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Objective: The primary purpose of this study is to evaluate the efficacy and safety of low-dose amitriptyline therapy on
symptoms in patients with interstitial cystitis/bladder pain syndrome (IC/BPS). Patients and Methods: Between September
2015 and December 2016, 102 patients with IC/BPS received low-dose amitriptyline therapy (25 mg/d, before bedtime) at a
12-week course. The outcome measures used were IC symptom index and IC problem index (ICSI/ICPI), 24-h frequency-
volume chart, and visual analog scale (VAS), which were completed before and 4 and 12 weeks after amitriptyline treatment.
Results: A total of 89 patients (mean age of 61.9 years) with IC/BPS were recruited in this low-dose amitriptyline therapy
study. The response rate was 66.3% (89 patients). Compared with baseline, the various IC symptoms improved significantly.
Comparing values before treatment and 4 and 12 weeks after treatment (baseline vs. 4 weeks—baseline vs. 12 weeks), the
rates of improvement were as follows: ICSI - 38.42%-49.61%, ICPI - 45.04%—-53.20%, 24-h frequency - 45.54%—50.83%,
VAS - 41.18%-70.01%, and function bladder volume - +139 ml—+122 ml, which showed statistically significant differences
(P < 0.05). However, comparing values at 4 and 12 weeks after treatment (4 weeks vs. 12 weeks), only VAS and urgency
showed a statistically significant decrease (P < 0.05). Side effects occurred in 72 patients (80.90%), primarily including mouth
dryness (66.30%) and drowsiness (49.44%). Conclusion: Low-dose amitriptyline therapy is a feasible, effective, and safe
treatment for the subgroup of patients with IC/BPS in a short term.
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Brief Summary: Lower-dose amitriptyline therapy in IC/BPS showed a clear decrease in low urinary tract symptoms and
pelvic pains for 12 weeks after treatment with tolerable side effects.

INTRODUCTION management of IC/BPS is to relieve symptoms and improve life
quality.! The tricyclic antidepressant amitriptyline is the classic

he prevalence of interstitial cystitis/bladder pain syndrome ~ therapy for IC/BPS and has a demonstrated efficacy of 50-60%,
I (IC/BPS) varies greatly by nation, race, and diagnostic with greater efficacy rates (up to 77%) at sustained higher doses
criteria, with an overall global prevalence of 0.1-2%, but ~ (atleast 50 mg daily).” We now report the efficacy and safety of
women are more commonly affected than men by aratioof 5:1.02  low-dose amitriptyline (25 mg) administration on symptoms in
IC/BPS is still a disease of unknown etiology, characterized by ~ Patients with IC/BPS.
pain and discomfort in the bladder area or lower pelvis that is
frequently or typically relieved by voiding, along with lower PATIENTS AND METHODS
urinary tract symptoms, for example, urgency or frequency of
urination in the absence of urinary tract infections.®! There is Between September 2015 and December 2016, 102 patients
no curative treatment currently, so the treatment principle in the ~ were diagnosed with IC/BPS. All patients met the criteria
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of the AUA guideline for IC/BPS through the O’Leary-Sant
Symptom Index and cystoscopy under general anesthesia
at only one institute (First Affiliated Hospital of Soochow
University).[9 They were recruited into an open-label
study, which was approved by the Board of Ethics because
of its minimal risk and non-invasiveness. All IC/BPS
patients were treated with low-dose amitriptyline (25 mg,
PO. before bedtime) for 12 weeks. Previous or current
intake of nonsteroidal antiinflammatory drugs (NSAIDs),
amitriptyline, gabapentin, and anticholinergic agents was
considered an exclusion criterion for study enrollment.

A patient-reported global response assessment (GRA)
was used at study closure relative to overall baseline
symptoms before amitriptyline therapy to identify treatment
responders. The GRA is a 7-point centered scale rating the
overall well-being. The 7 points included markedly worse,
moderately worse, slightly worse, no change, slightly
improved, moderately improved, and markedly improved.
Patients who reported any of the last 3 categories were
defined as treatment responders. Further efficacy measures
included patient-reported symptoms of pain and urgency
(100 mm visual analog scale [VAS]) and changes in
functional bladder capacity and frequency (24-h frequency-
volume chart, 3 days). An additional outcome measure was
a change from baseline in the O’Leary-Sant IC symptom
index (ICSI) and problem index (ICPI). All these treatment-
based changes in IC/BPS-related symptoms were evaluated
before treatment and 4 and 12 weeks after amitriptyline
therapy.

Different statistical methods including Wilcoxon signed-
rank test and Kruskal-Wallis test were used (SPSS ver. 13.0,
SPSS Inc., Chicago, IL, USA) for analyses of the outcome.
P <0.05 was considered statistically significant.

