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Abstract.
BACKROUND: The exact etiopathogenesis of fibromyalgia syndrome (FM) is still unclear but the pathogenesis of FM is asso-
ciated with neurogenic inflammation. Allergic rhinitis (AR) is a common inflammatory and immunological disease of the nasal
mucosa. As a result, it is known that neurogenic inflammation has a role in the pathophysiology of both FM and AR.
OBJECTIVE: The aim of this study was to evaluate AR and nasal allergic inflammation using nasal mucociliary clearance time
(NMC) in FM patients.
METHODS: Forty-five FM patients and fifty healthy controls were included in the study. In both groups, AR was evaluated by
total nasal symptom scoring (TNSS) and NMC was measured using saccharine transit time test (STT).
RESULTS: TNSS was positive in 9 patients (20%) in the FM group and no positivity in the control group. In FM group, the
mean value of TNSS was higher than that of the control group (p = 0.0001). The average value of STT of FM patients was
statistically significantly longer when compared to the control group (p = 0.0001).
CONCLUSION: The results we obtained suggest that there is a high possibility of coexistence of FM and AR. As a result, the
coexistence of AR and FM cannot be denied but we believe that comprehensive clinical studies should be conducted on this
subject.
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1. Introduction1

Fibromyalgia syndrome (FM) is a rheumatologi-2

cal disease causing widespread musculoskeletal pain,3

sleep disorder, and easy fatigability. It overlaps with4

some other diseases such as autonomic dysregulation,5

neurological dysfunction, migraine, sensory hypersen-6

sitivity and rhinitis [1].7

The interaction of immunological mechanisms with8

pain physiology has led to an identification of alter-9

ations in the levels of various cytokines in FM which is10

∗Corresponding author: Sevil Ceyhan Doğan, Department of
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not considered as an inflammatory disorder. Skin biop- 11

sies of patients with FM have revealed inflammatory 12

cytokines such as interleukin (IL)-1β, IL-6 and tumor 13

necrosis factor alpha (TNF-α) [2]. In the study con- 14

ducted by Uceyler et al., anti-inflammatory cytokines 15

IL-4 and IL-10 levels were lower in FM patients com- 16

pared to healthy controls [3]. 17

The pathogenesis of FM is associated with neuro- 18

genic inflammation and autoimmune disorders where 19

immunoregulatory abnormalities are seen [4]. In such 20

disease, the immunologic signaling molecules such 21

as ILs, cytokines, nerve growth factor (NGF), which 22

is linked with rhinitis, TNF-α, and L-selectin are in- 23

creased, which suggests that pathophysiology is re- 24

lated with the inflammatory response system. Possible 25

mechanisms are reported to be the central nervous sys- 26
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tem cytokine activation through viral neurotropism and27

