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Abstract A consistent line of investigation proposes that fi-
bromyalgia is a sympathetically maintained neuropathic pain
syndrome. Dorsal root ganglia sodium channels may play a
major role in fibromyalgia pain transmission. Ambroxol is a
secretolytic agent used in the treatment of various airway dis-
orders. Recently, it was discovered that this compound is also
an efficient sodium channel blocker with potent anti-
neuropathic pain properties. We evaluated the add-on effect of
ambroxol to the treatment of fibromyalgia. We studied 25 pa-
tients with fibromyalgia. Ambroxol was prescribed at the usual
clinical dose of 30 mg PO 3 times a day x 1 month. At the
beginning and at the end of the study, all participants filled out
the Revised Fibromyalgia Impact Questionnaire (FIQ-R) and
the 2010 ACR diagnostic criteria including the widespread pain
index (WPI). At the end of the study, FIQ-R decreased from a
baseline value of 62 + 15 to 51 = 19 (p = 0.013). Pain visual
analogue scale decreased from 77 + 14 to 56 £ 30 (p = 0.018).
WPI diminished from 14.6 3.1 to 10.4 + 5.3 (» =0.001). Side
effects were minor. In this pilot study, the use of ambroxol was
associated to decreased fibromyalgia pain and improved fibro-
myalgia symptoms. The open nature of our study does not
allow extracting the placebo effect from the positive results.
The drug was well tolerated. Ambroxol newly recognized
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pharmacological properties could theoretically interfere with
fibromyalgia pain pathways. Dose escalating-controlled studies
seem warranted.
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Introduction/objectives

A consistent course of investigations proposes that fibromyalgia
is a sympathetically maintained neuropathic pain syndrome [1].
This proposal is reinforced by the recent description of small
fiber neuropathy in a sizable proportion of fibromyalgia patients
[2—4]. Small fiber neuropathy is a disorder of the thinly myelin-
ated A-delta-fibers and unmyelinated C-fibers and is typically
manifested by neuropathic pain and autonomic dysfunction.

Voltage-gated sodium channels play a major role in small
fiber neuropathies. This type of sodium channels are responsible
for the generation and conduction of action potentials in the
dorsal root ganglia, in peripheral nociceptive neuronal pathway
and in sympathetic fibers where NaV 1.7, NaV1.8, and NaV 1.9
channels (encoded by SCN9A, SCN10A, and SCNI11A) are
preferentially expressed [5]. Idiopathic small fiber neuropathy
has been associated to Nav1.7 and Nav1.8 sodium channels gain
of function mutations [6]. Severe fibromyalgia has been linked to
a particular Nav1.7 genotype [7]. Nav1.8 polymorphisms have
not been investigated in fibromyalgia patients. This emerging
information makes dorsal root ganglia sodium channels an at-
tractive fibromyalgia therapeutic target.

Ambroxol (2-amino-3,5-dibromo-N-[trans-4-
hydroxycyclohexyl]benzylamine) is a secretolytic agent used
in the treatment of various airway disorders since the late
1970s. Recently it was determined that this compound is a
strong Nav1.8 sodium channel blocker with potent anti-
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Fig. 1 Patients flow chart Screened

Consecutively screened prior to eligibility assessment (n=37)

Enrolment

Excluded (n=0)

Consecutively assessed to eligibility (n=37)

Allocation

Excluded (n=7)
1 Comorbid antiphospholipid syndrome
1 Uncontrolled thyroid disease
1 Severe depression and papillary thyroid

cancer
1 Recent food allergy

1 Acute gastroenteritis
1 Body mass index = 39

1 Low pain visual analogue scale

A4

Allocated to open-label ambroxol treatment (n=30)

Follow-up

Did not receive ambroxol intervention (n=2)

1 Informed consent withdrawal
1 Low ambroxol adherence

I

Lost to follow-up (n=3)

Pain rescue therapy (n=6)

Assessment

Assessment by pretest-posttest analysis (Npe=25 VS Nyo=25)
Safety assessment (n=30)

neuropathic pain properties [8]. Ambroxol potency is 55, 39,
and 13 times higher compared to others known sodium chan-
nel blocker such as benzocaine, lidocaine, and mexiletine,
respectively [9]. Furthermore, this medication is effective in
the neuropathic pain animal model [10]. Ambroxol has good
safety profile. In many countries, this compound is freely dis-
pensed as over-the-counter medication.

The objective of this pilot open label study was to evaluate the
add-on effect of ambroxol to fibromyalgia pharmacological
therapy.

