesitancy due to peripheral anticholin-
ergic activity, sedation and somnolence due to histamine;
receptor antagonism, and drowsiness and orthostatic hypoten-
sion due to 0; adrenergic receptor antagonism. The amitripty-
line doses used in the treatment of chronic pain are
substantially lower than the doses that are used for the treat-
ment of depression. Therefore, serious dose-dependent adverse

events are rarely observed. However, cognitive impairment and
tachycardia (both anticholinergic side effects) may be problem-
atic in elderly patients.

Amitriptyline for the treatment of pain

Antidepressants were initially used for treating chronic pain
more than three decades ago [28). TCAs and monoamine-
oxidase inhibitors are the oldest antidepressants, and these
drugs have been used extensively to treat different pain condi-
tions. Among them, amitriptyline is the most frequently used
drug. Amitriptyline was primarily studied in the treatment of
different types of neuropathic pain, migraine and tension-type
headache (T'TH) prevention, and fibromyalgia treatment. One
extensive review, published in 1992, that evaluated the analge-
sic efficacy of antidepressants in the treatment of chronic non-
malignant pain, found that amitriptyline had a mean effect size
of 0.73 for pain parameters [29].

In 2007, a Cochrane review that analyzed the effectiveness
of numerous antidepressants in the treatment of neuropathic
pain and included 26 trials performed with amitriptyline versus
placebo or an active comparator concluded that TCAs are
effective against different types of neuropathic pain [30). Ami-
triptyline was clearly effective in diabetic peripheral neuropathy
and possibly effective in trigeminal neuralgia and central pain,
but it was ineffective against HIV-related neuropathies [30]. The
number needed to treat (NNT) value for amitriptyline was
3.1 (95% CI: 2.5-4.2), and the NNH value for amitriptyline
was 28 (95% CIL: 17.6-68.9) for major adverse events and
6 (95% CI: 4.2-10.7) for minor adverse events. The efficacy of
amitriptyline for the treatment of neuropathic pain has been
recently revised in a Cochrane review that concluded that evi-
dence of its beneficial effect is low due to the lack of good
quality trials but that the drug should be continued to be used
although perhaps only a minority of patients will achieve a sat-
isfactory degree of pain relief [31].

A meta-analysis for headaches published in 2010 evaluated
37 clinical trials that investigated TCAs versus placebo or an
active comparator in the treatment of migraine, TTH or mixed
(migraine + TTH) headache, and 30 (81%) of these trials
included amitriptyline (32). The authors concluded that TCAs
effectively reduced the burden both of migraine and TTH with
large effects sizes of —1.00 (95% CI: 1.52 to —0.48) and
—0.99 (95% CI: —1.66 of —0.32), respectively. TCAs were sig-
nificantly more effective than selective serotonin reuptake inhibi-
tors for headache improvement, with effect sizes of —0.51 (95%
CL: —0.99 to —0.02) for migraine and of —0.80 (95% CI:
—1.63 to 0.02) for TTH, but the tolerability of TCAs was lower.
The effect of TCAs increased with longer treatment duration.

Amitriptyline also improves the symptoms of irritable bowel
syndrome, including pain, which is one of the most relevant
symptoms for this condition [33]. The use of amitriptyline was
also examined in the treatment of rheumatoid arthritis [34] and
the prevention of postsurgical pain [35], but the available
evidence does not currently support its efficacy in these
indications.
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Amitriptyline for the treatment of fibromyalgia
Randomized clinical trials

Efficacy

Placebo-controlled studies

We found 10 placebo-controlled RCTs that used amitriptyline
published between 1986 and 2001 [36-45]. Nine trials were
short-term studies (4-12 weeks), and one trial was a long-term
study (39]. Three trials had a cross-over design [384143]. All trials
were double-blinded. A summary of the design and key results
of these RCT's appears in Tases 1 & 2, respectively.

All but one trial [40] reported the patient global impression
of improvement, and six trials demonstrated positive results
(i.e., significantly greater improvement with amitriptyline com-
pared with placebo) [373841-4345]. Only two trials reported the
impact of amitriptyline on the overall symptoms of fibromyal-
gia, as measured with the total score of the fibromyalgia
impact questionnaire (FIQ) [4345]. Goldenberg et al. [43] used
a crossover design and found that amitriptyline (25 mg/day)
was significantly better than placebo in the improvement
of the overall impact of fibromyalgia on the patent
Heymann er al. [45) reported a greater improvement of the FIQ
total score with amitriptyline (25 mg/day) in a parallel RCT,
although this difference did not reach statistical significance
(p = 0.071 for the group effect).

All but one of these placebo-controlled trials [45] reported
results on pain, with a significantly greater improvement of
pain scores for amitriptyline compared with placebo reported
in five trials [373841-43]. Of the remaining four trials, in two tri-
als, amitriptyline demonstrated significant improvements in
pain from baseline to end of treatment, but placebo did
not [3644]. Eight trials reported outcomes for sleep (36537.39-44],
and six of these studies revealed significantly greater benefits
for amitriptyline over placebo [363741-44]. Seven RCTs reported
the impact of amitriptyline on fatigue [37.39-44), and a signifi-
cantly greater improvement for amitriptyline compared with
placebo was noted in three trials [374142]. Only two RCTSs
reported the effect of amitriptyline on depressive symptoms,
and both studies reported the lack of superiority of amitripty-
line over placebo [39.43].

Overall, these results suggest that amitriptyline provides a
significant greater overall relief to patients with fibromyalgia
compared with placebo. The beneficial effect of amitriptyline
on sleep was consistently demonstrated in most trials. Although
less consistently, the results also suggest a beneficial effect on
pain and, to a lesser extent, on fatigue. There were no effects
on depressive symptoms, which was expected because of the
low prescribed doses of amitriptyline. Although there were no
dose—response studies, efficacy did not appear dose related.
Three of the trials that demonstrated consistently negative
results across several outcomes used doses of amitriptyline up
to 50 mg [363940], which suggests the possible impact of a
worse tolerability of higher doses on efficacy results. However,
the proportion of dropouts due to adverse events in amitripty-
line patients was low and similar to placebo in two of these
three trials [3639]. Another trial that used flexible doses of

10-50 mg/day of amitriptyline reported that 75% of patients
reported improvement with amitriptyline and 22% reported
improvement with placebo [38].

Clinical studies comparing amitriptyline to other pharmacological
interventions

The design and results of the clinical trials comparing amitrip-
tyline with other pharmacological interventions are presented
in Tases 1 & 2 for placebo-controlled trials, and Tasues 3 & 4 for
active-controlled trials.

Amitriptyline has been compared with other antidepressants,
including fluoxetine [43], moclobemide [44], and nortriptyline [45)
in placebo-controlled trials, and paroxetine [4647], venlafax-
ine [48], and reboxetine [49] in active-controlled trials. In
addition, we found a RCT comparing fluvoxamine and ami-
triptyline (50}, but we were unable to retrieve the full article;
although this study has not been included in the summary
tables, available data from the abstract are briefly commented
below.

Amitriptyline and fluoxetine were associated with signifi-
cantly greater improvement than placebo in overall symptom-
atology as measured with FIQ, pain, global wellbeing and
sleep disturbance in a randomized, double-blinded, crossover
clinical trial comparing amitriptyline (25 mg/day), fluoxetine
(20 mg/day), the combination amitriptyline/fluoxetine, and
placebo (43. The results of the two active-controlled studies
comparing amitriptyline and paroxetine demonstrated inconsis-
tent results (4647). While Ataoglii ez al. [46] reported that paroxe-
tine (20 mg/day) was superior to amitriptyline (100 mg/day) in
reducing pain and sleep disturbance, Capaci et al. [47] reported
that amitriptyline (20 mg/day) and paroxetine (40 mg/day)
exhibited similar reductions in pain, but significantly more
amitriptyline-treated patients were without sleep disturbances
and fatigue than paroxetine-treated patients. The results
reported by Ataoglii et al. may be influenced by the lower
tolerability of amitriptyline (100 mg/day) than paroxetine
(20 mg/day). The number of patients who reported adverse
events was much greater in amitriptyline-treated patients (93 vs
38%), and the proportion of dropouts due to adverse event
was also greater with amitriptyline 100 mg/day than paroxetine
20 mg/day (15 vs 6%) [46].

