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Although previous cross-sectional studies suggested significantly dysregulated immune
response in alexithnymia, there is a lack of longitudinal studies. We sought to determine
the reliability of the reported relationship between alexithymia and decreased immune
response in a longitudinal study. Thirty-eight healthy women who had participated in
a cross-sectional study were recontacted 1-year later. Of this sample, 26 were finally
included: 13 females who had been found to be alexithymic, and 13 females who
were classified as non-alexithymic under the 20-item Toronto Alexithymia Scale during
the first phase of the study. A year later, they were still healthy women without any
psychiatric disorders, their ages now ranging from 19 to 28 years old. Lymphocyte subset
counts (CD4, CD8), in vitro production of interleukin 1 (IL-1p), IL-2, IL-4, and IL-10 by
phytohemagglutinin stimulated peripheral blood lymphocytes, as well as serum cortisol
levels, were compared between women with and without alexithymia. One-year later,
alexithymic women still had significantly lowered in vitro production of IL-2 and IL-4, with
lowered IL-2/IL-10 ratio and a reduced percentage of CD4. This is the first ever published
study assessing cytokine production during a follow-up of alexithymics. Although our
results should be interpreted with caution due the small sample size, they suggest a
sustained reduction in both major type 1 and type 2 cytokines while the former seems to
be more affected. The potential long-term health impact, if any, is still to be determined.

Keywords: alexithymia, cytokines, immunity, psychosomatic medicine, psychoneuroimmunology

INTRODUCTION

Alexithymia is a clinical description coined by Sifneos (1) in 1972 from the Greek for lack (a),
word (lexis) and emotion (thymos) to mean “no words for feelings.” It is characterized by a set of
cognitive-affective deficits, notably inaccuracy in identifying and describing emotions; difficulty in
distinguishing between feelings and bodily sensations of emotional arousal; paucity of fantasies;
and an externally oriented cognitive style. Although it was initially associated with so-called
psychosomatic disease (2-4), alexithymia appears not to be specific to these diseases. It has been
observed in depressed mood, anxiety disorders as well as psychological trauma, dissociation, with a
particular attachment style (5, 6). Nevertheless, a stress-alexithymia hypothesis has been proposed
(7-11), with empirical evidence supporting the premise that alexithymic characteristics influence
the physiological stress response (9-11) and immunity (7, 8). Alexithymia has been associated
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with higher tonic or baseline levels of sympathetic activity and
lower sympathetic reactivity during acute stress (9-11) as well
as perturbation of the hypothalamo-pituitary-adrenocortical
(HPA) axes (12-14). These subjects may display a dissociation
between subjective and physiological stress responses. The
decoupling response between feeling state and physiological
arousal may increase alexithymic individualsrisk for stress
related illness (7-11). In this specific set of cognitive-affective
deficits there might be reduced or unnoticed reports of
stress coupled with impaired autonomic, neuroendocrine, and
behavioral responsivity. Indeed, alexithymics may be proned to
chronically impaired sympathetic and neuroendocrine (notably
HPA axis) activation during or prior to stress with impaired
immune response. Although there is a lack of study evaluating the
immune response during standardized stress test in alexithymics,
several studies at baseline exhibited impaired immunity in these
subjects (15-28).

In a cross-sectional study (17) comparing alexithymics vs.
non-alexythymics in a sample of healthy young women, we
observed that the alexithymic subjects exhibited significantly
decreased production of interleukinlf (IL-1p), IL-2, and IL-4 by
phytohaemagglutinin stimulated peripheral blood lymphocytes,
associated with reduced ratios of Th1/Th2 (IL-2/IL-10) and of
CD4/CDS8, as well as reduced CD4 percentages, regardless of
anxiety or depression levels. In this present study, we seek to
determine the reliability of the reported relationships between
alexithymia and decreased immune response. To this end, our
previous study was extended to include a follow-up assessment
1-year later.