Methods

In this one-group pretest-posttest open label pilot clinical ob-
servation, we recruited adult women with fibromyalgia that
fulfilled the 2010 American College of Rheumatology (ACR)
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diagnostic criteria. The inclusion criteria demanded to have
more than 5 points, in a 1 to 10 pain visual analogue scale,
and to be in a stable pharmacological treatment in the previous
30 days. Exclusion criteria included comorbid autoimmune
conditions, major anxiety/depression illness, or the presence
of other concomitant illness. The institutional ethics and re-
search committees approved the protocol (PT16-025). All par-
ticipants signed a written consent form.

Ambroxol (Laboratorios Vitac S.A. de C.V., Lot: 601017)
was added to the stable pharmacological therapy for 1 month
period. Ambroxol was used at the amount usually recom-
mended to clear excessive bronchial secretions of 30 mg PO
3 times a day. Acetaminophen 500 mg PO 3 times a day was
allowed as pain rescue therapy. A log diary was given to each
patient to supervise medication adherence. Patients were
asked to mark date and time of each ambroxol or acetamino-
phen intake. Medication adherence less than 80% was consid-
ered as protocol violation.



Clin Rheumatol (2017) 36:1879-1884 1881
Table 1 Pretest-posttest clinical
domain values Fibromyalgia Pretest Posttest
n=25 Mean + SD Mean + SD p value
Pain visual analogue scale 77+ 14 56 + 30 0.018
ACR 2010 Widespread Pain Index 14.6 +£3 103 £5 0.001
ACR 2010 Symptom Severity Scale 85+2 69=+2 0.022
ACR 2010 Polysymptomatic Distress Scale 23.1+3 173+6 0.001
Revised Fibromyalgia Impact Questionnaire 62+15 51+19 0.013
Functional domain 16£6 13+7 0.023
Overall domain 10+4 9+5 0.263
Symptoms domain 34+6 28 +8 0.016
Pain 7.6+1 6.1+2 0.038
Energy 69+2 6.8+2 0.986
Stiffhess 6.6+2 46+2 0.035
Sleep quality 8.6+1 7.1£2 0.016
Depression 62+2 57+3 0.330
Memory problems 64+2 5.6+2 0.127
Anxiety 6.4+2 57+2 0.136
Tenderness 7.6+2 60=£3 0.018
Balance problems 45+2 33£2 0.084
Environmental sensitivity 72+2 58+£3 0.035
Composite Autonomic Symptom Score 31 44 £ 15 37+ 16 0.001
Orthostatic intolerance 21.4+10 17.4 £ 12 0.042
Vasomotor 12+1 1.0+1 0.380
Secretomotor 59+3 43+3 0.002
Gastrointestinal 9.7+3 94+3 0.785
Bladder 27+2 2142 0.123
Pupillomotor 301 27+1 0.068
sLANSS 17.8+5 153+6 0.048
HADS anxiety 11.0+4 9.6+4 0.064
HADS depression 81+3 73+4 0.307

Adverse events were graded according to the NIH
Common Terminology Criteria for Adverse Events as follows:
Mild: asymptomatic or mild symptoms, clinical or diagnostic
observations only, intervention not indicated; Moderate: min-
imal, local, or noninvasive intervention indicated; and Severe:
disabling, limiting self-care, hospitalization, or prolongation
of hospitalization indicated.

At the beginning and at the end of the study, all par-
ticipants filled out the following questionnaires: the
Revised Fibromyalgia Impact Questionnaire (FIQ-R),
the Hospital Anxiety and Depression Scale (HADS), the
2010 ACR diagnostic criteria including the following
domains: Widespread Pain Index (WPI), Symptoms
Severity Scale (SSS) and Polysymptomatic Distress
Scale (PDS), Composite Autonomic Symptom Score 31
(COMPASS-31), Self-report Leeds Assessment of
Neuropathic Symptoms and Signs pain scale (SLANSS),
and Patient Global Impression of Change (PGIC). We
did not test for cognitive impairment.

Statistical analysis Quantitative variables are expressed as
mean + standard deviation. Qualitative variables are shown
as percentages. Kolmogorov-Smirnov test was used for nor-
mality analysis. 7 test, Fisher’s exact test, Wilcoxon signed-
rank test, and McNemar test were used for comparisons.
Microsoft Excel 2010 was used to capture questionnaire an-
swers and IBM SPSS Statistics 23 for calculations.