In two active-controlled trials, amitriptyline (25-75 mg/day)
exhibited similar overall efficacy and beneficial effect on pain
and depressive symptoms as venlafaxine (75 mg/day) (48] and
reboxetine [49]; but in this latter trial, the reduction in the FIQ
total score was significantly greater with reboxetine than with
amitriptyline. In a placebo-controlled trial, amitriptyline (25—
37.5 mg/day) was not significantly different than moclobemide
(450-600 mg/day) in improvements in pain or fatigue, but
sleep disturbances were reduced to a significantly greater extent
than moclobemide [44]. In another placebo-controlled trial, ami-
triptyline (25 mg/day) was superior to placebo in reducing the
overall symptomatology as measured with the FIQ and the
proportion of patients reporting improvement, but nortriptyline
(25 mg/day) was not different than placebo [45). In a
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Table 1. Summary of study designs of randomized placebo-controlled pharmacological clinical trials of

amitriptyline for the treatment of fibromyalgia.

Carette
et al. (1986)

Goldenberg
et al. (1986)

Scudds
et al. (1989)

Kempenaers
et al. (1994)

Carette
et al. (1995)

Ginsberg
et al. (1996)

Goldenberg
et al. (1996)

Hannonen
et al. (1998)

Heymann
et al. (2001)

Carette
et al. (1994)

Double-blind,
parallel

Double-blind,
parallel

Double-blind,
crossover

Double-blind,
parallel

Double-blind,
crossover

Double-blind,
parallel

Double-blind,
crossover

Double-blind,
parallel

Double-blind,
parallel

Double-blind,
parallel

AMT (n = 34)
versus Placebo
(n = 36)

n = 62 equally
distributed to:
AMT/NP, NP, AMT
and placebo

AMT versus
Placebo (n = 36)

SER282 (n = 12)
versus AMT

(n = 12) versus
Placebo (n = 12)

AMT versus
placebo (n = 22)

AMT SR (n = 24)
versus placebo
(n=22)

AMT versus FLX
versus AMT/FLX
versus placebo
(n=31)

AMT (n = 42)
versus MOC

(n = 43) versus
placebo (n = 45)

AMT (n =40) versus
NTP (n = 38) versus
placebo (n = 40)

AMT (n = 84)
versus CYB (n = 82)
versus placebo
(n=42)

AMT: 10-50 mg HS

AMT: 25 mg HS
NP: 500 mg BID

AMT: 10 mg HS (wk 1);
25 mg HS (wk 2) followed
by 50 mg HS

AMT: 50 mg/day
SER282: 20 mg/ml 3 times/
wk

AMT: 10-25 mg HS

AMT SR: 25 mg HS

AMT: 25 mg HS
FLX: 20 mg/day

AMT: 25-37.5 mg HS
MOC: 450-600 mg/day

AMT: 25 mg HS
NTP: 25 mg HS

AMT: 25 mg HS (wks 2-12);
50 mg HS (wks 12-24)
CYB: 20 mg HS (wks 2-12);
10 mg in the morning and
20 mg HS (wks 12-24)

4 each
period

8 each
period

6 each
period

24

Primary fibrositis (Smythe [36]
criteria)
FMS (Modified Yunus et al. [37]
criteria)

Pain (VAS 0-10) = 4 or FMS
symptoms (VAS 0-10) > 4

Fibrositis syndrome (Smythe [38]
and Moldofsky criteria)

PFS (Yunus et al. criteria) [40]
Without severe psychiatric
comorbidity

Age > 18 [41]

FMS (ACR 1990)

Score of >4 on at least 1 of
2 self-administered 10-cm
VAS (Pain or global FMS

symptoms)
PFS (ACR 1990) [42]
Aged 18-60 [43]

FMS (ACR 1990)
Pain (VAS 0-100) > 30
HDRS < 18

Women aged 18-65 [44]
FMS (ACR 1990)

A minimum baseline score of

4 (moderate) on at least 3 of

4 10-point VAS (general

health, pain, sleep and

fatigue)

Without depression or

psychosis

Women > 18 [45]
FMS (ACR 1990)

Age > 18 [39]
FMS (ACR 1990)

Score of >4 on at least 1 of

2 self-administered 10-cm

VAS (Pain or global FMS

symptoms)

ACR: American college of rheumatology; AMT: Amitriptyline; BID: Twice daily; cm: Centimeters; CYB: Cyclobenzaprine; FLX: Fluoxetine; FMS: Fibromyalgia syndrome;
HDRS: Hamilton depression rating scale; HS: Once nightly; J/cm?: Joules per square centimeter; kg: Kilogram; mg: Milligrams; MOC: Moclobemide; NP: Naproxen;
NTP: Nortriptyline; PFS: Primary fibrositis syndrome; SER282: Antidiencephalon immune serum; SR: Sustained-release; VAS: Visual analogue scale; wk: Week.
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Table 3. Summary of study designs of randomized controlled trials comparing amitriptyline with other

pharmacological interventions or with non-pharmacological interventions.

Isomeri Open-label, AMT (n = 17) versus CFT AMT: 25 mg HS 15 PFS (Yunus et al. and [55]
etal. (1993) parallel (n = 17) versus AMT/CFT Wolfe et al. criteria)
(n=17) Able to participate in the heavy
physical training
Ataoglu Open-label, AMT (n = 34) versus PRX AMT: 100 mg 6 Women with FMS (ACR 1990) [46]
et al. (1997) parallel (n = 34) HS Without previous diagnosis of
PRX: 20 mg/day depression
Azad et al. Open-label, AMT (n = 41) versus AMT: 25— 6 FMS (ACR 1990) (53]
(2000) parallel Vegetarian diet (n = 37) 100 mg/day
Capaci Rater- AMT (n = 20) versus PRX AMT: 20 mg/day 8 FMS (ACR 1990) [47]
et al. (2002)  blinded, (n=20) PRX: 40 mg/day
parallel
Fors et al. Factorial, Psychological intervention: AMT: 50 mg/day 4 Women with FMS (ACR 1990) (56]
(2002) double-blind, Pl (n = 17) versus Al Pleasent imagery
parallel (n = 21) versus control or attention
(n=17) imagery: 30 min
Pharmacological
intervention: AMT (n = 28)
versus Placebo (n = 27)
Gur et al. Single-blind, AMT (n = 25) versus Ga-As AMT: 10 mg HS AMT: 8 FMS (ACR 1990) [52]
(2002) parallel laser (n = 25) versus Ga-As laser: 2 )/ Laser: 2 Without recent or Past history of
Placebo laser (n = 25) cm? for 3 min at psychiatric comorbidity
each tender
point
Gulec et al. Randomized,  AMT (n = 28) versus VFX AMT: 25-75 mg/ 8 Women with FMS (ACR 1990) (48]
(2007) double-blind, (n = 28) day Without severe psychiatric
parallel VEX: 75 mg/day disorders
Konuk et al.  Open-label, AMT (n = 11) versus RBX AMT: 25-75 mg/ 8 FMS (ACR 1990) [49]
(2010) parallel (n=10) day Without MDD
RBX: 4-8 mg/day
Vlainich Double- AMT (n = 15) versus AMT/ AMT: 25 mg HS 4 Women aged 18-60 [54]
etal. (2011)  blind, lidocaine (n = 15) Lidocaine: FMS (ACR 1990)
parallel 240 mg IV once Without psychiatric comorbidity
per wk
Calandre Open-label, AMT (n = 45) versus AMT: 10-75 mg 16 Adults 18-70 years [51]
et al. (2014)  parallel, non-  quetiapine XR (n = 45) HS FMS (ACR 1990)
inferiority (8 Quetiapine XR: FIQ > 40
for FIQ 50-300 mg HS BPI-s > 4
score = 8) Without psychiatric comorbidity

except MDD
Without severe depression
(BDI < 30)

ACR: American college of rheumatology; Al: Attention imagery; AMT: Amitriptyline; BDI: Beck depression inventory; BPI-s: Brief pain inventory-severity; CFT: Cardiovascu-
lar fitness training; FIQ: Fibromyalgia impact questionnaire; FMS: Fibromyalgia syndrome; Ga-As: Gallium arsenide; HS: Once nightly; IV: Intravenous; MDD: Major depres-

sive disorder; mg: Milligrams; PFS: Primary fibrositis syndrome; PI: Pleasant imagery; PRX: Paroxetine; RBX: Reboxetine; VAS: Visual analogue scale; VFX: Venlafaxine;
wk: Week; XR: Extended release.

randomized, double-blind, crossover clinical trial, fluvoxamine fluvoxamine, there were no differences in terms of efficacy
between the two drugs (s0].