MATERIALS AND METHODS

Participants and Procedure

The study sample was drawn from the same female university
students as in the cross-sectional study (17), and, as in the cross-
sectional study, all students participated at least 6 weeks before
or after their academic examinations. As before, the exclusion
criteria were the presence of current or lifetime experience of
any DSM-IV axis I disorder as assessed by the Mini International
Neuropsychiatric Interview (M.IN.L) (29); any autoimmune
or inflammatory disease; recent influenza or recent infectious
disease (within the past 4 weeks); and the use of any psychotropic,
anti-inflammatory or immunosuppressive medications during
the past 4 weeks as evaluated by medical report and examination.
Subjects had to stop drinking and also abstain from caffeine for
at least 3 days before coming to our laboratory. As 1-year earlier,
the blood sample was collected for each woman during the luteal
phase of their menstrual cycle. The dates of their periods and the
length of their cycles were requested to summon them during the
luteal period of their menstrual cycle.

For this 1-year longitudinal study, we recalled only those who
had measurements of cytokine production, i.e., the 38 healthy
young women (18 alexithymic and 20 non-alexithymic) who
were recruited during the research carried out in 2004-2005
(17). A year later, participants were still healthy female university
students, with ages now ranging from 19 to 28 years old. Of
this sample, only 28 women attended 1-year later. Seven could

not be recalled by phone or mail, two refused to come, and one
failed to attend for her appointment. Of the 28 subjects, two
met the exclusion criteria. One was under corticosteroid therapy
and the other was suffering from inflammatory disease (with a
CRP of 34). A total of 26 subjects were included 1-year later
from the initial sample of 38. Among this sample, 13 had been
initially diagnosed as alexithymic and 13 as non-alexithymic.
The assessment of alexithymia was performed only at baseline.
Subjects were included again 1-year later (CP). The investigator
(CP), in a double-blind study (i.e., the investigator as well as the
participants were blind to the TAS-20 scores during the entire
study), gave all participants a written and oral explanation of the
study. The research was approved by the Paris-Hospital Hotel
Dieu Ethics Committee. All participants agreed to participate in
this study, gave their written informed consent, and received 20
euros compensation.

Assessment Tools

The absence of a current/past major depressive episode, anxiety
disorders or any other psychiatric disorders according to DSM-
IV was assessed again, using the M.ILN.I. (29, 30). It is a tool
for assessing major diagnostic disorders according to DSM-IV
criteria. It is a semi-structured interview. It was administered
to the participants by the same evaluator (CP) who was trained
in its use. The Hospital Anxiety and Depression Scale (HADS),
a well-validated 14-item self-screening questionnaire (31), was
used to assess rates of anxiety symptoms (HADS subscale for
anxiety: HADS-A) and depressive symptoms (HADS subscale
for depression: HADS-D). Because tobacco smoking is known to
inhibit expression of certain cytokines (32), the Fagerstrom Test
for Nicotine Dependence (FITND) (33) was used to evaluate use
of nicotine. Note that in the cross-sectional study, alexithymia
was rated using the French translation of the 20-item Toronto
Alexithymia Scale (34, 35) and only non-alexithymics (TAS-
20<44) and alexithymics (TAS-20>56) were initially recruited
according to the TAS-20 (34) cut-off scores established for
French-speaking samples (35) while sub-alexithymics were
excluded (17). They were called back a year later to participate
in this study. In the cross-sectional study, alexithymia was
indeed considered as a categorical variable. The TAS-20 is a
three-factor scale, namely, difficulty identifying feelings (DIF),
difficulty describing feelings (DDF), and externally oriented
thinking (EOT) (34, 35).

Biological and Immunological

Measurements
After an overnight fast, blood samples were collected in
heparinized tubes between 8:00a.m. and 9:00a.m. and
immediately transported to the laboratory. To determinate
the WBC subset counts, the total number of WBC and leukocyte
differential counts were calculated with a Coulter counter
(CELL-DYN 4000; ABBOTT). Enumeration by flow cytometry
with FACS count (Becton Dickinson) included the following
cells: two types of T cell subsets CD4, CD8.

Serum levels of cortisol were measured using a competitive
enzyme immunoassay which was performed entirely within the
ST ATIA-PACK CORT (Tosoh Bioscience).
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Assessment of Cytokine Production by
PHA-Stimulated Lymphocytes

