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ABSTRACT
The aim of this study was to examine the lymphocyte phenotype in fibromyalgia (FB) patients.

Nineteen patients [18 females, 1 male] who met the ACR classification criteria for FB were
recruited into the study. The florescence of leukocytes was measured using Ortho Cytotron
Absolute flow cytometer. Ortho-mune monoclonal antibodies [OK-Combo-Tests] were used for
determination of the following antigens: CD3/CD19, CD3/HLA-DR, CD4/CD8, CD45RA/CDA4.
Serum IgE was established with ELISA [Merck, Germany].

There were no differences in percentage of CD3, CD19, CD4, CDS8, CD3/HLA-DR and
CD4/CD45RA cells as compared to healthy controls. We found a negative correlation between
CD4 and CDg, CD3DR and IgE, CD8 and IgE concentration. The positive correlation between
CD3 and CD3DR, CD3DR and CDS8 was observed.

The inhibitory effect of CD8+ cells subpopulation on B-cells and thereby on IgE production
in patients aftlicting for allergy has been already observed. Moreover, the symptoms to allergy
has been found in about 50% of our patients. Taken together the data thus far obtained present a

coexistence of symptoms of allergy and FB.

INTRODUCTION
Primary fibromyalgia syndrome [PFS] is characterized by widespread pain and tenderness on
physical examination in multiple musculoskeletal structures [tender points], frequently
accompanied by fatigue, stiffness, nonrestorative sleep and other vegetative and functional
symptoms (12, 30, 31, 34). The pathogenesis of PFS is unclear. Morphological, biochemical and
physiological changes have been found in a large number of studies and the deviation from
controls was observed with respect to: serotonin metabolism (22, 27, 32, 35), norepinephrine,
epinephrine and dopamine metabolism (25), levels of substance P (33), levels of somatomedin C
(2), function of autonomous nervous system (9) or the function of hypothalamus-pituitary-
adrenal axis (7, 16). There are also few reports of immunological disturbances in patients with
PFS. Hader et al. for example found a defect in the interleukin-2 pathway (13), Bengtsson et al.
(1) and Klein et al. (15) determined the titres of different autoantibodies in serum of PFS

patients. Caro has detected immunoglobulin G deposition at dermal-epidermal junction of sun-
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exposed skin in 76% of PFS patients (5), Meske-Brand et al. observed a significant increase in -
total IgE (17). In the study of Peters and Wallace about half of 16 fibromyalgia patients had
immune regulatory abnormalities characterized by elevated T-helper cell levels, 11-2 and
interferon alpha (19). Russell et al. has recently identified a subset of primary PFS patients [10 of
32] falsely expressing the B-cell marker [CD19] on their CD5 positive cells (26). The aim of the
present study was to analyse the lymphocyte phenotype in patients with primary fibromyalgia

syndrome.

MATERIAL AND METHODS
Patients: Nineteen patients with fibromyalgia [18 females, 1 male] who fulfilled the diagnostic
criteria of American College of Rheumatology (34) were randomly recruited to the study. The
mean age was 41 + 8 years frange 28-65]. None of the patients suffered from any specific
rheumatic disease and other diseases associated with muscle pain. To ensure it, a blood sample
from each patient was analyzed for hemoglobin, erythrocyte sedimentation rate [ESR], blood cell
count, rheumatoid factor and C-reactive protein [CRP]. The patients had experienced symptoms
for a mean period of 6 + 4 years [1-11 years]. Tender points at 9 bilateral sites, as proposed by
ACR were also examined with Fischer's dolorimeter with a rubber surface and a cross sectional
area of approximately 0.95 cm? (11). The pain tolerance was measured in kg. All patients were
asked about pain intensity, morning stiffness, fatigue, anxiety, vegetative and functional
symptoms.

Nine examined patients showed the symptoms of atopic allergy [allergic rhinitis - 2, atopic
dermatitis - 4, alimentary allergy -2, drug intolerance 1]. To confirm the diagnose of atopy, skin
prick tests to a group of 16 common allergens (in the presence of a positive histamine control and
a negative vehicle control) were performed. Total serum IgE concentration was determined using
an ELISA technique [Merck Germany].

Immunological studies: For evaluation of the percentages of lymphocytes, whole blood was
directly stained for 30 min in cold place (4°C) with two - color immunofluorescent reagents.
Next, blood was treated with Ortho lysing selution for 10 min, and lymphocytes were measured
using Otho Cytoron Absolute flow cytometer. Ortho-mune Monoclonal antibodies [OK-Combo-
Tests] were used for detection of the following molecules: CD3/CD19 [T/B lymphocytes],
CD3/HLA-DR [T lymphocytes/activated cells], CD4/CD8 [T helper/T suppressor and cytotoxic
lymphocytes], CD45RA/CD4 [subpopulation of T helper lymphocytes, helper-inducer].

The control group consisted of 12 [10 females and 2 males] healthy individuals [no
fibromyalgia or heavy illnesses symptoms] and was recruited from the hospital staff. The median

age was 35 + 8 years [range 25-51]. Statistical analysis was performed using the Spearman'’s test.