RESULTS

The data of 89 patients were available for evaluation
12 weeks after amitriptyline treatment. Thirteen patients
were excluded from this study due to increasing amitriptyline
dosage (over 25 mg/d) needed to relieve symptoms (10 cases)
or withdrawal from this study because of fear of drug adverse
effects (3 cases). The included patients consisted of 8 men
and 81 women. Their age ranges from 25 to 83 years, and
the mean age is 61.9 years. All patients experienced IC/BPS-
related symptoms with a mean duration of 51.8 months before
they visited the Urology Clinic at the First Affiliated Hospital
of Soochow University. Overall response to amitriptyline
treatment at a low dose (25 mg) was observed in 66.3% of
patients [n =59, Table 1].

The ICSI, ICPI, 24-h frequency, and VAS conducted before
treatment showed high scores of 12.78, 9.68, 24.20, and 5.27,
respectively [Table 2]. Comparing values before treatment

Table 1: Response to amitriptyline treatment at

study closure with regard to the self-administered

GRA
GRA category All (n=89)
Markedly worse 1
Moderately worse 5
Slightly worse 9
No change 15
Slightly improved 14
Moderately improved 16
Markedly improved 29
Number of responders (66.3%)

*Patients reporting an improved overall well-being were defined as
treatment responders. GRA: Global response assessment

and 4 and 12 weeks after treatment (baseline vs. 4 weeks
and baseline vs. 12 weeks), the rates of improvement were
as follows: ICSI - 38.42%-49.61%, ICPI - 45.04%—53.20%;
24-h frequency - 45.54%—-50.83%, VAS -41.18%—-70.01%,
and function bladder volume-+138.6 ml-+121.65 ml,
with all parameters which showed statistically significant
differences (P < 0.05). However, comparing values at 4 and
12 weeks after treatment (4 weeks vs. 12 weeks), only the
scores of VAS showed a statistically significant decrease
(P < 0.05). The ICSI, ICPI, 24-frequency, and function
bladder volume did not show statistically significant
difference (P > 0.05) [Table 2].

Scores of wurgency, urgency incontinence, frequency,
nocturia, and bladder pain, which are components of the
ICSI, were compared before and after treatment. As for the
ICSI, a comparison of the results before treatment and 4 and
12 weeks after treatment revealed a statistically significant
improvement in urgency, urgency incontinence, frequency,
nocturia, and bladder pain (P < 0.05). When results at 4 and
12 weeks after treatment were compared, only scores of
urgency and bladder pain showed a statistically significant
improvement [Table 2].

The majority of the patients (72 of 89 or 80.90%) showed
at least one side effect but in mild or moderate manner.
Mouth dryness was the most frequent side effect reported
in the amitriptyline group (66.30%). No adverse side
effects of grade 3 or higher were reported. There were

no adverse events severe enough to stop the treatment
[Table 3].

DISCUSSION

It has been three decades since the first study of treating
IC patients with the tricyclic antidepressant amitriptyline
was reported.[ So far, amitriptyline has become the most
frequently prescribed oral drug for IC within the patient
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Table 2: Changes in symptoms from baseline to 4 and 12 weeks after low-dose therapy

Characteristic Baseline 4-week therapy 12-week therapy
ICSI

Urgency 2.61+1.87 1.43+1.102 0.93+0.81°°
Frequency 3.62+1.72 2.24+1.512 2.49+1.31°
Nocturia 3.18+1.52 2.08+1.422 1.95+1.32°
Bladder pain 3.37+1.13 2.12+1.212 1.07+£1.01b¢
total 12.78+4.43 7.87+3.35° 6.44+2.36°
ICPI 9.68+4.73 5.32+3.30° 4.53+2.78°
VAS 5.27+1.70 3.10+1.632 1.58+1.760°¢
24 h Frequency 24.20+11.15 13.18+7.052 11.90+8.71°
Function bladder volume (ml) 226.40+44.33 365.00+60.242 348.05+84.60°

Values are presented as meanzstandard deviation. ICSI: Interstitial Cystitis Symptom Index, ICPI: Interstitial Cystitis Problem Index,
VAS: Visual analog scale. #°P<0.05 2baseline versus 4 weeks, baseline versus 12 weeks, °4 weeks versus 12 weeks by Wilcoxon

signed-rank test

Table 3: Overall number and grading of reported adverse side effects, numbers include report of multiple

concurrent side effects

Adverse side Grade Grade Grade Grade
effect 0 - none (%) 1 - mild (%) 2 - moderate (%) 3 - severe
Mouth dryness 30 (33.70) 37 (41.57) 22 (24.72) 0
Drowsiness 45 (50.56) 34 (38.20) 10 (11.24) 0
Fatigue 47 (52.81) 31 (34.83) 21 (23.60) 0
Weight gain 52 (58.42) 27 (30.33) 11 (12.36) 0
Constipation 60 (67.41) 24 (26.97) 5(5.62) 0
Nausea/vertigo 73 (82.02) 14 (15.73) 2 (2.24) 0