Lymphocytes were separated on a 25 ml Ficoll layer, cushioned
by a 5 ml RPMI 1640 culture medium. This was done by spinning
for 20min at 1,200 rpm (g) in a Hereaeus centrifuge with
swing out buckets at 4°C. Lymphocytes which were collected
at the interface were washed twice in culture medium before
being counted for viability using the Trypan blue dye exclusion
test. Viability was usually well above 90%. 5 x 10 cells /ml
were then cultured in 25ml ventilated culture flasks (Costar,
or equivalent) in a Fetal Calf Serum (FCS) supplemented
culture medium, at 37°C in a 5% CO, humid incubator, in the
presence of phytohemagglutinin A (PHA P, Wellcome) at a final
concentration of 2.5 pg/ml; for 48 h. All cultures were performed
in RPMI 1640 with Glutamax (Gibco Life sciences) supplemented
with 1% sodium bicarbonate, 1% penicillin streptomycin (both
from Gibco), and 25 pl/500ml mercaptoethanol (Sigma).
This culture medium was itself supplemented with 10% heat-
inactivated FCS. At the end of this period, culture supernatants
were harvested by lymphocyte centrifugation and kept at —20°
until ELISA assay. Commercial kits (R&D Systems, France) were
used for all ELISA assays. Samples were tested in duplicate in the
same assay. Inter- and intra-assay variabilities were always <10%.
The lower limit of detectability was 1 pg/ml for IL-1p, 7 pg/ml for
IL-2, 0.03-0.22 pg/ml for IL-4, 3.9 pg/ml for IL-10.

Data Analyses

Data were analyzed using SPSS (27.00) software. The data
were examined for normal distributions with the Shapiro-
Wilk test. For normal distributions, t-tests were used. In the
absence of normal distributions non-parametric tests (Mann
and Whitney Wilcoxon) were performed. Most parameters were
normally distributed with the exception of cytokine production.
Differences in cell counts and serum concentrations of cortisol
were determined using t-tests; for cytokine production, Mann
and Whitney Wilcoxon tests were used according to the
distribution. The results are presented as mean =+ standard
deviation. The effect size r was calculated for Wilcoxon tests (case
of independent two-samples test), and Cohen’s d for ¢-tests. The
r-value varies from 0 to close to 1. The interpretation values
for r commonly in published litterature and on the internet are:
0.10-<0.3 (small effect), 0.30-<0.5 (moderate effect), and >0.5
(large effect).

RESULTS

Sociodemographic and Psychopatholical
Data

There were no differences in the sociodemographic and
psychopathological characteristics (age, HADS subscales for
anxiety and depression, or the rate of alexithymia) for the
subjects lost to follow-up compared to the 26 subjects who were
included both in the cross-sectional study and 1-year later in the
longitudinal study.

One-year later, there was still no difference between
alexithymics (#n = 13) and non-alexithymics (n = 13) regarding

age (21.08 vs. 21.92; p = 0.42) and none of the subjects were
suffering from tobacco addiction according to the Fagerstrom
test. What is worthy of note is that there were no longer any
differences (see Table 1) between the two groups in terms of the
HADS subscale for anxiety (HADS-A, p = 0.28) or the HADS
subscale for depression (HADS-D; p = 0.42).

Immunological Measures

As shown in Table 2, compared with the non-alexithymics, the
alexithymic subjects still had significantly lowered percentages
of CD4+ T cells (p = 0.039; Cohen’s d was of 0.882, 95% CI
[0.066-1.681]) 1-year later. On the other hand, although there
was no longer any significant difference, there was a tendency
toward decreased CD4/CDS8 levels in alexithymic subjects (p =
0.1). We did not observe, 1-year later, any significant differences
in terms of the percentage of lymphocytes or the neutrophil-to-
lymphocyte ratio (see Table 2).

One-year later, the alexithymic group still exhibited
significantly reduced production of IL-2 and IL-4 PHA-
stimulated lymphocytes (all p-values <0.034; see Table 3) with
moderate effect size (respectively r = 0.425 and r = 0.420). In
addition, in comparison with the non-alexithymics, alexithymics
still had lowered IL-2/IL-10 ratio (p = 0.037) but there was no
longer any significant difference concerning in vitro production
of IL-1B (see Table 3).

Associations Between Immune Parameters
and HADS Subscale Scores

Decreases in IL-2, IL-4 productions, and CD4 percentage were
strictly independent of anxiety and depression rates, as there were
no more significant differences between the two groups given the
HADS scores for anxiety and depression (see Table 1).

Cortisol Measures
There were still no significant between-group differences in
serum cortisol levels (see Table 2).

