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INTRODUCTION
Chronic pelvic pain (CPP) involves up to 38% of all wo-

men ages from 15 and 73 years. In United Kingdom and
United States up to 24% of all women of reproductive age
are affected by CPP. Its incidence is higher than other com-
mon disorders such as headache, asthma and low back pain
(incidence of 2.1%, 3.7% and 4.1%, respectively)1-3. CPP
seems to have multifactorial etiology involving the urogy-
naecologic, gastroenteric, musculoskeletal, and nervous sy-
stems. Indeed, CPP in women is often related with different
chronic pelvic painful conditions, such as interstitial, post-
radiotherapy and recurrent cystitis, irritable bowel syndro-
me, gynaecologycal disorder and extra-pelvic painful con-
ditions: fibromyalgia, headache, temporomandibular disor-
der, and chronic fatigue syndrome4. Moreover, there is
strong evidence for the involvement of peripheral somato-
sensory alterations in pelvic structures that are sources of
pelvic pain, including the sprouting of new fibers and peri-
pheral sensitization4. Central sensitization pain mechanisms
as well as other spinal and encephalic changes in areas de-
voted to pain transmission and elaboration have also be de-
scribed, confirming the intricacies involved and suggesting
these alterations might be connected with cognitive and
emotional processes in pain processing in CPP disorders5,6.
This central hypersensitivity explains the chronic pain in
the absence of detectable peripheral pathology and the di-
screpancy between the magnitude of tissue damage and
pain and disability in CPP syndrome7.
It is also relevant that conditions associated with mast

cell activation (allergies, asthma, atopy, food intolerances
and autoimmune diseases) co-occur with high frequency in
CPP8. On the other hand, all conditions associated with
CPP are characterized by an altered density of mast cells in
pelvic tissues as well as a their shift from quiescent to acti-
vated phenotype9. This evidence suggests that inappropriate
mast cell activation may represent an underlying unifying

mechanism in all these conditions, and proposed as the ba-
sis of modern epidemic noninfectious inflammatory disor-
ders8.
Since inappropriate mast cell activation may result in

both local and/or central neuroimmune dysfunctions lea-
ding to peripheral and/or central sensitization, its pharma-
cological control could limit progression of inflammatory
processes, reduce chronic pain and improve organ fun-
ctions. In this regard, N-acylethanolamines are endogenous
lipid mediators able to promote the resolution of inflamma-
tion and restore tissue homeostasis. Among N-acylethano-
lamines, palmitoylethanolamide (PEA), an endogenous fat-
ty acid amide congener of the endocannabinoid anandami-
de, has been reported to reduce pain behaviors, and to inhi-
bit somatosensory activation and correlated events in diffe-
rent models of pelvic inflammation9,10. Importantly, in a
standardized rat model of viscerovisceral hyperalgesia ob-
tained with induction of endometriosis plus ureteral calcu-
losis (which closely mimics the clinical condition in co-
morbid women), prolonged oral treatment with ultramicro-
nized PEA (um-PEA) significantly reduced the behavioral
indices of uterine and ureteral pain, along with a reduction
in cyst diameter. These effects were associated with a signi-
ficantly lower mast cell number and the mast cell algogenic
markers chymase and nerve growth factor in cysts and dor-
sal root ganglia, suggesting that um-PEA reduces viscerovi-
sceral hyperalgesia by modulating mast cell activation. In a
murine model, PEA protected against 2,4-dinitrofluoroben-
zene-induced keratinocyte inflammation, proposing its the-
rapeutic use against contact allergic dermatitis11.
Products based on micronized- (m-) and um-PEA have

also been reported to reduce CPP in patients with different
pelvic conditions such as endometriosis12-14 primary dysme-
norrhea15 and vulvodynia16,17. This evidence prompted us to
assess the efficacy m-PEA in patients with CPP due to dif-
ferent conditions with or without allergy.
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frequency, urgency and pelvic pain in a patient with asthma
and allergic rhinitis was subsided after anti-IgE therapy and
specific immunotherapy with omalizumab18,19. These fin-
dings further support the involvement of mast cell activa-
tion in CPP conditions, particularly those associated with
bladder dysfunctions. There is general agreement that mast
cells play an important role in pain syndromes and, in par-
ticular, in BPS/IC, as they participate early in disease deve-
lopment in nociceptive pain, e.g., by sensitization of nerve
fibers. Yet, little is known about mast cell activation and or-
gan function where mast cell activation is dysfunctional.
Our findings suggest that mast cell activation might signifi-
cantly worsened organ function while continuing to perpe-
tuate both acute and chronic pain.
In the present analysis, pain intensity did not seem to be

worse in CPP patients with allergy. However, at baseline in
both groups pain intensity was near the maximal value,
suggestive of severe pain. Also the quality of life, both in
physical and mental health terms, was not affected by the
co-occurrence of allergy.
Notably, addition of m-PEA evoked a significant reduc-

tion of pain intensity and improved bladder functional para-
meters as well as quality of life in CPP patients with and
without concomitant allergy. The m-PEA-induced reduc-
tion in pain intensity and improvement of daily frequency
was similar in patients with and without allergy, although
different response trends could lead one to hypothesize that
subjects with allergy achieve more benefit.
The m-PEA-induced pain intensity reduction confirms