Amitriptyline has also been compared with drugs other than
antidepressants, and the atypical

(50 mg/day) was compared with amitriptyline (25 mg/day) in
patients with fibromyalgia without psychiatric comorbidity;

except for a greater improvement of anxiety symptoms with including naproxen [37)
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antipsychotic quetiapine [s1]. Amitriptyline (25 mg/day) was supe-
rior to naproxen (500 mg b.i.d.) in the reduction of pain, fatigue,
and sleep disturbance in a placebo-controlled trial [37). Quetiapine
(50-300 mg/day) was unable to demonstrate the non-inferiority
to amitriptyline (10~75 mg/day) in terms of the reductions of the
overall symptomatology, as measured by the FIQ [s1).

Clinical studies comparing amitriptyline to non-pharmacological
interventions

The design and results of the trials that compared amitriptyline
with other non-pharmacological interventions are presented
in Tases 3 & 4, respectively. The administration of a gallium-
arsenide laser was superior to amitriptyline (10 mg/day) for
the amelioration of pain and fatigue, but amitriptyline was
superior to the laser therapy in the reduction of depressive
symptoms (52]. Amitriptyline was superior to a vegetarian diet
in the reduction of pain, the proportion of patients with
fatigue, insomnia, and non-restorative sleep [53]. In a placebo-

[0.250]
[0.624]
[0.375]
[0.940]

controlled trial (Tastes 1 & 2), Amitriptyline (50 mg/day) was not
different from an anti-diencephalon antibody (SER282) in
reducing the core symptoms of fibromyalgia [40].

Combination studies

Amitriptyline has been evaluated in combination with other
drugs and non-pharmacological interventions. In a placebo-
controlled trial (Tasies 1 & 2), the combination of amitriptyline
(25 mg/day) with naproxen (500 mg b.i.d.) did not provide
any additional benefit over amitriptyline alone (37]. In contrast,
in a placebo-controlled trial, the combination of amitriptyline
(25 mg/day) with fluoxetine (20 mg/day) was significantly bet-
ter than either treatment alone in the improvement of overall
symptomatology, both as evaluated with the FIQ and a patient

-21+79
—39+43
23+73

53+ 11.9
45 (100%)
14 (31.1%)

global assessment, and pain and sleep measures [43]. Finally, in
an active-controlled trial (Tastes 3 & 4), the combination of ami-
triptyline (25 mg/day) with lidocaine (4-8 mg) was not signifi-
cantly different than the administration of amitriptyline alone
in the reduction of pain [s4].

Cardiovascular fitness training in combination with amitrip-
tyline (25 mg/day) was superior to either treatment alone in
reducing several measures of pain, but overall pain, as measured

—42+76
—-3.8+4.1
09=+6.6
55+ 11.7
42 (93.3%)
3 (6.7%)

with a visual analog scale was only improved in the combina-
tion group [5s]. Fors er al. [56] randomized patients to receive a
relaxation technique in combination with imagery methods.
Patients were further randomized to receive amitriptyline
(50 mg/day) or placebo. The use of amitriptyline did not add
any additional benefit to the administration of the psychologi-
cal intervention [s6. The design and detailed results of these
two trials are summarized in Tasss 3 & 4, respectively.

Number of dropouts due

to AE (%)
AE: Adverse events; Al: Attention imagery; AMT: Amitripytiline; ANOVA: Analysis of variance; BDI: Beck depression inventory; BPI-s: Brief pain inventory-severity; CFT: Cardiovascular fitness training; C.I: Confidence

Depression (BDI)

(mean change + SD)
Sleep disturbance (PSQI)
(mean change + SD)
QOL (SF-36 PCS)

(mean change + SD)
QOL (SF-36 MCS)
(mean change + SD)
Number of patients
reporting AE (%)

Tolerability and safety

The limited methodological quality of many of the clinical
studies that examined amitriptyline use in fibromyalgia greatly
influences evaluations of its tolerability and safety. The lack of
a systematic approach in the collection and, especially, report-

<
=
3
S
(o]
v
c
2
=]
(=
()]
>
(4
(]
]
=
©
=
o
o
o
(¥
©
£
S
©
<=
[=
S
(]
<
=]
(o]
=
=
3
(]
=
>
-
Q.
=
=
£
©
(=)}
c
=
©
Q.
£
[©]
(%]
e
©
=
-
©
A
©°
-
=
c
[e]
v
©
()
N
£
o
T
c
()
-
Y
o
(2]
=
=2
v
[
-
Y
o
Pa)
S
©
£
£
=}
w
<
i
Ne)
©
=

-
)
c
o
>
~
w
c
9
=}
c
(]
>
I
(]
=)
=
©
=
(=]
o
o
v
©
£
S
©
<
'
c
o
c

interval; FIQ: Fibromyalgia impact questionnaire; Ga-As: Gallium arsenide; HDRS: Hamilton depression rating scale; MCS: Mental component summary of the SF-36; mg: Milligrams; NR: Not reported; NS: Non-significant
differences; PCS: Physical component summary of the SF-36; PI: Pleasant imagery; PRX: Paroxetine; PSQI: Pittsburgh sleep quality index; QOL: Quality of life; SD: Standard deviation; SF-36: Short-form health survey;

VAS: Visual analogue scale; XR: Extended release.

ing of adverse events is notable in many of the placebo-
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controlled studies and the studies that compared amitriptyline
with other therapeutic interventions in fibromyalgia. Therefore,
the information provided in this section should be considered
cautiously.

Several clinical studies failed to report tolerability and/or
safety outcomes. Two placebo-controlled studies [4041] did not
report the percentage of patients who experienced adverse
events or dropout rates due to adverse events. Two placebo-
controlled studies [3843) only reported dropout rates due to
adverse events without referring to the percentage of patients
who reported adverse events. Five clinical studies that compared
amitriptyline with other therapeutic interventions [475254-56)
failed to report any type of tolerability or safety parameters,
and three studies [4849:53] only reported dropout rates due to
adverse events without revealing the total percentage of patients
who experienced adverse events.

Tase 5 shows the pooled data of tolerability and safety
derived from eight placebo-controlled studies that reported
some tolerability data. The total number of dropouts due to
adverse events caused by amitriptyline ranged between 0 and
12% in the eight placebo controlled trials that reported this
outcome, with a pooled dropout reaching  5.5%
(36-39.42-45]. The corresponding figures for placebo were 0,
11 and 5.2%, respectively [36-39.42-45].

In six placebo-controlled trials reporting this information,

rate

the overall percentage of patients who experienced adverse
events in amitriptyline-treated patients ranged between 13 and
95% with a pooled frequency of 62% [363739.424445). The corre-
sponding figures for placebo were 11 and 80% with a pooled
percentage of 46%. The most commonly reported adverse
events caused by amitriptyline in placebo-controlled trials
included xerostomia, gastrointestinal manifestations, dizziness,
and dysgeusia. Common adverse events in placebo-treated
patients included gastrointestinal manifestations, dizziness,
headaches, palpitations and dyspnea.