subsequent glial activation [5].28

Allergic rhinitis (AR) is an immunological disease29

of the nasal mucosa. It is a common inflammatory con-30

dition resulting from seasonal or perennial responses31

to allergens [6]. The mechanism underlying the de-32

velopment of symptoms associated with AR are com-33

plex, including activation and infiltration of inflamma-34

tory cells, edema, increased and altered gland activity,35

nerve terminal activation, triggering of neurogenic in-36

flammation and morphologically detectable remodel-37

ing processes in the mucous membrane [7,8]. Sneez-38

ing, rhinorrhea, nasal itching and nasal congestion are39

among the clinical symptoms. The mechanism un-40

derlying the symptoms are complex including edema,41

increases in altered gland activity, infiltration of in-42

flammatory cells, nerve terminal activation, morpho-43

logically detectable remodeling processes in the mu-44

cous membrane and triggering of neurogenic inflam-45

mation [7]. The disease may be paired with various46

ambiguous and unrelated symptoms. Frieri and Ary-47

gyriou [5] reported an association between allergic dis-48

eases, especially AR, non-AR and sinusitis.49

Nasal mucociliary clearance time (NMC), which ex-50

ists in many systems, is the first defensive mechanism51

of the human body [9]. Saccharine transit time test52

(STT) is one of the methods to measures NMC and is53

an inexpensive and simple technique [10]. As a result,54

it is known that neurogenic inflammation has a role in55

the pathophysiology of both FM and AR. In this study56

we aimed to evaluate the coexistence of FM and AR57

with nasal symptom scoring (NSS) and the effects of58

inflammatory changes in nasal physiology with STT in59

patients followed-up with FM diagnosis.60

2. Materials and methods61

2.1. Study design62

This study was planned as a prospective case-control63

study at the Department of Physical Medicine and the64

Department of Rehabilitation and Otorhinolaryngol-65

ogy at Cumhuriyet University, Turkey and was carried66

out between March 2014 and August 2014. The num-67

ber of patients and controls were assigned by statistical68

methods (using PASS 2008 Home-Power Analysis and69

Sample Size Program) where α = 0.01, and the power70

of the test was found to be P = 0.90438.71

The approval of the Human Ethics Committee at72

Cumhuriyet University was obtained (Decision no:73

2014-03/25; Date: 18.03.2014) and the study was con- 74

ducted in accordance with the Helsinki Declaration. A 75

written consent from all the participants was obtained 76

prior to the study. 77

2.2. Participants 78

Forty-five FM patients classified according to the 79

criteria of the 1990 American College of Rheuma- 80

tology (ACR) [11] and were recruited from the out- 81

patient Physical Medicine and Rehabilitation Clinic. 82

The control group was composed of 50 year-old and 83

gender matched volunteered consecutive subjects from 84

the hospital and university staff, who all declared to 85

be healthy. Age, gender, history, physical examination 86

and laboratory findings of all the cases included in 87

the study were recorded on a standard FM follow-up 88

form prepared in advance. The rhinoscopic examina- 89

tion of the participants was conducted by one physi- 90

cian (EEA). Participants who had a nasal pathology 91

such as septum deviation, nasal polyps, concha bullosa 92

or chronic infection such as chronic sinusitis, chronic 93

otitis media were excluded in the study. Participants 94

who used intranasal, inhaled or used systemic steroids 95

within 2 months, an antihistamine within 2 to 7 days, a 96

decongestant within 2 days, and other drugs having an 97

effect on mucociliary activity, had an upper respiratory 98

tract infection within one month and a positive history 99

of nose bleeding in the last 48 hr or trauma, were cur- 100

rent smokers, and/or underwent nasal surgery were ex- 101

cluded from the study. Patients who had additional in- 102

flammatory, metabolic-endocrine, any psychiatric dis- 103

eases, and/or had used any (psychiatric) drugs for the 104

treatment of FM were also excluded from the study. 105

2.3. Nasal symptom scoring (NSS) 106

The participants were examined in terms of symp- 107

tomatology of AR. The NSS used in AR was modi- 108

fied and used to examine the symptoms of the partici- 109

pants. Nasal symptoms consisted of 4 symptoms: nasal 110

discharge, nasal itching, sneezing, and. nasal conges- 111

tion. The severity of each symptom was scored 0 to 3 112

where 0 = none (no sign/symptom evident), 1 = mild 113

(sign/symptom clearly present, but easily tolerated), 114

2 = moderate (definite awareness of sign/symptom, 115

bothersome but tolerable), 3 = severe (sign/symptom 116

hard to tolerate, interfere with activities of daily liv- 117

ing and/or sleeping) with a maximum total score of 118

12 [12]. The sum of the individual scores gave the total 119

symptoms score (TNSS). If TNSS is > 7, it was con- 120
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Table 1
Nasal symptom scoring (NSS)

Nasal discharge
None 0
Causes sniffing or wiping 1–6 times a day 1
Causes sniffing or wiping 7–12 times a day 2
Continuous nasal discharge, very discomforting, nasal wings 3

irritated
Nasal itching

None 0
Sometimes in seizures 1
Continuous itching for half an hour or more 2
Prevents daily activity 3