DISCUSSION

In line with our previous cross-sectional study (17), healthy
women who were diagnosed as alexithymic according to the
TAS-20 scale still had lowered in vitro production of IL-2 and
IL-4 with lowered IL-2/IL-10 ratio and reduced percentage of
CD4 1-year later. Besides, there were no longer any differences
between alexithymic and non-alexithymic groups regarding
rates of anxiety and depression. These results also confirm the
analyses performed a year earlier (17), showing a significant
reduction in IL-2 and IL-4 production in alexithymic women
regardless of anxiety and depression. These results seem to
suggest a specific immunosuppressive effect of alexithymia on
Thl and Th2 cytokine productions regardless of anxiety and
depression. Type 1T helper (Thl) cells produce interferon-
gamma, interleukin (IL-2), and tumor necrosis factor (TNF-f)
which induce macrophage activation and induce cell-mediated
immunity, whereas type 2 cells produce IL-4, IL-5, IL-10, IL-13,
and promote humoral immunity (36). It could be argued that the
lowered IL-2/11-10 production and the decreased percentage of
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TABLE 1 | Scores of HADS for anxiety and depression of alexithymic women vs. non-alexithymic women (1-year later).

Characteristics Alexithymic women Non-alexithymic women Analysis
Mean (S.D) Mean (S.D) t ddl P
n=13 n=13
HAD depression 1.85 (1.99) 1.31(1.37) t=-0.93 24 p=0.42
HAD anxiety 5.31(2.29) 4.08 (3.38) t=-125 24 p=0.28

S.D., standard deviation; HADS, hospital anxiety depression scale.

TABLE 2 | Immunological characteristics and serum levels of cortisol of alexithymic women vs. non-alexithymic women who were recalled and included (1-year later).

Characteristics Alexithymic women Non-alexithymic women Analysis
Mean (S.D) Mean (S.D) t ddl P
n=13 n=13

Cortisol 219.31 (72.44) 248.31 (58.69) t=1.12 24 p=0.27
Polynuclear (cells/mm3) 3546.20 (213.45) 3123.07 (115.91) t=-0.63 24 p=0.70
Polynuclear % 53.76 (9.67) 55.06 (7.14) t=0.39 24 p =0.70
Lymphocytes (cells/mm®) 2138.50 (442.6) 1969.20 (540.65) t=-0.83 24 p =0.38
Lymphocytes % 36.40 (8.96) 35.28 (7.37) t=-0.35 24 p =078
Teells (CD3+) (cells/mmd) 1645.77 (374.33) 1600.15 (520.75) t=-025 24 p =0.80
T cells (CD3+) % 76.85 (7.65) 81.31 (5.79) t=1.67 24 p=0.11
CD4+ T cells (cells/mmq) 991.85 (246.69) 1029.61 (383.24) t=0.29 24 p =077
CD4+ T cells % 46.08 (5.96) 51.69 (6.75) t=225 24 p = 0.039
CD8+ T cells (cells/mm?) 590.69 (145.12) 511.07 (169.29) t=1.28 24 p=0.21
CD8+ T cells % 27.54 (4.42) 26.46 (5.56) t=-0.55 24 p=0.59
CD4/CD8 ratio 1.72 (0.36) 2.06 (0.62) t=1.783 24 p =0.10
Neutrophiles/Lymphocytes 1.67 (0.90) 1.63 (0.56) t=-0.12 24 p =0.90

CD4 still suggest a more pronounced reduction of Th1 immunity.
In previous reports (7, 8), we hypothesized that alexithymia
was associated with a predominance of depressed cell-mediated
immunity and a Th1/Th2 ratio skewed toward Th2 response.
Nevertheless, we must also recognize that Th2 response is still
impaired 1-year later, even if it is to a lesser degree.

One-year later, we did not find any significant IL-1f in vitro
production difference between groups. The fact that IL-1p was
no more diminished 1-year later could be due to the smaller
sample size (26 subjects 1-year later vs. 38 subjects during the
cross-sectional study when considering cytokine production) and
perhaps to the fact that this cytokine is less specific to the immune
dysregulation observed in alexithymia.

To our knowledge, this is the first longitudinal study ever
published assessing the immune parameters (notably cytokines)
in alexithymics compared to non-alexythymics.