Concerning the safety of amitriptyline, the occurrence of
serious adverse events was reported in only one placebo-
controlled study in which one of the patients placed on ami-
triptyline therapy (25-37.5 mg/day) experienced vasovagal col-
lapse that led to hospitalization and treatment discontinuation
(44). Calandre er al. [51] reported the influence of amitriptyline
on vital signs (i.e., Electrocardiogram and blood pressure), and
no relevant changes were reported.

Comparisons of amitriptyline to other therapeutic interven-
tions demonstrated that the dropout rates in patients placed
on amitriptyline therapy ranged between 0 and 46%
[4648495153). Gulec et al. (48] reported the highest dropout
rate due to adverse events of amitriptyline (46%). However,
the specific adverse events that led to treatment withdrawal
were not reported, and the average dose administered by
patients who withdrew was not highlighted. This clinical
study adopted a flexible dose of amitriptyline that ranged
between 25 and 75 mg/day. Only two clinical studies [4651]
reported the percentage of patients who experienced adverse
events following amitriptyline, and nearly equal figures were

reported (93.1% in the former study and 93.3% in the lat-
ter study).

The general perception of poor tolerability of amitriptyline
in fibromyalgia is not supported by concrete scientific evidence,
despite the limited quality of many of the clinical studies that
evaluated amitriptyline in fibromyalgia. Despite limitations,
data suggest that amitriptyline is well tolerated because the
pooled dropout rates due to adverse events caused by amitripty-
line were comparable with placebo, and only a single case of a
serious adverse event was reported. A recently published meta-
analysis that evaluated the efficacy and safety of amitriptyline
in fibromyalgia demonstrated that all-cause withdrawals rates
were similar in amitriptyline and placebo groups (17 vs 22%,
respectively; risk ratio: 0.77, 95% CI: 0.53—1.1), with similar
withdrawal rates due to adverse events in both groups (8% in
amitriptyline vs 9% in placebo; risk ratio: 1.03, 95% CI: 0.49—
2.2) 31}, which is consistent with our outcomes. In the latest
meta-analysis of placebo-controlled trials of antidepressants for
the treatment of fibromyalgia, Hiuser ez al. [57) reported a RR
of dropouts due to adverse events for tricyclics of 0.84 (95%
CI: 0.46, 1.52). Another meta-analysis that compared the effi-
cacy and acceptability of amitriptyline, duloxetine and milnaci-
pran in fibromyalgia demonstrated no significant differences in
the acceptability (dropout rates) between the three drugs with
an adjusted relative risk of dropouts for any cause of
0.77 (95% CI: 0.48, 1.25) for amitriptyline compared with
duloxetine and 0.74 (95% CI: 0.47, 1.17) for amitriptyline
compared with milnacipran [58].

Systematic reviews & meta-analyses

Several systematic reviews that included amitriptyline among
the study drugs under evaluation for their use in fibromyalgia
have been performed between 2008 and 2015 [31,57-62].

Nishishinya ez al. [(59]. identified 10 RCT that compared
amitriptyline with placebo, but they found a substantial hetero-
geneity that precluded a meta-analysis. They found that ami-
triptyline 25 mg/day (six RCTs) in short-term trials was
superior to placebo in improvements of pain, sleep, fatigue,
and overall patient and investigator global impression. How-
ever, they could not reach any conclusion about drug tolerabil-
ity because of inconsistencies in the data across studies. The
quality of the trials was moderate-to-high according to the
Jadad scale. The authors concluded that no definitive recom-
mendation for the efficacy of amitriptyline could be made, but
there was some evidence to support the efficacy of amitriptyline
25 mg for the short-term treatment of patients with FM.

A meta-analysis of antidepressants for the treatment of FM,
published in 2008, included 13 RCTs with amitriptyline
(25-50 mg/day) and found that the drug improved pain signif-
icantly, with a moderate effect size on fatigue, depressive symp-
toms, sleep disturbance, and quality of life (60). No indirect
comparisons with other antidepressants were performed. The
quality of trials varied from study to study. One year later, the
same group published another meta-analysis of placebo-
controlled trials with antidepressants and found strong evidence
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for the efficacy of amitriptyline (12.5-50 mg/day) in improving
pain, fatigue, and sleep disturbances, all of them with a large
effect size [61]. They also found a non-significant effect on
depressive symptoms and a significant, but doubtfully relevant,
effect on the quality of life. Three of the seven studies with
amitriptyline were categorized as high quality using the Jadad
scale, three studies were moderate, and one study was poor
quality [61). This research group subsequently performed an
indirect comparison of amitriptyline, duloxetine, and milnaci-
pran for fibromyalgia in 2011 (s8] and found that the three
drugs were superior to placebo, except duloxetine for fatigue,
amitriptyline for quality of life, and milnacipran for sleep dis-
turbance. In this indirect comparison, amitriptyline was supe-
rior to duloxetine and milnacipran in the improvement of
pain, sleep disturbances, and limitations of quality of life.
There were no significant differences in the acceptability of the
drugs as evaluated with overall dropout rates [s8].

In a systematic review of pharmacological treatment of fibro-
myalgia published in 2011, an indirect comparison found that
amitriptyline was similar to duloxetine, milnacipran, and prega-
balin on outcomes of pain and fatigue, with insufficient data to
evaluate other outcomes [62]. Notably, pregabalin, duloxetine
and milnacipran exhibited a significant increase in overall
adverse events and withdrawals due to adverse events compared
with placebo, but amitriptyline was no different than placebo
in either outcome. However, there was insufficient evidence to
draw any conclusion about the tolerability of amitriptyline
compared with the other drugs [62].

In 2012, Hauser e al. [57) reported that tricyclics (nine
RCTs with amitriptyline and two RCTs with other tricyclics)
significantly improved pain, sleep, fatigue and quality of life,
with moderate effect sizes on pain and sleep and small effect
sizes for fatigue and quality of life in a recent systematic review
of antidepressants for fibromyalgia. The NNT for a 30%
reduction of pain compared with placebo was five for tricyclics.
The relative risk of dropouts due to adverse events for triicy-
clics compared with placebo was 0.84 (95% CI: 0.46-1.52)
(57]. These authors concluded that amitriptyline, duloxetine and
milnacipran first-line the treatment of
fibromyalgia.

Finally, Moore ez al. [31] in a meta-analysis published in 2015,

are options in

evaluated the analgesic efficacy of amitriptyline for the treatment
of fibromyalgia. They did not find data that met the current
best standards of quality. Combining nine studies undertaken in
649 patients with fibromyalgia, they found that significantly
more amitriptyline-treated patients (25-50 mg/day) achieved a
50% reduction of pain compared with placebo (36 vs 11%,
respectively; risk ratio: 3, 95% CI: 1.7-4.9); NNT 4.1 (2.9-6.7;
according to the authors, very low quality evidence) (31]. The
authors did not find consistent differences between amitriptyline
and placebo or active comparators in the improvement of
fatigue, sleep disturbances or quality of life. More amitriptyline-
treated patients experienced at least one adverse event (78 vs
47%; NNH 3.3; 95% CI: 2.5-4.9), but total and adverse event
withdrawals were not different from placebo (31). These authors

concluded that amitriptyline is an option for the treatment of
fibromyalgia, although only a minority of patients will obtain a
substantial reduction of pain [31.

Other studies

In 2015, Kim et al. [63] used data from the claims of a US
commercial health insurance plan and compared the health
care utilization pattern of patients who initiated treatment with
amitriptyline, duloxetine or gabapentin with patients who initi-
ated treatment with pregabalin. The cohorts were matched
with a propensity score for controlling confounding by indica-
tion, and amitriptyline, at a median initial dose of 25 mg/day,
was associated with fewer hospitalizations and physical therapy
visits during the 180 days follow-up than pregabalin initiators
(median initial dose 75 mg/day). Notably, only 13.9% of the
pregabalin initiators who remained on treatment increased the
dose compared with 5.7% of patients who received amitripty-
line. The patients were receiving a mean number of approxi-
mately 8.0 prescription drugs, which may explain the use of
the low doses of pregabalin and the lack of an increase in dose
in most patients. The authors used pregabalin as the reference
drug, and they did not report any comparisons of amitriptyline
with drugs other than pregabalin.