the ability of the micronized PEA formulation to exert pain-
reducing effects in chronic conditions affecting pelvic or-
gans. This action of m-PEA has been reported in patients
with chronic pain associated to endometriosis12-14, perineal
pain20, vulvodynia17, and irritable bowel syndrome.
However, here we provide the first evidence specifically
for chronic bladder pain. This finding is particularly rele-
vant for patients affected by IC/PBS, since this group repre-
sents one-third of all patients analyzed in the current obser-
vational study. Importantly, in addition to providing pain
relief m-PEA treatment led to an improvement in bladder
functions. Worsening of bladder capacity along with daily
frequency and nocturia in CPP patients greatly contribute to
the progressive decline in quality of life. The ability ofm-
PEA to reduce pain and bladder dysfunctions throughout

Time (days) 0 90 p
PCS12 CPP 41.1 ± 1.7 44.3 ± 1.5 < 0.0001

CPP + allergy 42.1 ± 1.0 46.6 ± 0.5
MCS12 CPP 39.1 ± 2.1 45.9 ± 1.9 < 0.0001

CPP + allergy 37.1 ± 1.0 43.8± 0.89

TABLE 1. Effect of m-PEA addition on physical health (PCS12) and
mental health (MCS12) in patients with CPP with or without con-
comitant allergy. Data are expressed as means +/- SE; n = 20 for
CPP and 55 for CPP + allergy.

98.00 ± 6 in CPP patients with allergy (Figure 2). In both
groups, functional bladder capacity increased at 30 and 90
days after m-PEA adjuvant therapy, rising from 155.00 ±
17 ml to 193.50 ± 19 and 226.00 ± 20, respectively, in CPP
patients without allergy (p<0.0001), and from 98.00 ± 6 to
130.36 ± 9 and 163.45 ± 10 in CPP patients with allergy
(p<0.0001). In CPP + allergy functional bladder capacity
was lower at all times analyzed (p<0.0006) while the time
trend after m-PEA therapy was not influenced (p<0.7921)
(Figure 2). 
The urinary daily frequency and nocturia in CPP patients

with and without allergy at baseline and after m-PEA thera-
py are reported in Figure 3. Daily frequency was 8.4 ± 0.3
at baseline in CPP patients and was reduced to 7.0 ± 0.3
following 90 days of m-PEA therapy (p<0.0001). A similar
reduction in daily frequency was observed in CPP + allergy
patients: mean value at baseline of 11.3 ± 0.5 decreased to
8.7 at 90 days after m-PEA therapy (p<0.0001). Daily fre-
quency was higher at all times analyzed in CPP + allergy
patients (p<0.0011). The presence of allergy modified the
time trend after m-PEA therapy (p<0.0142). Nocturia was
2.9 ± 0.4 at baseline in CPP patients and decreased to 1.8 ±
0.3 after 90 days of m-PEA therapy (p<0.0001). A similar
reduction in nocturia was observed in CPP + allergy pa-
tients: baseline mean value of 4.5 ± 0.2 decreased to 3.1 ±
0.2 at 90 days after m-PEA therapy (p<0.0001). Nocturia
was higher at all times analyzed in CPP + allergy patients
(p<0.0002). The presence of allergy did not modify the ti-
me trend after m-PEA therapy (p<0.2265) (Figure 3). 
The impact of CPP on quality of life was not modified by

allergy co-occurrence, as demonstrated by p<0.2613 for
physical health (PCS12) and p<0.2236 for mental health
(MCS12). An improvement of quality of life was observed
in both CPP patients with and without allergy (p<0.0001
for both groups) (Table 1). 

DISCUSSION
CPP is frequently associated with diseases characterized

by mast cell activation such as allergies, asthma, atopy, fo-
od intolerances and autoimmune diseases5. The concomi-
tant occurrence of allergy or syndromes characterized by
mast cell activation may have a negative impact on the pro-
gression of diseases associated with CPP and may also in-
fluence the outcome of therapeutic treatment. The present
clearly shows that the bladder functional parameters, e. g.
daily frequency and nocturia as well as bladder capacity,
are compromised by the presence of allergy. In fact, at all
times analyzed bladder capacity was lower and daily fre-
quency and nocturia higher in CPP with concomitant aller-
gy compared to patients with CPP alone. This result might
in part be due to the presence of a high number of patients
affected by IC/PBS in the CPP + allergy (25/55) group.
However, the differences remained also when IC/PBS pa-
tients were excluded from the analysis, suggesting that the
occurrence of allergy might directly affect bladder fun-
ctions. In support of this hypothesis, bladder symptoms of

Figure 3. – Effect of m-PEA addition on daily frequency (solid
line) and nocturia (dashed line) in CPP patients undergoing thera-
py and with or without concomitant allergy. Data are expressed as
means ± SE; n = 20 for CPP and 55 for CPP + allergy. Note that in
both groups the daily frequency and nocturia decreased with m-
PEA treatment over time (p<0.0001, both groups). The time trend
after m-PEA therapy was modified by allergy co-occurrence in the
case of daily frequency (p<0.0142) but not for nocturia
(p<0.2265).
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