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Interferon alpha and non-specific markers of inflammation in
patients with systemic lupus erythematosus
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ABSTRACT

Aim To determine the value of IFN (intzerferon)-a in the patients
with systemic lupus erythematosus (SLE) and to correlate IFN-a
with values of non-specific biochemical parameters of inflammati-
on (C-reactive protein, leukocytes values, erythrocyte sedimenta-
tion rate, albumins and globulins).

Methods Research included 55 patients with SLE diagnosis and
a control group consisted of 25 healthy subjects (during period
2019-2020). IFN (Interferon)-a and non-specific biochemical pa-
rameters of inflammation were obtained using standard protocols.

Results IFN-a values were independent of gender (p=0.95). The
difference in serum IFN-a values in relation with the age in the
SLE group was statistically significant (p=0.036). Only serum glo-
bulin was significantly higher (p=0.0023) in IFN-a positive com-
pared to IFN-o negative SLE patients. A statistically significant
correlation between the values of IFN-a and globulin was proved
(r=0.315; p=0.019). No significant correlation was found between
other non-specific biochemical parameters and IFN-a values.

Conclusion Increased IFN-a values were observed in younger pa-
tients, and the correlation between IFN and globulin was proved.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is a multi-
system autoimmune disease with a heterogeneous
spectrum of clinical manifestations (1). Recently,
it has been suggested that SLE should be defined
as a syndrome, due to numerous symptoms resul-
ting from involvement of almost all organs and
organ systems (musculoskeletal, skin, kidneys,
heart, lungs, central nervous system, gastrointe-
stinal and haematological system) (2). The role of
cytokines, as mediators of immune responses, is
their mediation in the differentiation, maturation
and activation of different cell types (3). Interfe-
ron (IFN) is produced on a regular basis in people
with SLE, thus sustaining an autoimmune proce-
ss (4). Interferon type I (IFN-I) consists of [FN-a
(13 subtypes), IFN-B, IFN-¢g, IFN-k and IFN-Q
(5). Patients with SLE have increased expression
of IFN-type I regulated genes; the risk of disease
has been linked to gain-of-function genetic vari-
ants in the type I IFN pathway (2,6). Type I IFN,
particularly IFN-a, is implicated in preclinical
and suspected SLE (7).

IFN-a is a pleiotropic cytokine that can affect
multiple cell types involved in SLE (2). Inflam-
matory activity in SLE patients, as in all other
diseases, is measured by non-specific parameters
of inflammation: C-reactive protein (CRP), leu-
kocytes values, erythrocyte sedimentation rate,
albumins and globulins (2,8). Although they are
an essential part of clinical practice, due to their
specificity, these parameters are not sufficient for
further clinical monitoring of the disease. The
low specificity for these parameters is manifested
in the inability to distinguish infection from the
active state of the disease (2).

Interferon levels help identify people who are at
risk and could benefit from early preventive me-
asures (7). In SLE patients, infection is the lea-
ding cause of death, accounting for a quarter of
all deaths (9). Due to the immune consequences
of active disease or treatments with steroids and
other immunosuppressants, infectious conditions
in SLE patients can be extremely severe (9). Early
diagnosis and intervention are critical in preven-
ting infections and improving SLE outcomes (10).

The evaluation of inflammatory disease activity is
complicated by the fact that infections occur at the
same time as the onset of the disease or during exa-
cerbation (11). The most common are respiratory

and urinary tract infections, tuberculosis or oppor-
tunistic infections (9). CRP values can be a part of
disease activity monitoring in most infectious and
autoimmune processes (9). The exception is SLE,
in which CRP is normal or discretely elevated in
the acute phase of the disease (11,12). The high-
sensitivity CRP (hsCRP) allows the measurement
of much smaller amounts of this protein and is de-
tected in 77% of SLE patients with active disease
(11,12). Values of hsCRP are significantly correla-
ted with disease activity, especially in patients with
musculoskeletal and haematological involvements
and in patients with serositis (15-17). Moreover,
elevated hsCRP levels are generally significantly
associated with cardiovascular risk factors (13).

In Bosnia and Herzegovina there are no studies
relating to identification markers that could be
used for the diagnosis at an early stage of SLE.

The aim of this study was to determine the value
of IFN-a in the patients with SLE group and to
correlate IFN-a with values of non-specific bio-
chemical parameters of inflammation (C-reactive
protein, leukocytes values, erythrocyte sedimen-
tation rate, albumins and globulins).

PATIENTS AND METHODS

Patients and study design

Research included a research group of 55 patients
with SLE diagnosis attended to the Dermatology
Clinic of Clinical Centre, University of Saraje-
vo, Bosnia and Herzegovina, during the period
2019-2020, and a control group of 25 randomly
selected healthy subjects who corresponded to
the SLE group by gender and age and who, based
on subjective and objective indicators, did not
have clinical symptoms of SLE.

Inclusion criteria were age of or above 18, SLE
diagnosis based on 4 of the 11 European League
Against Rheumatism (EULAR)/American Colle-
ge of Rheumatology (ACR) SLE classification
criteria (2). Exclusion criteria were age under 18,
patients with verified human immunodeficiency
virus infection or other immune deficiencies, pa-
tients with immunotherapy, patients with cancer
or metastatic cancer, and patients with acute in-
fectious disease. Inclusion criteria for the control
group were age of or above 18, no comorbidities
in medical history, and they are randomly selected
in patients that came for regular health check-up.
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Medical records were analysed and included
personal data of patients (age, gender). Patients
between the age of 19 and 67 were included in
the study. The SLE group was further divided on
the basis of the mean age (46 years) into the pati-
ent aged 19-46 and-47-67 years.