Fibromyalgia treatment guidelines

The role of amitriptyline in the treatment of fibromyalgia dif-
fers across clinical practice guidelines. The German guideline
from 2008 states that amitriptyline should be the first step in
the pharmacological treatment for this condition [64]. The
EULAR guideline from 2008 includes amitriptyline with other
antidepressants  (e.g.,
moclobemide, and pirlindole) as a recommended pharmacolog-
ical treatment to reduce pain and improve function [65]. The
Spanish guideline from 2010 recommends the following three

fluoxetine, ~duloxetine, milnacipran,

alternatives in patients with moderate levels of depression and
anxiety: a selective serotonin reuptake inhibitor and evaluate
the possibility of combining it with low dose of amitriptyline,
pregabalin, cyclobenzaprine, etc.; a serotonin reuptake inhibitor
and its potential association with other drugs except tricyclics;
and amitriptyline at antidepressant doses but assuming a greater
risk of adverse reactions [66]. The Spanish guideline recom-
mends a serotonin reuptake inhibitor in patients with high lev-
els of depression and elevated values of catastrophism and notes
that tricyclics have a similar efficacy, but they are associated
with multiple side effects and drug interactions. The Canadian
guideline of 2013 states that regular physical exercise is the best
treatment option for the management of fibromyalgia, and it
suggests that several pharmacological treatments (e.g., tricyclics,
other antidepressants, gabapentinoids, dopaminergic agents,
and sleep modifiers) may also be useful in some patients [67).

Expert commentary

Amitriptyline is more extensively studied for the treatment of
fibromyalgia than other drugs. However, the quality of many
of the trials performed with this drug is low to moderate,
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mainly due to the fact that many of them were performed
many years ago. An important concern is the small sample size
of most trials, which increases the likelihood of random error
and makes the interpretation of individual trials difficult. For-
tunately, several systematic reviews with amitriptyline have
been performed, which have helped overcome these difficuldes.
Another important issue is that tolerability was poorly reported
in several early trials. However, data from placebo-controlled
trials appear to indicate that amitriptyline effectively reduces
pain, fatigue, and sleep disturbances. The results of several
meta-analyses confirm these beneficial effects of amitriptyline
and show that the effect on pain is clinically relevant because
an NNT of 5 was found for a reduction of 30% in the pain
intensity in a meta-analysis of studies performed in patients
with fibromyalgia (571 and for a reduction of 50% in pain
intensity in another meta-analysis of studies performed in
patients with fibromyalgia or neuropathic pain [¢s]. The benefi-
cial effect on sleep is also clinically relevant, as reflected by the
moderate-to-large effect sizes found in some meta-analyses of
placebo-controlled trials [575861]. The clinical relevance of its
effect on fatigue is unclear with meta-analyses showing effect
sizes which were small (s8], moderate [57), or large [61]. The
effect on quality of life was investigated on only a few occa-
sions, but the effect seems small [575861]. Amitriptyline had no
significant and/or relevant effect on depressive symptoms at the
doses used in fibromyalgia trials.

There are no direct comparisons of amitriptyline with the
drugs licensed for the treatment of this condition (i.e., pregaba-
lin, duloxetine and milnacipran). However, two indirect treat-
ment comparison meta-analyses suggest that amitriptyline is at
least as effective as pregabalin, duloxetine, milnacipran in
improving pain, fatigue and sleep [s862].

Some experts stated that the tolerability of amitriptyline in
patients with fibromyalgia may be an issue, especially when
used at antidepressant doses [66]. However, amitriptyline, as
detailed below, is not commonly used in fully antidepressants
doses for the treatment of fibromyalgia nor in the treatment of
other types of chronic pain. As mentioned above, tolerability
was pootly reported in the RCTs with amitriptyline. However,
the data presented herein and from systematic reviews show
that the proportion of dropouts due to adverse events was gen-
erally low and did not differ from placebo [57.62], which suggests
that this drug is not associated with relevant tolerability issues
at the low doses that are used in patients with fibromyalgia.
No serious adverse events were reported in amitriptyline-treated
patients in the trials included in this review. Regarding contra-
indications and warnings, the package insert indicates that ami-
triptyline should not be used in patients under treatment with
monoamine oxidase inhibitors and during the acute recovery
phase after myocardial infarction. Amitriptyline should be used
with caution in patents with cardiovascular disorders, in
patients with history of seizures, urinary retention, angle-closure
glaucoma or increased intraocular pressure, hyperthyroid
patients or patients receiving thyroid medication, patients with
elevated or lowered glycemia, and impaired liver function.

Regarding the dose, there are no dose-response trials with
amitriptyline in this population; therefore, no definitive recom-
mendations can be made regarding this issue. The data pre-
sented in this review suggest that higher doses are not
associated with better treatment outcomes. However, doses up
to 75 mg/day do not seem to be associated with an unaccept-
able proportion of dropouts due to adverse events. One study
using 25-75 mg/day reported the highest dropout rate due to
adverse events (46%), but the proportion of patients
who dropped-out due to adverse events with amitriptyline
(1075 mg/day) was 6.7% in a larger study [51. Doses of
100 mg/day were scarcely investigated. Overall, we suggest that
amitriptyline may be used in a dose range of 10-75 mg/day,
with an individual adjustment of the dose to the lowest
effective dose. Treatment should be started using the lowest
available dose and titrated up slowly, similarly to other drugs
for the treatment of fibromyalgia, to improve tolerability.

What is wrong with amitriptyline? The major problem of
amitriptyline for the treatment of fibromyalgia may be that the
many of the RCTs were performed 15-20 years ago using
quality standards that are different than currently applied RCT
standards; in fact, several of the placebo-controlled trials were
published before of the publication of the CONSORT state-
ment in 1996 [69). We agree with Moore er al. [31] who stated,
“Amitriptyline has been a first-line treatment for fibromyalgia
for many years. The fact that there is no supportive unbiased
evidence for a beneficial effect is disappointing, but has to be
balanced against years of successful treatment in many patients
with fibromyalgia.”

Overall, we agree with some clinical practice guidelines [64]
and the opinion of some experts [1270] that amitriptyline should
be considered a first-line option for the pharmacological man-
agement of fibromyalgia. Moreover, in the current setting of
budgetary restrictions of most, if not all, national health sys-
tems, we think that low doses of amitriptyline (10-75 mg/day)
should be tried first in every patient who requires pharmacolog-
ical treatment, with the exception of patients exhibiting any
contraindication for its use. It is important to note, however,
that despite its well-established use in the clinical practice set-
ting and its inclusion as first-line drug in most of the clinical
practice guidelines for the treatment of a number of chronic
painful conditions, including neuropathic pain and fibromyal-
gia, neither fibromyalgia nor any other painful condition is
included among the indications of amitriptyline in its package
insert; therefore, the prescription of amitriptyline for fibromyal-
gia must be considered an off-label drug use.

Five-year view
There are some issues that would deserve further research with
amitriptyline in the coming years.

First, although unlikely to be conducted, a direct random-
ized comparison with pregabalin, duloxetine, and/or milnaci-
pran is needed to better position amitriptyline among these
drugs. Interestingly, this comparison was performed in patients
with diabetic neuropathy (71. The study used a randomized,
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double-blinded, placebo-controlled design to compare amitrip-
tyline (50-75 mg/day), duloxetine (60-120 mg/day), and pre-
gabalin (300-600 mg/day), and amitriptyline exhibited similar
efficacy results as the other two drugs, and it showed at least a
similar overall tolerability [71].