population of the IC database.®” Current guidelines also
recommend oral amitriptyline as a second-line treatment
option that may provide benefit in a subset of patients.!'”’
Amitriptyline acts through the blockade of acetylcholine
receptors, inhibition of reuptake of released serotonin and
norepinephrine, and blockade of histamine H1 receptors.!'!!
Several studies have documented the beneficial effects of
amitriptyline in the treatment of IC/BPS. A double-blind,
placebo-controlled study showed that, in the subset
of patients achieving a dose of at least 50 mg daily, a
significantly higher response rate was observed in the
amitriptyline group (66% vs. 47% with placebo; P=0.01).01%
van Ophoven et al. reported that amitriptyline therapy for
4 months was safe and effective for treating IC, and they
conducted a prospective placebo-controlled study and found
that amitriptyline significantly improved the mean symptom
score, pain and urgency intensity, whereas frequency and
functional bladder capacity improved but not significantly.!'*!
In our study, amitriptyline demonstrated the overall response
rate of 66.3% at a low dose (25 mg/d) in the management of
IC/BPS, which was higher compared to other studies at such
a low dosage; perhaps, it was due to vesical dilatation during
cystoscopic examination under general anesthesia, which we

performed for all the studied patients before their intake of
amitriptyline.

IC/BPS is a syndrome consisting of severe refractory bladder
symptoms, i.¢., pain, urgency, and frequency in the absence of
aspecific underlying identifiable cause.!*!5 It is well-known
that normal bladder can store a sufficient amount of urine
followed by a painless urge to void and finally almost complete
emptying. This complex ability, which is severely impaired
in patients with IC, is based on activation and maintenance
of sophisticated reflex mechanism involving sympathetic,
parasympathetic, and somatic control of the lower urinary
tract.l'® The spinal and supraspinal neuronal pathways
involved are modulated by activation and/or inhibition of
neurons in the periphery, at spinal levels, and at supraspinal
regulatory sites. Serotonergic (5-hydroxytryptamine [5-HT])
pathways and receptor mechanisms have a crucial role
within this neuronal network.!'”? The mechanism of action of
serotonergic drugs, such as the well-known 5-HT reuptake
inhibitor amitriptyline, is to modulate this neuronal network,
resulting in an ameliorating impact on the impaired bladder
function of patients with IC/BPS.I'"! The mechanism of
analgesic action of amitriptyline in general and, particularly,
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for IC is not fully understood.["*! Collectively, current data

from functional studies and clinical observations indicate that
5-HT receptor activation induced by amitriptyline appears to
act as a pharmacological neuromodulation of afferent and
efferent neuronal pathways that signal and regulate pain
and urgency sensations from the bladder.”’ According to
our findings, significant improvements in urgency intensity,
functional bladder capacity, daytime frequency, and nocturia
were noted after 4-week treatment at a daily dose of 25 mg
amitriptyline, and the therapeutic efficacy maintained until
12 week after the end of the treatment. A number of other
studies have also documented the beneficial effects of
amitriptyline in daytime frequency, urgency, dyspareunia,
and other bladder storage dysfunction syndromes.['>2!]
However, we did not observe significant improvement in the
GRA response rate in subjects who maintained higher doses
(over 25 mg daily, data not shown).

Although there are some reports on the usefulness of
gabapentin, amitriptyline, and NSAIDs, there are limitations
to use a single drug to control and treat a patient’s pain
effectively.”” Tricyclic antidepressants are used to treat
various pain syndromes and cause effects such as increased
pain tolerance, recovery of normal sleep, and decrease in
depression symptoms.?” They can be effective against
chronic pain by directly suppressing the nervous mechanisms
underlying pain or by alleviating depression symptoms
caused by the inability to accept pain or experience pain. They
control the activation and suppression of peripheral neurons
or modulate the neuronal inhibitory or stimulatory pathways
in the spine or supraspinal segments. Such mechanisms
alleviate pain symptoms by suppressing acetylcholine,
histamine, and the H1 receptor and by inhibiting the reuptake
of released serotonin and norepinephrine. In our study,
when values before treatment and 4 and 12 weeks after
treatment were compared, those of the ICSI, ICPI, frequency,
and VAS showed statistically significant improvement.
However, when values at 4 and 12 weeks after low-dose
therapy were compared, only VAS score showed significant
improvement after the longer duration of therapy.

Reduction in the ICSI and ICPI score was significantly
greater in the low-dose amitriptyline treatment, with mouth
dryness (66.30%) being the most frequent side effect in our
study. As the side effects were primarily mild to moderate, all
patients were able to achieve and maintain a dose of at 25 mg
per day through the whole amitriptyline treatment period.
Antidepressant side effects, such as drowsiness (49.44%) and
fatigue (47.19%), were also bearable.

In conclusion, low-dose amitriptyline therapy in IC/BPS
showed a clear decrease in bladder pain and bladder storage
symptoms after 4 weeks and 12 weeks after treatment, with
additional benefit seen on pain management for the treatment
of 12 weeks. The side effects were well tolerated.
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