Values of non-specific biochemical parameters of
inflammation (CRP, leukocytes, erythrocyte sedi-
mentation rate, albumins and globulins) and va-
lues of IFN-a are part of the common laboratory
monitoring of patients with SLE at the Clinic for
Immunology, Clinical Centre of the University of
Sarajevo, Bosnia and Herzegovina.

An ethical approval was obtained from Ethics
Committee of the Clinical Centre of the Univer-
sity of Sarajevo.

Methods

A standardized VeriKine Human Interferon
Alpha Multi-Subtype Serum enzyme-linked
immunosorbent assays (ELISA) kit (PBL Assay
Science, New York, USA) was used to deter-
mine serum interferon alpha (IFN-a) values
using a microtiter plate with 96-well clear flat
bottom, which adsorbed monoclonal antibodi-
es to IFN-a. In each clear flat bottom, standar-
ds and patient samples (50 pL) were pipetted
according to a previously established order and
incubated for one hour. Unbound IFN-a was
removed by automatic rinsing on an autowas-
her BioTek ELx50 (The Lab World Group, Ma-
ssachusetts, United States). The next step was
incubation with Ab-solution (another type of
antibody specific for the same antigen), added
to each clear flat bottom (100 puL). Elution was
followed by conjugate incubation by adding
100 pL of conjugate with horseradish peroxida-
se. The next phase, the incubation phase of the
substrate, was preceded by copious automatic
washing, after which 100 pL of tetra-methyl-
benzidine solution was added for 15 minutes. A
colour (blue) was developed in the presence of
a chromogenic substrate, with intensity propor-
tional to the concentration of IFN-alpha in the
sample. The addition of stop solution (H,SO,)
stopped the development of colour, and the in-
tensity of the resulting colour (yellow) was read
on an automatic microtiter plate reader BioTek
ELx800 (The Lab World Group, Massachu-
setts, United States) at 450 nm wavelength and

the results analysed in BioTek Gen5 software
(Microsoft Corporation, New Mexico, United
States). Due to the specificity of monoclonal
antibodies, high sensitivity of the test is en-
sured, and it is possible to determine very low
cytokine concentrations (pg/mL). The assay
range was 12.5-1.000 pg/mL.

Statistical analysis

For descriptive statistics measures of central
tendency (arithmetic mean and median) and va-
riability (standard deviation and standard error)
were used. Student's t-test or Mann-Whitney U
test was used to test the difference between the
two data groups, depending on the data distribu-
tion (first checked by Kolmogorov-Smirnov test
or Shapiro-Wilk test). To estimate the correlati-
on, the Spearman correlation coefficient (r) was
used. The [12- test of the independence of varia-
bles and Fisher test of exact probability for eva-
luation of an association of categorical variables
were applied. The level of p<0.05 was accepted
as statistically significant.

RESULTS

Females were predominated in both SLE and
control group, 51 (92.7%) and 23 (92.0%), res-
pectively.

The differences in the mean values of serum
IFN-a concentration between the SLE and
control group were not significantly different
(p=0.561). In both the SLE and control group, the
highest percentage of patients/subjects had nega-
tive IFN-a values: in the SLE group four (7.3%)
patients had positive IFN-a values, while in the
control group, only one (4%) (p=0.95).

The difference in serum IFN-o values between
two age groups of SLE patients were statistically
significant (p=0.036). Gender was found not to
be statistically significantly related to IFN-a va-
lues (p=0.267).

Non-specific biochemical parameters of in-
flammation (C-reactive protein, leukocytes va-
lues, erythrocyte sedimentation rate, albumins)
did not differ significantly between IFN-a po-
sitive patients compared to the IFN-a negative
patients. Only serum globulin was significantly
higher (p=0.0023) in IFN-a positive SLE patients
(23.9+7.67) compared with IFN-o negative SLE
patients (13.16+6.25; p=0.0023) (Table 1).
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Table 1. Non-specific biochemical parameters of inflam-
mation in relation to IFN-a values in patients with systemic
lupus erythematosus (SLE)

IFN-a (meantstandard deviation)
Negative (n=51) Positive (n=4)

Parameter

C-reactive protein 4.84+5.24 4.55+2.37 0.912
Leukocytes (x109L) 7.54+2.16 9.98+5.31 0.060
Ezﬂr‘;‘t’;ﬁrﬂ')me“m' 242041015 23.00£6.98  0.819
Albumins (g/L) 37.4149.42 41141145  0.460
Globulins (g/L) 13.16+6.25 23.9+7.67 0.0023

A moderately strong, statistically significant, po-
sitive correlation between values of IFN-a and
globulin was proved (r=0.315; p=0.019). No si-
gnificant correlation was found between other
non-specific biochemical parameters and IFN-a
values.

DISCUSSION

In this study, the highest percentage of the SLE
patients as well as well as the controls had nega-
tive serum IFN-a values. Prevalence of positive
values of the IFN-a in the SLE group was 7.3%
and in the control group 4.0%, resulting in non-
significant difference.

An increase of IFN-a activity has also been re-
ported in younger respondents similarly to our
study: in a study by Niewold et al. an increase of
serum [FN-a values was demonstrated in young-
er SLE patients (15); but interestingly, authors
found no statistically significant gender associa-
tion with INF-a values (15).

Most SLE patients have spontaneous expression
of type I IFN-induced genes in circulating mono-
nuclear cells and peripheral tissues (16). IFN-a
expression is amplified in the absence of ade-
quate stimuli, and IFN- o concentration is linked
to a disease activity (19). The IFN-a thus has the
potential to dramatically affect the development,
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