Sneezing
None 0
Sometimes in seizures 1
Continuous half an hour or more 2
Prevents daily activity 3

Nasal congestion
None 0
Sometimes nasal congestion but not discomforting 1
One nostril or both nostrils are congested, generally 2

inhalation from mouth but not discomforting
No breathing from nose and it is discomforting 3

Score: Max: 12, Min: 0; Generally > 7 is positive. 1, Little; 2, Mid-
dle; 3, A lot (more) [13].

sidered positive [13] (Table 1). The participants were121

also evaluated for other nasal symptoms, i.e. nasal122

bleeding, nasal dryness, nasal foreign material feeling,123

postnasal drip, anosmia, nasal voice, and headache his-124

tory.125

2.4. Determination of nasal mucociliary clearance126

time (NMC) with the saccharine time test (STT)127

NMC was measured using STT and was recorded in128

minutes [14]. The subjects sat in a chair with their chin129

elevated 30 degrees and were asked to maintain nor-130

mal ventilation and to swallow freely but to avoid deep131

breaths, talking, coughing, sneezing, sniffing or mov-132

ing. Saccharine powder (25 mg) was deposited 2 cm133

inside the free airflow nostril and a timer was displayed134

when they returned their chin to the horizontal posi-135

tion. The time when the subjects reported the first per-136

ception of a sweet taste after saccharine deposition was137

written down [15].138

2.5. Statistical analysis139

In the statistical method, the data obtained in this140

study were studies using the SPSS 14.0 version141

(SPSSFW, SPSS Inc. Chicago, IL, USA). The nor-142

mality of distribution of parameters was assessed by143

the Kolmogorov-Smirnov test. Differences between144

groups were compared using the students’-t test for145

Table 2
The results of total nasal symptom scoring (TNSS) and nasal mu-
cociliary clearance time (NMC) by average saccharine transit test
(STT) in healthy controls and patients with fibromyalgia syndrome
(FM)

FM group Control group
N = 45 N = 50

TNSS [median (min-max)] 4 (0–12)* 0
STT (min) [mean ± SD] 7.8 ± 3.91* 4.33 ± 1.50

*p < 0.001. SD: Standard deviation.

normally distributed variables and the Mann-Whitney’s 146

U test for non-normally distributed variables. Differ- 147

ences between categorical variables were analyzed by 148

the Chi-square test. A P-value less than 0.01 was con- 149

sidered significant. 150

3. Results 151

The mean age was 38.18 ± 10.98 in the FM group 152

and 37.58 ± 10.37 in the control group. In terms of 153

age, there was no statistically significant difference be- 154

tween the groups (p = 0.614). In this study, all partici- 155

pants were female. 156

When the cases in FM and control groups were ex- 157

amined in terms of nasal symptoms (nasal congestion, 158

nasal discharge, nasal itching and sneezing), TNSS 159

was positive in 9 patients (20%) in the FM group. In 160

the FM group, the mean value of NSS was higher than 161

that of the control group (Table 2). 162

When all participants were examined in terms of 163

other nasal symptoms, in the FM group 20% (n = 9) 164

had a nasal bleeding, 71.1% (n = 32) had a nasal dry- 165

ness, 53.3% (n = 24) had a nasal foreign material feel- 166

ing, 62.2% (n = 28) had a postnasal drip, 13.3% (n = 167

6) had an anosmia, 8.9% (n = 4) had a nasal voice, and 168

75.6% (n = 34) had a headache history. These symp- 169

toms were not observed in the control group. There was 170

no positivity in the control group (p = 0.001). 171

The STT was carried out in all participants in this 172

study and the STT results were compared between the 173

groups. Average STT of the FM group was signifi- 174

cantly longer than that of the control group (Table 2). 175

4. Discussion 176

In our study we aimed to evaluate the coexistence 177

of FM and AR by NSS and the effects of inflamma- 178

tory changes on nasal physiology by STT in FM pa- 179

tients. The NSS scores and STT results we obtained in 180

our study suggested that FM and AR could be related 181
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with nasal symptoms. The studies on this issue have182