Second, the role of amitriptyline as a combination therapy
should be further evaluated. The efficacy results of the
placebo-controlled trial evaluating the combination of fluoxe-
tine/amitriptyline and either drug alone are encouraging [43).
In fact, some experts actually recommend this combination
as a possible second step when amitriptyline has failed [11].
Combination therapy for fibromyalgia has been only scarcely
explored in clinical studies although careful planned polyther-
apy seems a sensible option for many patients [72]. Recent
findings in the treatment of neuropathic pain have shown
that polytherapy can be a worthy alternative (73-75). When
considering a suitable drug to combine with amitriptyline for
the treatment of fibromyalgia, both the pharmacological pro-
file of this drug and the knowledge of its benefits and short-
comings on fibromyalgia symptomatology must be considered
to optimize the potential usefulness of the combination.
Complementary mechanisms of action, lack of overlapping
side effects, and efficacy against different fibromyalgia symp-
toms should be the ideal targets of the combination. In
addition, drug—drug interactions may be an issue when com-
bining antidepressants. Fluoxetine, paroxetine, and duloxetine
are at least moderate inhibitors of CYP2DG6, and fluoxetine
also inhibits CYP3A4. As both isoenzymes are involved in

the metabolism of amitriptyline, there is the potential for
drug interactions, whereby the inhibition of the metabolism
of amitriptyline could be associated with an increase of
plasma levels of this drug and a greater risk of side effects.
In the fluoxetine/amitriptyline combination trial, the highest
number of dropouts due to adverse events was seen during
the combination treatment period. Therefore, when combin-
ing amitriptyline with other antidepressants for the treatment
of fibromyalgia, a careful dose-titration of amitriptyline
should be exercised. It would be interesting to evaluate the
combination of amitriptyline and pregabalin or gabapentin,
which is an association with a lower risk of drug—drug
interactions.

Finally, it would also be of interest to evaluate whether ami-
triptyline produces any additional relevant benefit in combina-
tion with exercise, cognitive behavioral therapy, or both.

Regardless of whether these studies are finally conducted, we
believe amitriptyline, as part of a pharmacological armamentar-
ium for the treatment of fibromyalgia, is here to stay for many
years.
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Key issues

e Fibromyalgia is a disabling and difficult to treat chronic painful condition.

e The management of fibromyalgia involves, in most patients, the combination of non-pharmacological and pharmacological

interventions.

efficacy for the treatment of some chronic painful conditions.

Amitriptyline is an antidepressant with an unselective mechanism of action, responsible for its poor tolerability profile but also for its

We reviewed 10 placebo-controlled pharmacological trials, 11 active-controlled trials or comparison with non-pharmacological

interventions, seven systematic reviews, and four clinical practice guidelines involving the study of amitriptyline for the treatment of

fibromyalgia.

disturbances to a clinically relevant extent.

The quality of many of the randomized controlled trials with amitriptyline was low to moderate.
Randomized clinical trials and systematic reviews indicate that, in patients with fibromyalgia, amitriptyline reduces pain and sleep

Despite the limited quality of data, they suggest that amitriptyline at low doses is not associated with major tolerability or safety issues.

e Overall, we think that amitriptyline at low doses (10-75 mg/day) should be considered a first-line option for the treatment of

fibromyalgia.

informahealthcare.com

1147


http://informahealthcare.com

Rico-Villademoros, Slim & Calandre

References 13.  Calandre EP, Rico-Villademoros F, Slim M. 25. Forget P, le Polain de Waroux B,
g
Papers of special note have been highlighted as: An update on pharmacotherapy for the Wallemacq P, Gala JL. Life-threatening
o of interest treatment of fibromyalgia. Expert Opin dextromethorphan intoxication associated
oo of considerable interest Pharmacother 2015;16(9):1347-68 with interaction with amitriptyline in a poor
L e Up-to-date review on the pharmacological CYP2D6 metabolizer: a single case
1. Choy EH. The role of sleep in pain and p p 8t :
ﬁbro};nyalgia. Nat Rev Rheimatl;l 2015; treatment of fibromyalgia, including re-exposure study. J Pain Symprom Manage
11(9):513-20 current drugs under development. 2008;36(1):92-6
2. Vincent A, Benzo RP, Whipple MO, et al. 14. Schulz P, Turner-Tamiyasu K, Smith G, 26. Nf\‘m. (JiA’ Ardid D, Eerr?coi}) E,dEschaher A
Beyond pain in fibromyalgia: insights into et al. Amitriptyline disposition in young i’h - Cprlezsa'nzsozrél-2pa;n:34;€l5148
the symptom of fatigue. Arthritis Res Ther and elderly normal men. Clin Pharmacol armace” >d 277348
2013:15(6):221 Ther 1983;33(3):360-6 27. Verdu B, Decosterd I, Buclin T, et al.
5. Gracely RH, Ceko M, Bushnell MC. 15.  Abaut AY, Chevanne F, Le Corre P. Oral Arftld%nessar;tgofg%;hi;rglgrlnfliatzof chronic
: : : : bioavailability and intestinal secretion of pain. Lrugs 68(18): }
Fibromyalgia and depression. Pain Res ty . .
Treat 2012;2012:486590 amitriptyline: Role of P-glycoprotein? Int ]~ 28. Ro.senb.latt ms Reich J, .Dehrmg D.
4 Glass JM. Fib Joia and . Pharm 2007;330(1-2):121-8 Tricyclic antidepressants in treatment of
. ass JM. Fibromyalgia and cognition. - P :
J Clin Psychiatry 2008;69(Suppl 2):20-4 16. Abaut AY, Chevanne F, Le Corre P. depresm'on an(.idchron;i palﬁ.znallyszs ;i'the
. . . Influence of efflux transporters on liver, bile supporting evidence. Anesth Analg 1984;
5. Slim M, Calandre EP, Rico-Villademoros F. and brain disposition of amitriptyline in 63(11):1025-32
A;_lflg*s‘ght 1{“.0 thﬁ g‘izromt?;m:aiicompo;em mice. Int ] Pharm 2009;378(1-2):80-5 29. Onghena P, Van Houdenhove B.
of fibromyalgia: clinical manifestations an : r P p
potential underlying mechanisms. Rheumatol 17+ Jorgensen A, Hansen V. Pharmacokinetics Antldepiessant mqu.c «t analgemi i Chffomc
Int 2015;35(3):433-44 of amitriptyline infused intravenously in non—{na Lgnant pallrll. da mzt.a—an; },’Slslo ).
man. Eur J Clin Pharmacol 1976;10(5): 39 placebo-controlled studies. Pain 1992;
6. Muto LH, Sauer JF, Yuan SL, et al. 337-41 49(2):205-19
Postural control and balance self-efficacy in N " Amiriondi 30. Saarto T, Wiffen PJ. Antidepressants for
women with fibromyalgia: are there 18. Burch JE, Hullin RP. Amitriptyline e o
differences? Eur ] Phyngehabil Med 2015; pharmacokinetics. A crossover study with rﬁeur;ge(l)thlz Pégbg;fhfne Database Syst
51(2):149-54 single doses of amitriptyline and ev 2007(4): >
. nortriptyline. Psychopharmacol (Berl) 1981;  31.  Moore RA, Derry S, Aldington D, et al.
7. i:unzj lr\/“li-r Tnflle gr:aleﬁ t?fnﬁb;)rﬁlyiigla 74(1):35-42 Amitriptyline for fibromyalgia in adults.
other chronic pain conditions. Pain Res .
Treat 2012:2012:584573 19. Kruger R, Holzl G, Kuss HJ, Schefold L. gcg(})llra;réezi)atabase Syst Rev 2015;7:
Comparison of the metabolism of the three
8. Wolfe F, Smythe HA, Yunus MB, et al. antidepressants amitriptyline, imipramine, 32. Jackson JL, Shimeall W, Sessums L, et al.
The Am?rlc‘an College of I‘{heur.natology and chlorimipramine in vitro in rat liver Tricyclic antidepressants and headaches:
11:9b90 leer'la ﬁr the C}asilﬁ;j[“lofl of microsomes. Psychopharmacology (Berl) systematic review and meta-analysis. BM]
ibromyalgia. Report of the Multicenter 1986:88(4):505-13 2010:341:¢5222
Criteria Committee. Arthritis Rheum 1990; ;88(4):505 .
33(2):160-72 20. Rollins DE, Alvan G, Bertilsson L, et al. 33. Chao GQ, Zhang S. A meta-analysis of the
. Interindividual differences in amitriptyline therapeutic effects of amitriptyline for
9 };(;101{; F, clauvZ:Dll] ’ Fltzfc ?ﬁ:les MAi etal. demethylation. Clin Pharmacol Ther 1980; treating irritable bowel syndrome. Intern
¢ American Lollege o eumatology 28(1):121-9 Med 2013’52(4)419_24
preliminary diagnostic criteria for (1): ) . )
fibromyalgia and measurement of symptom 21" Venkatakrishnan K, Greenblatt DJ, 34. Richards BL, White SL, Buchbinder R,
severity. Arthritis Care Res (Hoboken) von Moltke LL, et al. Five distinct human Antidepressants for pain management in
2010:62(5):600-10 cytochromes mediate amitriptyline rheumatoid arthritis. Cochrane Database
o H W Thieme K. Turk DC N-demethylation in vitro: dominance of Syst Rev 2011(11):CD008920
. Hauser W, Thieme K, Tur . .
Guidelines on the manasement of CYP 2C19 and 3A4. J Clin Pharmacol 35. Wong K, Phelan R, Kalso E, et al.

