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INTRODUCTION

Prolactin’s (PRL) physiopathologic role knowledge has
shown a remarkable development concerning immunology.
Immune function depends on the biological activities of
numerous messengers termed cytokines. Cytokines play
a role not only in host defense, but also in a variety of nor-
mal physiologic and metabolic processes, across a broad
range of tissues.
There is conclusive scientific evidence of prolactin’s func-
tions as a cytokine (1-5). Prolactin is thymogenic and
thereby influences immune cells’ proliferation and differ-
entiation. Prolactin-specific receptors have been identified
on B and T lymphocytes, monocytes, and natural killer
cells. There is a structural homology between receptors
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PURPOSE. To evaluate basal serum prolactin levels in patients with HLA-B27-associated uveitis.
METHODS. Prospective, nonrandomized comparative trial. Thirty-three patients with HLA-
B27-associated uveitis and 30 age- and sex-matched healthy control subjects were included.
Age, systemic disease, treatment, and uveitis activity were recorded for comparative analy-
sis between groups. Fourteen out of 23 patients with arthritic disease had ankylosing spondyli-
tis. Basal serum prolactin levels were determined by electrochemiluminescence immunoassay
on a Modular Analytics E170 analyzer. 
RESULTS. Prolactinemia was significantly higher (mean=15.84 ng/mL) in patients vs controls
(mean=11.50 ng/mL) (p=0.026). Subgroup analysis revealed prolactinemia in arthritic dis-
ease patients (mean=17.21 ng/mL) significantly higher than controls (mean=11.50 ng/mL)
(p=0.009) and in ankylosing spondylitis (mean=17.65 ng/mL) vs controls (mean=11.50 ng/mL)
(p=0.006). No correlation was found between prolactinemia and systemic treatment. Pro-
lactinemia did not correlate with disease activity. Autoimmunity features also correlated
with higher prolactinemia (mean=17.26 ng/mL) vs controls (mean=11.50 ng/mL) (p=0.015).
CONCLUSIONS. These results suggest the role of serum prolactin levels in HLA-B27-associ-
ated uveitis pathogenesis and its subgroups. There was no correlation with disease activ-
ity. (Eur J Ophthalmol 2008; 18: 929-33)
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for PRL and for interleukins 2 and 6. Lymphocytes have
also been shown to secrete a prolactin-like substance. It
has been proven that hypophysectomized rats are im-
munocompromised and PRL introduction can restore their
immune function (3). Cyclosporin A competes directly for
prolactin binding sites on human lymphocytes. It also
stimulates prolactin production. Both these mechanisms
are responsible for cyclosporin A induced hyperpro-
lactinemia and immunosuppression. 
Dopaminergic agonists that suppress serum prolactin
have been enrolled on clinical trials for autoimmune dis-
ease treatment and organ transplant rejection prevention
(2, 3). 
Abnormal serum prolactin levels are related to many im-
munologic diseases: systemic lupus erythematosus, au-
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toimmune uveitis, thyroid disease, Reiter syndrome,
rheumatoid arthritis, psoriatic arthritis, juvenile chronic
arthritis, Sjögren syndrome, scleroderma, dermatomyosi-
tis, multiple sclerosis, and Behçet syndrome, among oth-
ers (1-6).
Prolactin shows biphasic nature of immunomodulatory ef-
fect: hypoprolactinemia and hyperprolactinemia can both
lead to immunocompromise (3). 
The relation of HLA-B27 and spondyloarthropathies is one
of the strongest associations known between HLA and ill-
ness (7). HLA-B27-associated anterior uveitis is the most
commonly diagnosed cause of anterior uveitis and nonin-
fectious uveitis in general, accounting for 18–32% of all
anterior uveitis cases in western countries (7-9). The pres-
ence of HLA-B27 has also been shown to be a predictor
of anterior uveitis severity (10).
Antinuclear antibodies (ANAs) are autoantibodies directed
against nuclear specificities, such as deoxyribonucleic
acid or small nuclear ribonucleoproteins. ANAs serve as
helpful diagnostic markers in a number of autoimmune
diseases, although it lacks specificity. The indirect im-
munofluorescence ANAs test provides a highly sensitive
screening technique for ANAs detection and is the
method of choice for screening of autoimmune disease.
This study was designed to address whether patients with
HLA-B27-associated anterior uveitis, or its subgroups,
had abnormal basal prolactinemia. Such understanding is
essential with the advent of cytokine-targeting therapies
in the clinic (11).