been generally conducted on rhinitis patients. In con-183

trary to these studies, we aimed at evaluating the un-184

derdiagnosed AR and nasal mucosal inflammation in185

FM patients.186

Despite significant advances in the etiology of FM,187

the exact etiology is still unclear. Abnormal peripheral188

and/or central pain mechanisms or both, together with189

genetic factors, are known to play a role in generalized190

and chronic pain experienced by FM patients [16,17].191

FM is considered to be a prototypical example of a cen-192

tral sensitization syndrome [17]. It is thought that in-193

creased release of neurotransmitters (serotonin, nore-194

pinephrine, norepinephrine reuptake inhibitors etc.) as-195

sociated with various pain have a role in the patho-196

physiology of the disease as a result of the said cen-197

tral sensitization in FM patients. Multiple additional198

transmitters besides serotonin and norepinephrine also199

are involved in pain processing. This includes gamma-200

Aminobutyric acid (GABA), cannabinoid receptors,201

substance-P, nerve growth factor and opiod recep-202

tors [18]. These pain mediators may sensitize im-203

portant nociceptor systems such as transient poten-204

tial channel, vanilloid subfamily member 1 (TRPV1),205

acid sensing ion channel (ASIC) receptors and purino-206

receptors (P2X3). Afterwards, tissue inflammation me-207

diators and nerve growth factors may stimulate these208

receptors and lead to fundamental changes in pain sen-209

sitivity [19]. The pathogenesis of FM is associated210

with autoimmune disorders where aberrant pain pro-211

cessing and immunoregulatory abnormalities are seen.212

In such disease, the immunologic signaling molecules213

such as ILs, cytokines, nerve growth factor (NGF),214

which is linked with rhinitis, TNF-α, and L-selectin215

are increased, which suggests that pathophysiology is216

related with the inflammatory response system [5].217

It is thought that many neurotransmitters and im-218

munologic molecule playing a role in the pathogen-219

esis of FM may be playing a role in the pathogene-220

sis of AR. For example, Ciprandi et al. [20] studies221

shows that serotonin serum concentrations were higher222

in AR patients out of pollen season than in control sub-223

jects; Khoo et al. [21] investigated the expression and224

function of acid-sensing ion channel-3 channels in AR.225

And they found that quantitative PCR on cDNA iso-226

lated from nasal biopsies from control and AR subjects227

demonstrated that acid-sensing ion channel-3 was sig-228

nificantly more highly expressed in AR (P < 0.02);229

König et al. [22] studies show that proinflammatory230

cytokines levels were elevated in AR patients.231

Ciprandi et al. [20] reported that AR patients, when232

compared to the controls, had higher serotonin serum233

concentrations out of pollen season, Khoo et al. [21] 234

studied the expression and function of acid-sensing ion 235

channel-3 channels in AR. They found that the quan- 236

titative PCR and cDNA isolated from nasal biopsies 237

from control and AR subjects demonstrated that acid- 238

sensing ion channel-3 was significantly more highly 239

expressed in AR (P < 0.02). König et al. [22] reported 240

that AR patients had an elevated proinflammatory cy- 241

tokines levels. 242

FM overlaps with some other systemic diseases such 243

as autonomic deregulation, neurological dysfunction, 244

sensory hypersensitivity and rhinitis [23]. 245

In a self-patients reports study, many allergic condi- 246

tions such as AR, atopic dermatitis, asthma bronchiole, 247

skin eruption due to drug or food were observed in FM 248

patients [24]. In the study, AR was seen in 9.4 % of FM 249

patients. In our study, the frequency of AR was found 250

to be 20%. The reason for this high rate may be due to 251

the use of a semi-quantitative assessment scale. 252

Cleveland et al. [25] examined 47 cases having ei- 253

ther seasonal or perennial AR or non-AR in a general 254

allergy clinic. They administered a questionnaire for 255

FM diagnosis and a performed physical examination 256

for tender points. They found that 91% of the patients 257

had a history of nasal congestion, 87% had nasal dis- 258