Temoshok et al. (18) found, in a basic sample of 200 HIV-
infected subjects, a significant association between alexithymia
and lower stimulated production of HIV-MIP-1a. MIP-1a is the
chemokine macrophage inflammatory protein which is known
to play a key role in the protection from infection (37) and to
stimulate macrophages to secrete pro-inflammatory cytokines
(38). Also, McIntosh et al. (15) observed, in a sample of HIV
survivors, a higher HIV viral load in alexithymic subjects (n =
93) comparatively to non-alexithymic subjects (n = 74). These

results combined with ours suggest a decreased immune response
in subjects afflicted with alexithymia.

A brief review of the literature shows that most studies
evaluating immunity in alexithymics are based on immunocyte
counts or on the measurement of circulating levels of cytokines.
Several other authors found decreased immunity in alexithymics
in cross-sectional studies.

Todarello et al. (21, 22) and Dewaraja et al. (20) found that
individuals with alexithymia had lower counts of numerous
lymphocytic subsets. In a categorical approach, Dewaraja et al.
(20) observed significantly reduced cytotoxic natural killer
subsets (CD57-CD16+ cells) in healthy men with alexithymia
compared to men without alexithymia. In a sample of patients
who were unaware that they are suffering from cervical dysplasia,
Todarello et al. (21, 22) found significantly diminished levels
of almost all lymphocyte subsets (CD2, CD3, CD4) in patients
with alexithymia.

When considering serum cytokine levels, results are still
contradictory. For instance, Mandarelli et al. (16) observed
significantly lowered serum levels of IL-4 and Il-6 in alexithymic
(n = 22) compared to non-alexithymic (n = 37) patients
undergoing upper endoscopy, regardless of stress, anxiety, and
depression. In 24 male and female patients suffering from
Somatoform Disorder (SFD), Pedrosa Gil et al. (19), found a
significant negative correlation between alexithymia and serum
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TABLE 3 | Cytokines produced by PHA stimulated lymphocytes (1-year later).

Characteristics Alexithymic women Non-alexithymic women Analysis
Mean (S.D) Mean (S.D) w V4 P
n=13 n=13

IL-18 142.89 (170.58) 83.87 (91.49) W =152.00 —-1.20 p=0.23
IL-2 46.62 (68.89) 325.23 (459.96) W =130.00 —-2.12 p =0.034
IL-4 0.08 (0.19) 0.43 (0.59) W =140.00 —2.14 p =0.032
IL-10 43.55 (31.71) 57.41 (73.25) W =175.50 0.00 p=10
IL-2/IL-10 1.30 (1.35) 7.11(7.85) W =110.00 —2.09 p =0.037

For technical reasons, one aliquot was missing for IL-2 (n = 25). S.D, standard deviation; PHA, phytohemaglutinin A; IL, interleukin.

levels of IL-2 receptor while they observed significant positive
correlations between alexithymia and serum levels of IL-6, IL-
10, and Immunoglobulin E. These authors suggested that patients
suffering from SFD with clinically significant alexithymia exhibit
a reduction in Thl-mediated immune function and an increase
in the activation of the Th2 immune function. In a preliminary
study (28), we observed a significant positive correlation between
serum levels of IL-4 and alexithymia; however we found the
opposite result when we studied in vitro production of IL-4 by
phytohaemagglutinin stimulated peripheral blood lymphocytes.

As we stated before (17), analysis of the results in terms of
circulating levels of cytokines remains complex. Cytokines derive
primarily from a range of synthetic sources: the immune system,
the adipocytes (39), the intestinal mucous membrane and at
much lower levels (due to the blood brain barrier) from the
central nervous system (40). Moreover, the circulating levels of
cytokines are not always congruent with their in vitro production
(41) (see also the Limitations section).

Other studies have observed increased serum levels of pro-
inflammatory cytokines in alexithymia. Bossu et al. (25) observed
a strong significant correlation between IL-18, a member
of the IL-1 family, and alexithymia amongst patients with
right hemisphere lesions after acute stroke. Vadaca et al. (26)
found a significant positive correlation between TNFa, IL-
6, and alexithymia in patients with lupus erythematosus and
rheumatoid arthritis (RA); Bruni et al. (27) observed a significant
correlation between serum levels of TNF and alexithymia in RA;
and Uher et al. (23) observed a significant positive correlation
between cerebrospinal fluid levels of IL-8 and alexithymia and
anxiety in non-inflammatory neurological disorder.