. 8 . 1998;38(2):112-21 Antidepressant drugs for prevention of acute
fibromyalgia syndrome - a systematic " . ) )
review. Eur J Pain 2010;14(1):5-10 22. Steimer W, Zopf K, von Amelunxen §, and chronic postsurgical pain: Efll‘ly evidence

i bl il | et al. Amitriptyline or not, that is the and recommended future directions.
1. {;b 112 ) Fltz; f‘alz s M?’ .Bus Ida D, eral. question: pharmacogenetic testing of Anesthesiology 2014;121(3):591-608
reatment of fibromyalgia syndrome: . .
recommendations of };ecgent Zvidcncc—based CYP2D6 and CYP2CIY identifies patients 36. Caremte S, McCain GA, Bell DA, Fam AG.
interdisciplinary guidelines with special with low or high risk for side effects in Evaluation of amitriptyline in primary
emphasispon chmgplementary and ilternative amitriptyline therapy. Clin Chem 2005; fibrositis. A double-blind, placebo-controlled
1(2):376-8 it . .655.
therapies. Evid Based Complement Alternat 51(2):376-85 study. Archritis Rheum 1986;29(5):655-9
Med 2013;2013:485272 23. Newberry DL, Bass SN, Mbanefo CO. 37.  Goldenberg DL, Felson DT, Dinerman H.
. . A fluconazole/amitriptyline drug interaction A randomized, controlled trial of
12. Hauser W, Walitt B, Fitzcharles MA, . . .
Sommer C. Review of bharmacological in three male adults. Clin Infect Dis 1997; amitriptyline and naproxen in the treatment
L p & 24(2):270-1 of patients with fibromyalgia. Arthritis
therapies in fibromyalgia syndrome. Rh 6
Arthritis Res Ther 2014;16(1):201 24. Castberg I, Helle J, Aamo TO. Prolonged eum 1986;29(11):1371-7
R d . he o logical pharmacokinetic drug interaction between 38. Scudds RA, McCain GA, Rollman GB,
p-to-date tev;e;vbon t :lp . armacologic terbinafine and amitriptyline. Ther Drug Harth M. Improvements in pain
management of Hbromyagld. Monit 2005;27(5):680-2 responsiveness in patients with fibrositis
1148 Expert Rev. Neurother. 15(10), (2015)


http://www.ncbi.nlm.nih.gov/pubmed/24289848?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24289848?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22191023?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18537459?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25119830?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25119830?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25119830?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24755776?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24755776?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24755776?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22191024?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22191024?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2306288?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2306288?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2306288?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2306288?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20461783?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20461783?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20461783?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20461783?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19264521?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19264521?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19264521?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24348701?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24348701?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24348701?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24348701?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24348701?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24433463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24433463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/26001183?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/26001183?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6825390?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6825390?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17092666?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17092666?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17092666?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19508886?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19508886?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19508886?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/976307?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/976307?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/976307?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6791201?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6791201?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6791201?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6791201?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3085140?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3085140?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3085140?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3085140?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7389249?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7389249?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9549641?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9549641?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9549641?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9549641?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15590749?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15590749?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15590749?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15590749?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15590749?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9114163?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9114163?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16175144?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16175144?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16175144?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16762426?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19093703?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19093703?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6388415?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6388415?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6388415?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1535121?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1535121?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1535121?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20961988?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20961988?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23411695?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23411695?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23411695?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25222675?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25222675?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25222675?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3521612?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3521612?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3521612?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3535811?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3535811?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3535811?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2481743?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2481743?dopt=Abstract

Amitriptyline for the treatment of fibromyalgia: a comprehensive review

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

after successful treatment with amitriptyline.
J Rheumatol Suppl 1989;19:98-103

Carette S, Bell MJ, Reynolds W7, et al.
Comparison of amitriptyline,
cyclobenzaprine, and placebo in the
treatment of fibromyalgia. A randomized,
double-blind clinical trial. Arthritis Rheum
1994;37(1):32-40

Kempenaers C, Simenon G, Vander Elst M,
et al. Effect of an antidiencephalon immune
serum on pain and sleep in primary
fibromyalgia. Neuropsychobiology 1994;
30(2-3):66-72

Carette S, Oakson G, Guimont C,

Steriade M. Sleep electroencephalography
and the clinical response to amitriptyline in

patients with fibromyalgia. Arthritis Rheum
1995:38(9):1211-17

Ginsberg F, Mancaux A, Joos E, et al.

A randomized placebo-controlled trial of
sustained-release amitriptyline in primary
fibromyalgia. ] Musculoskeletal Pain 1996;
4(3):37-47

Goldenberg D, Mayskiy M, Mossey C,

et al. A randomized, double-blind crossover
trial of fluoxetine and amitriptyline in the
treatment of fibromyalgia. Arthritis Rheum
1996;39(11):1852-9

Hannonen P, Malminiemi K,

Yli-Kerttula U, et al. A randomized,
double-blind, placebo-controlled study of
moclobemide and amitriptyline in the
treatment of fibromyalgia in females

without psychiatric disorder. Br ]
Rheumatol 1998;37(12):1279-86

Heymann RE, Helfenstein M, Feldman D.
A double-blind, randomized, controlled
study of amitriptyline, nortriptyline and
placebo in patients with fibromyalgia.

An analysis of outcome measures. Clin Exp
Rheumatol 2001;19(6):697-702

Ataoglu S, Ataoglu A, Erdogan F, Sarac J.
Comparison of paroxetine, amitriptyline in
the treatment of fibromyalgia. Turkish J
Med Sci 1997;27(6):535-9

Capaci K, Hepgiiler S. Comparison of the
effects of amitriptyline and paroxetine in the
treatment of fibromyalgia syndrome. Pain
Clinic 2002;14(3):223-8

Giileg¢ H, Capkin E, Sayar K, Ak L. The
evaluation of the effectiveness of
amitriptyline versus venlafaxine in female
patients diagnosed with fibromyalgia
syndrome. Klinik Psikofarmakoloji Bulteni
2007;17(2):68-73

Konuk N, Ortancil O, Bostanci B, et al.
A comparison of reboxetine and
amitryptilline in the treatment of
fibromyalgia syndrome with co-morbid

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

depressive symptoms: An open-label
preliminary study. Klinik Psikofarmakoloji
Bulteni 2010;20(1):29-37

Erhan E, Uyar M, Turan S, et al.
Fluvoxamine versus amitriptyline in the
treatment of fibromyalgia. Agr1 2000;12(1):
32-6

Calandre EP, Rico-Villademoros F, Galan J,
et al. Quetiapine extended-release (Seroquel-
XR) versus amitriptyline monotherapy for
treating patients with fibromyalgia:

a 16-week, randomized, flexible-dose,
open-label trial. Psychopharmacology (Berl)
2014;231(12):2525-31

Gur A, Karakoc M, Nas K, et al. Effects of
low power laser and low dose amitriptyline
therapy on clinical symptoms and quality of
life in fibromyalgia: a single-blind,
placebo-controlled trial. Rheumatol Int
2002;22(5):188-93

Azad KA, Alam MN, Haq SA, et al.
Vegetarian diet in the treatment of
fibromyalgia. Bangladesh Med Res Counc
Bull 2000;26(2):41-7

Vlainich R, Issy AM, Sakata RK. Effect of
intravenous lidocaine associated with
amitriptyline on pain relief and plasma
serotonin, norepinephrine, and dopamine

concentrations in fibromyalgia. Clin J Pain
2011;27(4):285-8

Isomeri R, Mikkelsson M, Latikka P,
Kammonen K. Effects of amitriptyline and
cardiovascular fitness training on pain in
patients with primary fibromyalgia.