Results

Participants were sourced from four hospital-based rheuma-
tology clinics. We screened 37 patients, 7 had an exclusion
criterion and did not enter the study. An additional 5 cases did
not finish the study (Fig. 1). The per-protocol analysis was
calculated for those patients who had more than 80%
ambroxol adherence (25 patients). Safety information includ-
ed the low medication adherence case (n = 26).
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Fig. 2 Revised Fibromyalgia
Impact Questionnaire and
Polysymptomatic Distress Scale
dispersion plots. Pretest and
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Patients mean age was 45 + 10 years. All of them were
female. As a group, they had severe fibromyalgia according
to the revised Fibromyalgia Impact Questionnaire mean score
of 62. At the end of the study, the group showed significant
improvement in many fibromyalgia symptoms included in the

Table 2 Concurrent
medication
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Pregabalin
Acetaminophen
Clonazepam
Duloxetine
Fluoxetine
Gabapentin
Amitriptyline
Sertraline
Paroxetine
Tramadol
NSAID
Cox2
Propranolol

Acetaminophen rescue pain therapy
required
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Table 3 Adverse events
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Nausea
Constipation
Heartburn
Abdominal pain
Fatigue
Worsening fatigue
Daytime sleepiness
Diarrhea
Urinary tract infection
Nasal constipation
Cough
Bruising
Headache
Diaphoresis
Dizziness
Vomiting
Dry mouth
Dysgeusia

Depression

— e e = e e em e e em e e = e = W) W) W W




Clin Rheumatol (2017) 36:1879-1884

1883

questionnaires as shown in Table 1 and Fig. 2. HADS anxiety
and depression scores had no significant change (Table 1).

PGIC scores showed improvement in 12 patients, no
change in 9, and worsening in 4 cases. Concurrent medication
use is shown in Table 2. Six subjects required acetaminophen
pain rescue therapy, but only one of them took this medication
in the final 36 h of the study. Side effects were minor and did
not require drug withdrawal. Seventeen subjects had 27 non-
serious adverse events (Table 3).

Discussion

We have proposed fibromyalgia as a neuropathic pain syn-
drome based on the following arguments: (a) fibromyalgia is
a stimulus independent pain state, (b) the presence of
allodynia as characteristic fibromyalgia feature, (c) the pres-
ence of paresthesias in the overwhelming majority of patients
suffering from this condition [1].

Among neuropathic pain syndromes, fibromyalgia is sug-
gested to be sympathetically maintained based on the follow-
ing issues: (a) frequent physical and/or emotional trauma as
inciting event, (b) diverse heart rate variability analyses show-
ing that fibromyalgia patients have signs of ongoing sympa-
thetic hyperactivity [11, 12], and (c) a double blind study
demonstrating that fibromyalgia patients have
norepinephrine-evoked pain [13]. Sympathetic dysfunction
may also explain the multiple non-pain-related fibromyalgia
symptoms [1]. The recent description of small fiber pathology
in fibromyalgia patients reinforces the notion of fibromyalgia
as a neuropathic pain syndrome [2—4].

In this pilot study, the use of a sodium channel blocker
ambroxol was associated not only to decreased fibromyalgia
pain but also to improvement in other bothersome fibromyal-
gia features such as sleep disturbances, stiffness, and
dysautonomia symptoms. Hypothetically, ambroxol analgesic
properties could lighten up sympathetic tone and thus allevi-
ating insomnia and dysautonomia symptoms. Acetaminophen
rescue therapy may had little or no effect on the final results,
only 1 patient was taking this analgesic in the final 36 h of the
study.

The open nature of our study does not allow extracting the
placebo effect from the positive results. The drug was well
tolerated.

Although animal models have shown that ambroxol is a
potent anti-neuropathic analgesic compound [9, 10], human
studies looking at the analgesic properties of the drug are
scant. Controlled studies have shown that ambroxol lozenges
are more effective than placebo in alleviating acute pharyngi-
tis pain [14]. An uncontrolled observation suggests that topi-
cal ambroxol may be effective in relieving regional neuropath-
ic pain [15].

Ambroxol is a well-tolerated drug. In many countries, it is
dispensed as over-the-counter medication. Ambroxol has been
recently used in much higher dose (up to 1300 mg per day) as
a pharmacological chaperone therapy for Gaucher disease,
without major side effects [16]. Ambroxol is a very cheap
generic compound. The calculated monthly price at the dose
used in our study would be around US$4.

Ambroxol newly recognized pharmacological properties
could theoretically interfere with proposed fibromyalgia pain
pathways. Preliminary evidence suggests that dorsal root gan-
glia sodium channels may play a key role in both small fiber
neuropathy [6] and fibromyalgia [7]. As already stated,
ambroxol is a potent sodium channel blocker with strong
anti-neuropathic pain properties [8—10].

An obvious limitation of our pilot study is the lack of con-
trol group. So, placebo effect could be responsible for the
favorable outcome.

Conclusion

There are theoretical bases suggesting that ambroxol may be
useful for fibromyalgia treatment. In this uncontrolled pilot
clinical observation, the use of ambroxol was associated to
fibromyalgia symptoms improvement. The drug was well tol-
erated. Randomized-controlled studies are warranted. In view
of'its good tolerability profile, higher ambroxol dosages may
be explored.
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