charge and 83% had postnasal drip. Forty-nine percent 259

of the patients had a history of chronic tiredness and 260

pain for at least three months. Eighty-seven percent of 261

the patients had a positive skin test but positive skin 262

tests alone did not correlate with the number of tender 263

points or criteria for FM. Cleveland et al. [25] stated 264

that rhinitis could be an important underdiagnosed fac- 265

tor associated with FM. 266

Rhinitis symptoms are present in approximately 267

70% of subjects with FM and chronic fatigue syn- 268

drome. Because only 35% to 50% have positive al- 269

lergy skin tests, nonallergic mechanisms may also play 270

a role. In order to better understand the underlying 271

mechanism, Baraniuk et al. [26] studied nasal lavage 272

in patients having FM and chronic fatigue syndrome. 273

They were found no differences in the basal secretion 274

of these markers of vascular permeability, submucosal 275

gland serous cell secretion, eosinophil and neutrophil 276

degranulation in nonallergic FM/ chronic fatigue syn- 277

drome subjects. However, they drew attention to the 278

fact that different studies were required to understand 279

the underlying mechanisms. 280

In the literature, there are a limited number of clin- 281

ical studies on the outcomes of surgical treatment in 282

chronic rhinosinusitis and concomitant FM patients. 283

Soler et al. studied patients having chronic rhinosi- 284
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nusitis and concurrent FM experience an improvement285

in quality-of-life (QOL) following endoscopic sinus286

surgery (ESS) and whether such an improvement as287

similar to that observed in patients without FM. They288

found that those with chronic rhinosinusitis and comor-289

bid FM had similar improvements in QOL after ESS290

when compare to those without FM [27].291

Under the light of the new information on the292

pathophysiology of idiopathic non-AR, Baraniuk and293

Zheng [28] stated that the incidence of chronic fatigue294

syndrome and FM could be high in these patients and295

physicians should be alert for coexistence of these dis-296

eases.297

In a study on the association between FM and298

rhinitis, Frieri and Argyriou [5] reported that clini-299

cians should attach importance to multidisciplinary ap-300

proach to increase treatment success in FM patients301

due to common points in the pathogenesis of FM and302

rhinitis.303

As stated above, there are studies handling coexis-304

tence of FM and AR and/or rhinitis in different ways.305

However, we could not find any study reporting the un-306

derlying mechanism clearly. The results we obtained307

in our study indicated a possible association between308

AR and FM but are far from elucidating the underlying309

mechanism.310

Some limitations of our study were: 1) the results311

presented are preliminary and the sample size was312

limited, 2) the absence of pathophysiological evalua-313

tion of nasal mucosa of the participants, 3) Evalua-314

tion of serum serotonin levels was not considered when315

the study was planned. Therefore serum serotonin lev-316

els were not studied. 4) the relate to disadvantages317

of the STT, which depends on the sensation of taste318

and, therefore, individual differences in taste sensation319

could affect the results.320

The strength of our study is the assessment of NMC321

and nasal symptom scoring in FM adult patients for322

the first time. Further studies are needed to clarify the323

exact mechanisms of the disturbing effect of FM on324

sinonasal mucosa in a larger cohort.325

5. Conclusion326

The results we obtained suggest that there is a high327

possibility of coexistence of FM and rhinitis as STT328

were longer and NSS were statistically longer in FM329

patients when compared to the health controls. It would330

not be proper to reach a final judgement since we had331

a limited number of patients and had no tissue samples332

and histochemical studies. As a result, coexistence of 333

AR and FM cannot be denied but we believe that com- 334

prehensive clinical studies should be conducted on this 335

subject. 336
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