METHODS

In this prospective, nonrandomized, comparative single-
center trial, 33 patients with HLA-B27-associated uveitis
followed as outpatients in our uveitis department were en-
rolled.
Patients were classified in subgroups according to sys-
temic disease: patients with HLA-B27-associated arthritic
disease vs patients with HLA-B27-associated nonarthritic
disease. 
Arthritic disorders found in the patient group included
ankylosing spondylitis, overlap connective tissue disease,
juvenile chronic arthritis, psoriatic arthritis, rheumatoid
arthritis, and relapsing polychondritis. 
Topical and systemic treatments as well as ocular disease
activity were recorded for further analysis.
Patients presenting with positive antinuclear antibodies

test (titer ≥1:160 by indirect immunofluorescence tech-
nique) were recorded for comparative analysis with the
control group. 
A group of 30 age- and sex-matched healthy subjects
was used as control. 
Exclusion criteria for both the patient and control groups
included pregnancy, nursing, endocrinologic disease such
as neoplasia (namely breast cancer or pituitary tumors),
hypothalamic and pituitary stalk disease, primary hy-
pothyroidism, chronic renal failure, cirrhosis, immunologic
disease, seizures, or medications or drugs (estrogens,
neuroleptics [especially phenothiazines], cimetidine, anti-
depressants, sulpiride, verapamil, metoclopramide, opi-
ates, amphetamines, cocaine).
Serum prolactin levels were determined by electrochemi-
luminescence immunoassay on a Modular Analytics E170
Elecsys (Roche, Indianapolis, IN) analyzer. 
Elecsys Prolactin used two monoclonal antibodies specif-
ically directed against human prolactin. The test used the
sandwich principle and had a total duration of 18 minutes.
Results were determined via a calibration curve, which is
instrument-specifically generated by two-point calibra-
tion, and a master curve, provided via the reagent bar-
code. 
Blood sampling was performed between 8:00 and 10:00
AM, after fasting. Blood was collected using 20-Gauge
needles and 5 mL syringe to standard sampling tubes and
kept at ambient temperature (20–25 °C) until measure-
ment, performed within 2 hours. 
The protocol used for this study was institutionally ap-
proved.

Statistical analysis

For statistical analysis, Statistical Package for the Social
Sciences (SPSS) 15.0 for Windows software was used. A
descriptive analysis of demographic and clinical parame-
ters was performed. Comparisons between groups and
variables were performed using parametric Student t-test
for independent samples. Statistical significance was as-
sumed at p<0.05. 

RESULTS

Thirty-three pat ients (mean age 45.82 years,
SD=16.03, range 10–82 years, 51.50% female) with
HLA-B27-associated uveitis were enrolled in this
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study and underwent the baseline examination.
Subgroup classification according to systemic disease
showed 23 (69.70%) patients with HLA-B27-associated
arthritic disease vs 10 (30.30%) patients with HLA-B27-
associated nonarthritic disease (Tab. I). 
Patients with arthritic disorders included 14 (62%) with
ankylosing spondylitis, 5 (22%) with overlap connective
tissue disease, 1 (4%) with juvenile chronic arthritis, 1
(4%) with psoriatic arthritis, 1 (4%) with rheumatoid arthri-
tis, and 1 (4%) with relapsing polychondritis (Tab. II). 
Eleven (33%) patients were on topical ocular treatment
(mainly corticosteroids). Six (18%) patients were on sys-
temic therapy for their ocular or rheumatic disease (corti-
costeroids, methotrexate, sulfasalazine, or cyclosporine),
2 (6%) of which were on cyclosporine.
Eleven (33%) patients presented active uveitis at the time
of PRL measurement. 
Antinuclear antibodies testing was positive in 24 patients
(titer ≥1:160).
In the control group, 30 subjects were recruited, mean
age 44.03 years, SD=17.32, range 15–71 years, 53.30%
females. 
Prolactinemia was significantly higher (mean=15.84
ng/mL, SD=9.75) in patients with HLA-B27-associated
anterior uveitis compared to controls (mean=11.50 ng/mL,
SD=3.80) (p=0.026). Subgroup analysis revealed pro-
lactinemia in arthritic disease patients (mean=17.21
ng/mL, SD=10.63) significantly higher than controls
(mean=11.50 ng/mL, SD=3.80) (p=0.021). Patients with
ankylosing spondylitis also presented with higher PRL
levels (mean=17.22 ng/mL, SD=10.15) than controls
(mean=11.50 ng/mL, SD=3.80) (p=0.006) (Tab. III).
No statistically significant differences were found between
serum PRL levels and the other subgroups, specifically
the HLA-B27-associated nonarthrit ic disease
(mean=12.69 ng/mL, SD=2.13 vs mean=11.50 ng/mL,
SD=3.80) (p=0.491). No significant differences were found
comparing prolactinemia in the minor subgroups of pa-
tients with HLA-B27-associated arthritic disease.
We found significantly lower prolactinemia in patients on
topical treatment vs no topical treatment (mean=10.1
ng/mL, SD=6.2 vs mean=15.9 ng/mL, SD=8.7) (p=0.043)
(Tab. IV).
There were no statistically significant differences in serum
PRL levels between patients on systemic treatment vs no
systemic treatment (mean=19.1 ng/mL, SD=14.6 vs
mean=12.9 ng/mL, SD=6.1) (p=0.304) (Tab. IV).
No correlation was found between the activity of the

TABLE I - PATIENT GROUP CLASSIFICATION 

No. (%)

HLA-B27-associated arthritic disease 23 (69.7)
HLA-B27-associated nonarthritic disease 10 (30.3)

TABLE II - ARTHRITIC DISEASE PATIENTS SUBGROUP
CLINICAL CLASSIFICATION 

No. (%) On systemic 
treatment, n (%)