From all these studies, two broad models can thus be
identified: an overall decrease in immunity with a more or
less well-preserved Th2 immunity, and an acute-phase proteins
reaction (42, 43) with increased levels of pro-inflammatory
cytokines (IL-1, IL-6, TNF). The first model seems to reproduce
the effects of subchronic stress on immunity: suppressing or
dysregulating innate and adaptive immune responses by altering
the Type 1-Type 2 cytokine balance, inducing low-grade chronic
inflammation, and suppressing both the numbers and the
function of immunoprotective cells (44). Segerstrom and Miller
(45) in a meta-analysis found that chronic stressors such as
dementia care-giving, living with a handicap or unemployment

were associated with suppression of both cellular and humoral
measures. Natural and specific immunity were negatively
affected, as were Thl (e.g., T cell proliferative responses) and
Th2 (e.g., antibody to influenza vaccine) parameters except
for antibody to latent virus (45). The second model seems
to be similar to the assumed immune activation observed in
patients with major depression characterized by an increase
in pro-inflammatory cytokines that seems to correlate with
severity of illness and measures of hypothalamic-pituitary-
adrenal (HPA) axis hyperactivity (46, 47). It is also characterized
by a switch of the pro-inflammatory and anti-inflammatory
cytokine balance toward a pro-inflammatory imbalance with
accompanying altered cell-mediated immunity (48). From their
results, Honkalampi et al. (24) suggest that there may be some
difference in the mechanism leading to proinflammatory states
when comparing depression and alexithymia, i.e., alexithymic
individuals may have a weakened anti-inflammatory buffer
capacity, whereas those with depression appear to show a
pronounced proinflammatory state. It is also known that in
some chronic diseases, such as chronic low back pain and
fibromyalgia syndrome, alexithymic patients have higher scores
of pain intensity and perception than non-alexithymic ones (49).
This could be related to the cytokines’ burden. Marchi et al.
(49) demonstrated that alexithymia plays a more important role
in influencing pain, regardless of the presence and severity of
comorbid anxiety or depression.

Because, we failed twice (17) to find any significant increase
in pro-inflammatory cytokines such as IL-1B, our results in
young healthy women are in line with the first model. However,
our results reflect the state of the immune system and do not
necessarily reflect the neuroimmunomodulation process and
what is happening in the nervous system. Alexithymic status
seems to decrease immune response, particularly in terms of
Thl immunity (and to a lesser extent Th2) when considering
the production of certain cytokines (IL-2, IL-4, and IL-10) for a
long period.

Are alexithymics, because of their inability to express and
recognize their emotions, more prone to subchronic stress?
Subchronic unnoticed emotional distress in healthy women with
alexithymia may be associated with impaired immunity and
higher physiological stress responses as stated in the stress-
alexithymia hypothesis (9, 10). Are the two models mentioned
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above two sides of the same coin? Is the activation of pro-
inflammatory cytokines a compensatory mechanism of overall
weakened immunity, or is it a totally different mechanism
observed in patients prone to develop autoimmune disease?
It should also be remembered that chronic stress has been
also associated with increased pro-inflammatory cytokines while
decreasing the anti-inflammatory ones (50). For instance,
Miller et al. (51) reported a diminish capacity of a synthetic
glucocorticoid hormone to suppress in vitro production of the
pro-inflammatory cytokine interleukin-6 in subjects afflicted
with chronic stress.

LIMITATIONS

Our study population consisted of young healthy women, which
might explain the difference from some other studies, since it has
been reported that age (52), gender (53), and disease (45) (such
as inflammatory response) change immune response.

We only assessed in vitro cytokine production, which provides
useful information regarding the functioning of the immune
system (39) but is closely related to the activation of the
peripheral immune system. Moreover, several studies (40) have
reported discrepancies between cytokine levels and cytokines
produced by lymphocyte activation. For instance, Steptoe et al.
(41) report robust effects for increased levels of circulating IL-
6 and IL-1p following acute stress while the stimulated cytokine
production was less consistent.

The small size of the sample requires that our results be
interpreted with caution, and also requires that this longitudinal
study be replicated on a larger scale.

CONCLUSION

To our knowledge, this is the first ever published study assessing
cytokine production 1-year later in alexithymics. In line with
previous research, our finding that the relationship between
alexithymia and decreased production of cytokines is maintained
over a 12-month period corroborates the notion that immune
function is impaired for a longer period than for non-alexithymic
subjects. One-year later, alexithymics still exhibited significant
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