] Musculoskeletal Pain 1993;1(3-4):253-60
Fors EA, Sexton H, Gotestam KG. The
effect of guided imagery and amitriptyline
on daily fibromyalgia pain: a prospective,
randomized, controlled trial. ] Psychiatr Res
2002;36(3):179-87

Hauser W, Wolfe F, Tolle T, et al. The
role of antidepressants in the management
of fibromyalgia syndrome: a systematic
review and meta-analysis. CNS Drugs 2012;
26(4):297-307

Hauser W, Petzke F, Uceyler N, Sommer C.
Comparative efficacy and acceptability of
amitriptyline, duloxetine and milnacipran in
fibromyalgia syndrome: a systematic review
with meta-analysis. Rheumatology (Oxford)
2011;50(3):532-43

Nishishinya B, Urrutia G, Walitt B, et al.
Amitriptyline in the treatment of
fibromyalgia: a systematic review of its
efficacy. Rheumatology (Oxford) 2008;
47(12):1741-6

Uceyler N, Hauser W, Sommer C.

A systematic review on the effectiveness of
treatment with antidepressants in

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

fibromyalgia syndrome. Arthritis Rheum
2008;59(9):1279-98

The German practice guideline on the
treatment of fibromyalgia.

Hauser W, Bernardy K, Uceyler N,
Sommer C. Treatment of fibromyalgia
syndrome with antidepressants:

a meta-analysis. JAMA 2009;301(2):
198-209

Smith B, Peterson K, Fu R, et al. Drug
class review: drugs for fibromyalgia: final
original report [Internet]. Oregon Health &
Science University; Portland, OR: 2011

Kim SC, Landon JE, Lee YC. Patterns of
health care utilization related to initiation of
amitriptyline, duloxetine, gabapentin, or
pregabalin in fibromyalgia. Arthritis Res
Ther 2015;17:18

Hauser W, Arnold B, Eich W, et al.
Management of fibromyalgia syndrome-an
interdisciplinary evidence-based guideline.
Ger Med Sci 2008;6:Docl4

Carville SF, Arendt-Nielsen L, Bliddal H,
et al. EULAR evidence-based
recommendations for the management of
fibromyalgia syndrome. Ann Rheum Dis
2008;67(4):536-41

The European League against
Rheumatism practice guideline on the
treatment on fibromyalgia.

de Miquel CA, Campayo ], Florez MT,

et al. Interdisciplinary consensus document
for the treatment of fibromyalgia. Actas Esp
Psiquiatr 2010;38(2):108-20

The Spanish practice guideline on the
treatment of fibromyalgia.

Fitzcharles MA, Ste-Marie PA,
Goldenberg DL, et al. 2012 Canadian
Guidelines for the diagnosis and
management of fibromyalgia syndrome:
executive summary. Pain Res Manag 2013;

18(3):119-26

The Canadian practice guideline on the
treatment of fibromyalgia.

Moore RA, Derry S, Aldington D, et al.
Amitriptyline for neuropathic pain and
fibromyalgia in adults. Cochrane Database
Syst Rev 2012;12:CD008242

Begg C, Cho M, Eastwood S, et al.
Improving the quality of reporting of
randomized controlled trials.

The CONSORT statement. JAMA 1996;
276(8):637-9

Clauw D]J. Fibromyalgia: a clinical review.

JAMA 2014;311(15):1547-55

Clear and brief but complete review of
the state of the art on fibromyalgia.

informahealthcare.com

1149


http://www.ncbi.nlm.nih.gov/pubmed/2481743?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8129762?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8129762?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8129762?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8129762?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7800166?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7800166?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7800166?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7575714?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7575714?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7575714?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8912507?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8912507?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8912507?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9973149?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9973149?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9973149?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9973149?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9973149?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11791642?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11791642?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11791642?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11791642?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24398824?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24398824?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24398824?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24398824?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24398824?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12215864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12215864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12215864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12215864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12215864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11508070?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11508070?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21178598?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21178598?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21178598?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21178598?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21178598?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11886696?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11886696?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11886696?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11886696?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22452526?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22452526?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22452526?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22452526?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21078630?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21078630?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21078630?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21078630?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18697829?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18697829?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18697829?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18759260?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18759260?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18759260?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19141768?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19141768?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19141768?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25627453?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25627453?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25627453?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25627453?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17644548?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17644548?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17644548?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21361054?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21361054?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8773637?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8773637?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8773637?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24737367?dopt=Abstract
http://informahealthcare.com

Rico-Villademoros, Slim & Calandre

71. Boyle ], Eriksson ME, Gribble L, et al. treatment? Curr Rheumatol Rep 2012; 74. Bouhassira D, Wilhelm S, Schacht A, et al.
Randomized, placebo-controlled comparison 14(6):568-75 Neuropathic pain phenotyping as a
of amitriptyline, duloxetine, and pregabalin =~ 5 Tesfaye S, Wilhelm S, Lledo A, et al. predictor of treatment response in painful
in patients with chronic diabetic peripheral Duloxetine and pregabalin: high-dose diabetic neuropathy: data from the
neuropathic pain: impact on pain, monotherapy or their combination? The randomized, double-blind, COMBO-DN
polysomnographic sleep, daytime ‘COMBO-DN study’ a multinational, study. Pain 2014;155(10):2171-9
functioning, and quality of life. Diabetes randomized, double-blind, parallel-group 75. Holbech JV, Bach FW, Finnerup NB, et al.
Care 2012;35(12):2451-8 study in patients with diabetic peripheral Imipramine and pregabalin combination for

72. Calandre EP, Rico-Villademoros F, neuropathic pain. Pain 2013;154(12): painful polyneuropathy: a randomized
Rodriguez-Lopez CM. Monotherapy or 2616-25 controlled trial. Pain 2015;156(5):958-66
combination therapy for fibromyalgia

1150 Expert Rev. Neurother. 15(10), (2015)


http://www.ncbi.nlm.nih.gov/pubmed/22991449?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22991449?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22991449?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22991449?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22991449?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22991449?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22806139?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22806139?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22806139?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23732189?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23732189?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23732189?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23732189?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23732189?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23732189?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23732189?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25168665?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25168665?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25168665?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25168665?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25168665?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25719617?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25719617?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25719617?dopt=Abstract

	Fibromyalgia a complex disease
	Pharmacological profile of amitriptyline
	Pharmacokinetics
	Pharmacodynamics

	Amitriptyline for the treatment of pain
	Amitriptyline for the treatment of fibromyalgia
	Randomized clinical trials
	Efficacy
	Placebo-controlled studies
	Clinical studies comparing amitriptyline to other pharmacological interventions
	Clinical studies comparing amitriptyline to non-pharmacological interventions
	Combination studies

	Tolerability and safety

	Systematic reviews & meta-analyses
	Other studies
	Fibromyalgia treatment guidelines

	Expert commentary
	Five-year view
	Financial & competing interests disclosure