Ankylosing spondylitis 14 (62) 4 (12)
Overlap connective tissue disease 5 (22) 0
Juvenile chronic arthritis 1 (4) 0
Psoriatic arthritis 1 (4) 1 (3)
Rheumatoid arthritis 1 (4) 1 (3)
Relapsing polychondritis 1 (4) 0

TABLE III - SERUM PROLACTIN LEVELS IN PATIENT GROUP
AND MAJOR SUBGROUPS VS CONTROL

Mean (ng/mL) SD p

Patients 15.84 9.75 0.026
Control 11.50 3.80
Arthritic disease patients 
subgroup 17.21 10.63 0.021
Control 11.50 3.80
Nonarthritic disease patients 
subgroup 12.69 2.13 0.491
Control 11.50 3.80
Ankylosing spondylitis patients 
subgroup 17.22 10.15 0.006
Control 11.50 3.80

TABLE IV - SERUM PROLACTIN LEVELS vs TREATMENT

Mean (ng/mL) SD p

Topical treatment 10.06 6.24 0.043
No topical treatment 15.95 8.69
Systemic treatment 19.06 14.57 0.304
No systemic treatment 12.86 6.14

TABLE V - SERUM PROLACTIN LEVELS VS DISEASE ACTIVITY 

Mean (ng/mL) SD p

Active uveitis 14.76 8.93 0.597
Inactive uveitis 12.21 6.91

TABLE VI - SERUM PROLACTIN LEVELS IN PATIENTS WITH
POSITIVE ANTINUCLEAR ANTIBODIES TEST vs
CONTROL 

Mean (ng/mL) SD p

Patients 17.26 10.37 0.015
Control 11.50 3.80
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uveitis and prolactinemia (active: mean=14.8 ng/mL,
SD=8.9 vs inact ive:  mean=12.2 ng/mL, SD=6.9)
(p=0.597) (Tab. V).
The proportion of cases of active uveitis did not differ
comparing the arthritic disease subgroup (35%) vs
nonarthritic subgroup (30%) (p=0.789).
We found significantly higher prolactinemia in patients
with positive ANAs test (mean=17.26 ng/mL, SD=10.37)
vs controls (mean=11.50 ng/mL, SD=3.80) (p=0.015)
(Tab. VI).

DISCUSSION

The incidence of spondyloarthropathies mirrors the preva-
lence of HLA-B27 seropositivity. Conversely, 85% to 95%
of patients with ankylosing spondylitis are HLA-B27 posi-
tive (9-12). Ankylosing spondylitis is also the most fre-
quent systemic disease related to anterior uveitis, seen in
more than 50% of spondyloarthropathies cases diag-
nosed after an episode of uveitis (13-15). This fact may
explain why we found 15 patients with spondy-
loarthropathies, namely 14 with ankylosing spondylitis
and 1 with psoriatic arthritis. The association of HLA-B27
alleles with Reiter syndrome, psoriatic arthritis, spondylitis
in inflammatory bowel disease, enteropathic arthritis, and
HIV-associated reactive arthritis is also known (16, 17).
The mean basal prolactinemia were within normal range,
considering the cutoff 20 ng/mL for men and 30 ng/mL for
women. However, in spite of falling out of the hyperpro-
lactinemia cutoff values, mean PRL levels were signifi-
cantly higher in patients than controls. It is also interesting
that statistical significance remains when major patient
subgroups are analyzed, namely patients with arthritic
disease in general and patients with ankylosing spondyli-
tis in particular. The other subgroups of HLA-B27-associ-
ated arthritic disease did not show significant PRL level
differences. Whether this is due to the small number of
patients must be clarified in further studies.
Sometimes patients with a history of more severe uveitis
were on maintenance topical treatment although without
signs of active inflammation. This may explain why there
was a statistical correlation between PRL and topical
treatment but not between PRL and disease activity.
In our study, PRL measurements were not correlated to
systemic treatment; however, we should keep in mind the
small number of patients on this therapy. On the other
hand, the group being so small and only two patients on

cyclosporine demonstrates that PRL measurements in our
study were not biased due to systemic treatment.
Data regarding correlation of prolactinemia vs disease ac-
tivity are still contradictory for many rheumatic diseases.
There are no specific data available concerning HLA-B27-
associated uveitis. We found no correlation between dis-
ease activity and serum PRL levels.
In this study, patients with higher PRL levels did not pre-
sent particular clinical manifestations. Genetic and psy-
chological factors in the patient group may also con-
tribute to different clinical disease expression and disease
activity.
Concerning ANAs quantified by indirect immunofluores-
cence ANA test, we considered a titer of 1:160 positive
since it is present in only 5% of normal persons, com-
pared with a 1:80 titer, which is present in 10–12% of nor-
mal persons (18).
Significantly higher prolactinemia in patients with positive
ANA test is another clue to support PRL’s role as a cy-
tokine enrolled in immunoregulation.
These results point to the likely association between basal
serum PRL levels and HLA-B27-associated anterior
uveitis. Further research would be needed to elucidate the
functional interactions of PRL in HLA-B27-associated an-
terior uveitis, clarifying pathogenesis and generating novel
therapeutic options.
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