RESULTS
The mean value of tenderness for all by ACR - 1990 proposed tender points was 1.71 kg = 0.53

[discriminatory value using Fischer's dolorimeter is 3 kg]. The typical vegetative and functional
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symptoms like fatigue, sleep disturbances, headache, Raynaud's like phenomenon, paresthesia or
sicca symptoms were very common in the fibromyalgia group and seldom in the control group.
The total number of lymphocytes in fibromyalgia patients did not differ from the control group.
We found no differences in either T-cells [CD3+] or B-cells {CD19+] percentages in the
analyzed group of patients as compared to healthy controls [Table 1]. Moreover, the percentage
of T-helper [CD4+] and T-suppressor/cytotoxic [CD8+] cells was found within the normal
values [Table 1]. We observed slight decrease in the CD4+/CD8+ ratio as compared to the
control group [1.2 + 0.3 vs. 1.4 £ 0.3], however these changes were not statistically significant.
The percentage of activated T-cells [CD3+HLA-DR+] and helper-inducer T-cells
[CD4+CD45RA] were found to be unchanged in comparison with healthy donors [Table 1].

Table 1. Percentage of different types of lymphocytes in blood of 19 primary fibromyalgia

patients
Fibromyalgia patients Normal Range

CD3+ 72.6 £ 6.1% [62.4 - 82.4%) 75+ 5%
CD3+HLA-DR+ 34+2.1%[1.3-10.1%)] 5+ 3%
CD4+ 40.3 +6.5% [28.4 - 53.7%)] 44 + 8%
CD4+CD45RA+ 12.7+7.0% [5.4 - 31.1%)] 16+ 5%
CD8+ 29.6 £ 7.1% [15.0 - 42.7%)] 27+ 7%
CD19+ 10.5+4.7% [3.1 - 19.5%] 10 £ 5%

Table 2. Correlation coefficients between percentage of lymphocyte subpopulations in blood and

IgE concentration in serum

CD3 CD3DR CD4 CD4/45 CD8 CD19
CD3 1
CD3DR 0.5661 1
CD4 0.1373 -0.3888 1
CD/45 0.3180 -0.0034 0.5916 1
CD8 0.2738 0.5462 -0.6279 -0.3359 1
CD19 -0.3903 -0.3228 0.0532 0.2545 -0.2994 1
IgE -0.331 -0.6520 0.1826 -0.2762 -0.7152 0.2513

In 7 of 19 patients [37%] the total serum IgE levels were higher than 20 U/mL. The mean level
of serum IgE in fibromyalgia patients was increased compared to controls [42 £ 15 vs. 19+ 11
U/mL]. We did not find any correlation between lymphocytes phenotype as well as IgE serum
level and disease duration [data not shown]. There was indeed a correlation between CD3+HLA-
Dr+ and CD3 cells, CD4+CD45R A+, and a negative correlation was observed between CD4+

and CD8+ cells [Table 2]. Moreover, we found a negative correlation between IgE concentration
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and the number of CD8+ cells [r=0.7152, P <0.05, Table 2] and IgE and CD3+HLA-DR+ cells
[r=0.652, P <0.05, Table 2].

DISCUSSION
Since etiopathogenesis of fibromyalgia remains unknown, a number of hypotheses has been
developed to understand its etiology. Fibromyalgia is a stress-related disorder. Therefore, a role
of central nervous system [CNS] has been considered (3, 10). The CNS involvement may be
responsible for abnormal perception of pain in the absence of recognizable peripheral tissue
injury. Accordingly, a number of different neurotransmitter abnormalities have been recently
identified in fibromyalgia patients. For instance, low serum level of tryptophan (23), low serum
serotonin (22, 27) as well as increased cerebrospinal fluid {CSF] level of kynurenine (21) have
been detected. Serotonin deficiency can cause an increase of substance P content in CSF
amplifying the perception of pain (8) and in the study of Vaeroy and Russell substance P has
been found increased in CSF of fibromyalgia patients (24, 33). The modulating effect of
substance P is also known to influence the function of the hypothalamic-pituitary-adrenal axis
(14, 18). There are published evidence indicating that substance P can stimulate lymphocytes to
enhanced II-2 production (4, 20) and it has been found that natural killer (NK) cell activity is
abnormal in fibromyalgia patients (28), although they did not have fewer NK than controls. It
was of interest to note that the activity of NK is regulated by monocytes which secrete NK cell
cytotoxity effector in response to the concentration of serotonin. Taken together, it seems that
besides CNS involvement, the immunological system may also be affected. In our study we
found CD8+ cells to be slightly decreased. Similarly to allergy, IgE serum level was found to be
increased. Moreover, a negative correlation between the number of CD8+ cells and IgE
concentration was established in the present study.

The higher total serum IgE levels in fibromyalgia patients have been observed previously
but the majority of them did not present the clinical symptoms of atopic allergy (17,29). On the
other hand in the study of Cleveland, 38% of patients with chronic rhinitis fulfilled the ACR
criteria of fibromyalgia (6). In conclusion the data thus far obtained may suggest a role of allergy
and immunological disturbances in the pathogenesis of fibromyalgia. Future studies are required

i.e. on the patients with atopic allergy or allergic symptoms.
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